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ANNUAL  REPORT 

OF  THE 

SECRETARY  OF  COMMERCE. 


Department  of  Commerce, 
Office  of  the  Secretary, 
Washington,  October  30,  1919. 
To  the  President: 

I  have  the  honor  to  submit  herewith  my  seventh  annual  report, 
covering  the  operations  and  condition  of  the  Department  during 
the  fiscal  year  which  ended  June  30,  1919,  and  tracing  in  a  general 
way  its  operations  to  October  i  of  the  present  year. 

Recommendations  have  hitherto  been  often  made  respecting 
the  inadequate  subsistence  allowance  for  Department  employees 
when  traveling.  Force  is  added  to  these  by  present  prices.  It 
has  always  been  wrong  to  require  Government  officers  when 
traveling  to  pay  out  of  their  own  pockets  part  of  the  cost  of  the 
public  work  they  do.  The  situation  is  worse  to-day.  This  in- 
justice can  not  be  too  speedily  corrected,  either  by  increasing  the 
subsistence  allowances  or  by  authorizing  some  flexibility  in  the 
matter  under  the  direction  of  the  Secretary. 

It  has  been  heretofore  pointed  out  that  the  Biu-eau  of  Standards 
may  and  does  send  its  representatives  to  meetings  and  conven- 
tions at  public  expense.  The  law  especially  permits  this.  It 
does  not,  however,  grant  a  like  privilege  to  the  representatives 
of  the  Coast  and  Geodetic  Survey,  the  Biu-eau  of  Fisheries,  the 
Biu-eau  of  the  Census,  and  other  services.  The  same  obligation 
and  usefulness  exists  as  regards  this  matter  in  connection  with 
the  work  of  all  services.  There  is  no  reason  why  one  bureau 
should  be  preferred  to  others.  The  privilege  should  be  extended 
to  all  alike. 

Your  attention  is  particularly  asked  to  Appendix  B,  giving  in 
detail  the  record  of  the  efforts  of  the  Bureau  of  Fisheries  to  intro- 
duce new  foods,  in  connection  with  statements  that  have  \>een 
made  in  Congress  respecting  this  work.     The  successful  work  of 
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this  service  in  developing  the  use  of  existing  aquatic  foods  and  in 
introducing  new  ones  has  been  stopped  because  one  part  of  its 
work  was  confused  with  another  part  which  has  no  relation  to 
the  matter.  It  has  been  thought  best,  therefore,  to  make  the 
whole  record  clear  in  this  report. 

American-Canadian  Fisheries  Conference. 

The  appointment  of  the  American-Canadian  Fisheries  Confer- 
ence and  its  general  purpose  were  referred  to  in  my  annual  report 
for  last  year  (p.  7). 

Some  of  the  questions  that  came  before  the  conference  are  as 
old  as  the  American  Republic,  others  are  of  comparatively  recent 
origin;  and  they  differ  greatly  in  national  and  international 
importance.  Some  of  the  questions  were  satisfactorily  disposed 
of  by  executive  action  of  the  two  countries,  some  can  be  settled 
only  by  treaty  and  others  by  legislation,  and  at  least  one  was 
left  for  fuller  consideration  at  a  more  auspicious  time. 

Dtuing  the  course  of  the  inquiries  conducted,  action  was  taken 
as  follows  in  the  settlement  of  pending  questions,  or  as  affecting 
the  fishery  relations  of  the  two  coimtries: 

1.  The  Canadian  Government,  by  order  in  council,  prohibited 
net  fishing  in  Lake  Champlain  and  thus  gave  to  fish  in  the  Quebec 
portion  of  the  lake  the  same  protection  that  was  already  afforded 
in  New  York  and  Vermont. 

2.  The  Canadian  Government,  by  order  in  council,  modified  the 
provisions  of  the  modus  vivendi  so  as  to  accord  fuller  facilities 
to  American  fishing  vessels  using  Canadian  ports  and  harbors. 

3.  The  United  States  Government,  by  order  of  the  Department 
of  Commerce,  permitted  Canadian  fishing  vessels  (and  the  fishing 
vessels  of  other  nations  acting  with  the  United  States  in  the 
prosecution  of  the  war)  to  enter  United  States  ports  from  the 
fishing  grounds  and  clear  for  the  high  seas,  this  authority,  how- 
ever, like  that  granted  by  the  Canadian  Government  in  extension 
of  the  modus  vivendi,  being  a  war  measure. 

4.  The  United  States  Government,  by  order  of  the  Department 
of  Commerce,  removed  discriminatory  navigational  regulations 
applying  to  Canadian  fishing  vessels  passing  through  the  terri- 
torial waters  of  Alaska  to  and  from  the  fishing  grounds  on  the 
high  seas. 

A  treaty  covering  the  subject  of  reciprocal  port  privileges  for 
the  fishing  vessels  of  the  United  States  and  Canada  is  pending. 
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Legislation  is  before  Congress  to  restrict  the  use  of  lobster  well- 
smacks  by  citizens  of  the  United  States  in  waters  off  the  Canadian 
coast  when  there  is  a  close  time  on  lobster  fishing  in  Canada,  but 
no  afl&rmative  action  has  been  taken  on  the  measiu-e. 

Recommendations  have  been  made  to  the  respective  Govern- 
ments in  regard  to  the  protection  of  the  Pacific  halibut  and  the 
protection  of  sturgeons,  and  action  thereon  is  pending.  The 
international  protection  of  whales,  which  the  conference  regarded 
as  deserving  careful  attention,  was  recommended  for  considera- 
tion at  a  later  date. 

The  protection  and  rehabilitation  of  the  sockeye  salmon  fisheries 
in  the  contiguous  waters  of  the  State  of  Washington  and  the 
Province  of  British  Columbia,  perhaps  the  most  important  subject 
considered  by  the  conference,  was  covered  by  a  comprehensive 
system  of  regulations  recommended  for  the  adoption  of  the  two 
coimtries.  A  treaty  covering  this  subject  was  signed  by  the 
representatives  of  Great  Britain,  Canada,  and  the  United  States 
on  September  2,  191 9. 

Vessels  of  the  Department's  Marine  Services. 

The  steamer  Surveyor,  the  only  vessel  especially  designed  and 
constructed  for  the  work  of  the  Coast  and  Geodetic  Survey,  went 
into  the  Navy  a  month  after  completion.  The  ship  returned  to 
the  Survey  with  the  honor  of  having  assisted  in  disabling,  on 
May  17,  1918,  the  German  submarine  t/-39,  which  sank  the  Lim- 
tania.  She  is  noW  at  her  post  of  duty  in  Alaska  and  there  pro- 
vides for  the  first  time  a  vessel  adequate  to  the  vast  and  difficult 
work  of  surveying  those  dangerous  waters,  the  scene  of  so  many 
disastrous  wrecks.  The  Surveyor  alone,  indeed,  is  not  sufficient 
for  the  task  of  covering  the  26,000  miles  of  coast  to  be  surveyed 
in  Alaska.  She  will  be  assisted  by  other  vessels  which  the 
Navy  has  turned  over  for  that  purpose,  namely,  the  Sialia, 
the  Natama,  and  the  Wenonah,  Even  with  this  equipment, 
now  for  the  first  time  available,  it  will  be  long  years  before 
the  waters  of  Alaska  will  be  so  well  charted  that  they  can  be 
traversed  in  all  parts  with  confidence.  Great  as  the  development 
of  Alaska  has  been,  it  has  been  held  back,  as  every  navigator  of 
those  waters  knows,  by  the  failure  of  the  country  heretofore  to 
visualize  the  size  of  the  task  of  smveying  its  shores.  We  have 
waited  tmtil  a  sad  series  of  wrecks,  with  their  accompanying 
losses  of  life  and  property,  have  shocked  us  into  activity  in  work 
which  should  have  been  adequately  imdertaken  decades  ago. 
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For  the  first  time  launches  designed  and  built  for  the  special 
duty  have  been  provided  for  the  wire-drag  work  of  this  service, 
and  with  these  and  two  others  which  the  Navy  Department 
turned  over  to  us  under  your  Executive  order  of  May  24.  191 9, 
we  are  now  able  to  carry  on  this  important  work  in  Alaska  with 
more  eflfectiveness.  It  is  strange  that  in  order  to  do  a  great  duty 
of  peace  we  should  have  to  depend  upon  supplies  assembled  for 
war.  It  does  not  reflect  credit  upon  our  judgment  and  foresight 
that  this  should  be  so,  but  it  is  well  to  be  thankful  for  what  we 
have  without  worrying  as  to  the  way  in  which  it  came.  The  fact 
is  that  the  Coast  and  Geodetic  Survey  has  some  vessels  for 
service  and  a  few  laimches  for  wire-drag  work  and  that  if  sufficient 
funds  are  provided  for  their  use  and  for  the  necessary  field  and  ' 
office  forces  and  equipment,  the  service  is  in  a  position  to  give 
assiu-ance  to  our  commerce  and  navigation  of  safety  in  all  our 
waters  such  as  it  never  had  before. 

On  July  I,  1919,  the  Navy  Department  returned  to  the  Bureau 
of  Lighthouses  47  lighthouse  tenders  and  4  light  vessels,  trans- 
ferred to  that  department  for  war  uses  by  your  Executive  order 
of  April  II,  191 7.  This  Service  has  also  acquired  two  small 
vessels  (Cosmos  and  Poinsettia)  from  the  Navy  Department  and 
during  the  year  built  two  small  tenders  {Elm  and  Pine).  Six 
lighthouse  vessels  have  recently  been  lost:  Diamond  Shoal  Light 
Vessel  No.  71  was  sunk  by  enemy  submarine  on  August  6,  1918; 
Cross  Rip  Light  Vessel  No.  6  was  destroyed  by  the  ice  in  February, 
191 8;  while  in  the  shipyard  awaiting  repairs  necessitated  by 
damages  from  ice,  the  35  Foot  Channel  Light  Vessel  No.  45  was 
burned  on  March  3,  191 8;  Relief  Light  Vessel  No.  51  was  simk 
on  Cornfield  Point  light  vessel  station  by  Standard  Oil  Co.'s  barge 
on  April  24,  1919;  the  tender  Gardenia,  after  40  years  of  valuable 
service,  was  condemned  on  March  i,  191 7,  as  was  Bush  Bluff 
Light  Vessel  No.  97  on  October  23,  191 8,  after  43  years  of  service. 

The  commandant  of  the  fifth  naval  district,  in  his  formal  letter 
of  June  30,  1 91 9,  returning  some  vessels  of  the  Lighthouse  Service 
to  this  Department,  says: 

The  district  commandant  wishes  to  use  this  opportimity  to  express  his  high  appre- 
ciation of  the  cordial  cooperation  of  the  Lighthouse  Service  in  the  solution  of  many 
problems  arising  during  the  period  when  they  were  \mder  Navy  control.  The  Light- 
house Service  has  responded  quickly  and  efficiently  to  every  demand  made  upon 
them  by  the  naval  district.  The  services  of  the  lighthouse  vessels  were  of  immense 
value  in  the  laying  of  submarine-defense  nets  and,  after  the  armistice,  in  removing 
those  nets.  This  was  a  task  which  would  hardly  be  possible  of  accomplishment  with- 
out the  assistance  of  the  lighthouse  vessels. 
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The  Navy  Department  has  also  turned  over  to  the  Bureau  of 
Fisheries  four  scout  patrol  boats,  two  of  which  will  be  used  as 
patrol  boats  in  southeastern  Alaskan  waters  and  two  for  fish-cul- 
tural work.  Foiu-  vessels,  loaned  by  this  bureau  to  the  Navy 
Department  during  the  war,  have  been  retiuned.  The  Roosevelt 
was  condemned  and  sold  in  early  July  of  this  year.  The  bureau 
purchased  the  Eider,  formerly  a  deep-sea  halibut  vessel  for  use  as 
a  tender  between  the  Pribilof  Islands  and  Alaskan  Peninsula. 

The  work  of  the  motor-vessel  fleet  of  the  Bureau  of  Navigation 
has  been  greatly  increased  because  of  the  admirable  working 
arrangement  made  with  the  Treasmy  Department,  whereby  such 
boats  enforce  not  only  the  navigation  and  motor-boat  laws, 
but  the  internal-revenue  tax  laws  also  appl)dng  to  motor  vessels. 
By  this  arrangement  the  Department  has  furnished  during  the 
fiscal  year  the  motor  vessels  Kilkenny  and  Tarragon,  with  their 
officers  and  crews,  and  the  Internal  Revenue  Bureau  of  the  Treas- 
luy  Department  supplied  the  sum  of  $5,000  as  a  part  contribution 
toward  the  cost  of  fuel  for  the  vessels,  and  paid  also  the  salary  of 
one  officer. 

Late  in  the  year  the  motor  vessel  Dixie,  belonging  to  this  serv- 
ice, was  restored  by  the  Navy,  and  in  addition  two  other  vessels, 
the  Siwash  and  Psyche  II,  were  tinned  over  by  them,  so  that 
the  service  will  have  during  the  current  fiscal  year  five  good  motor 
vessels.  The  record  of  the  past  year  shows  the  same  satisfactory 
results  as  in  previous  years,  but  the  niunber  of  vessels  was  less 
because  the  Dixie  was  in  the  Navy. 

The  mitigated  fines  and  taxes  collected  as  a  result  more  than 
paid  for  the  service.  The  work  done  for  the  Treastuy  resulted  in 
the  collections  of  large  sums  that  would  otherwise  have  been  lost 
to  sight,  and  was  fuUy  satisfactory  to  the  officers  of  that  Depart- 
ment. 

It  is  proposed  in  the  next  calendar  year  to  station  the  Siwash 
to  cover  the  coast  from  New  York  east,  the  Kilkenny  to  patrol 
from  New  York  to  Wilmington,  N.  C,  including  Delaware  and 
Chesapeake  Bays  and  North  Carolina  sounds,  the  Tarragon  to 
cover  South  Carolina  and  Florida  waters,  the  Dixie  the  Mississippi 
River  and  tributaries  and  the  Gulf  coast,  and  the  Psyche  II  to  be 
on  the  Great  Lakes.  Full  operation  of  these  vessels  in  these  areas 
win  be  contingent  upon  the  funds  available  for  their  use.  It  can 
not  be,  however,  emphasized  too  often  that  the  work  done  by 
these  patrol  boats  in  enforcing  the  navigation  laws  in  connection 
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with  vessels  plying  our  rivers,  bays,  sounds,  and  the  inland  waters 
along  OUT  coasts  insures  safety  to  navigation  both  for  large  and 
small  vessels,  and  collects  taxes  which  otherwise  would  not  be 
collected,  in  such  a  way  as  to  cost  the  Nation  nothing,  because 
the  penalties  which  are  imposed  for  violations,  together  with  the 
taxes  gathered,  more  than  cov^  the  cost  of  the  boats  and  their 
repairs,  maintenance,  and  operation. 

The  Department  had  the  following  vessels  in  its  marine  service 
on  October  i,  1919: 
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60 
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«  One  sunk. 

This  is  exclusive  of  2  vessels  loaned  to  the  Coast  and  Geodetic 
Survey  by  the  Philippine  Government  and  of  54  motor  boats  of 
all  sizes  operated  by  the  Bureau  of  Fisheries,  and  a  large  ntunber 
of  launches  used  at  the  various  stations  of  the  Lighthouse  Service. 

Incidentally  it  is  worth  mentioning  that  the  steamer  Surveyor, 
being  constructed  with  that  in  mind,  was  ready  without  a  day's 
delay  to  enter  the  naval  service. '  Her  successors  will  be  similarly 
designed  and  built.  It  should  be  the  case  that  every  vessel  of 
every  maritime  service  of  the  Government  should  be  designed  so 
that  if  needed  for  the  national  defense  they  would  be  ready  with- 
out alteration  to  do  their  special  part.  Such  is  the  definite  plan 
of  this  Department  in  the  vessels  that  it  builds,  and  it  takes  no 
small  pride  in  the  contribution  that  its  ships,  small  as  they  are, 
rendered  the  national  cause. 

Vessels  Urgently  Needed  for  the  Bureau  of  Lighthouses. 

In  the  operation  of  the  Lighthouse  Service,  covering  47,300  miles 
of  general  coast  line  and  rivers,  there  are  at  present  employed  54 
lighthouse  tenders  and  63  light  vessels,  1 1 7  in  all.     To  maintain 
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this  number  2  tenders  and  2  light  vessels  should  be  built  each  year, 
and  reconunendations  and  estimates  submitted  yearly  have 
emphasized  this  fact. 

Since  1910  the  niunber  of  aids  to  navigation  has  increased  from 
11,660  to  16,075,  a  total  increase  of  4,415,  or  38  per  cent.  This 
increase  has  added  greatly  to  the  work  of  the  tenders,  so  that  the 
present  number  has  become  inadequate  to  maintain  the  service 
as  required  in  the  interests  of  navigation.  There  has  also  been  an 
tmusual  nimiber  of  casualties  to  vessels  recently,  6  vessels  having 
been  lost,  or  condemned,  as  before  stated. 

As  a  result  of  careful  study  of  the  matter,  it  has  been  found  that 
within  the  next  five  years  18  light  vessels  and  10  tenders  should 
be  replaced,  and  funds  should  be  provided  now  for  17  of  these 
vessels  most  urgently  needed. 

On  May  15,  191 9,  in  a  letter  to  the  Speaker  of  the  House  of  Rep- 
resentatives, request  has  been  made  for  a  provision  authorizing  the 
construction  or  purchasing  and  equipping  lighthouse  tenders  and 
light  vessels  for  the  Lighthouse  Service  of  $5,000,000.  (See 
Appendix  A.) 

Buildings. 

The  buildings  occupied  by  the  Department  of  Commerce  are: 

1.  Commerce  Building,  Nineteenth  Street  and  Pennsylvania 
Avenue  NW. 

2.  Bureau  of  Fisheries  Building,  Sixth  and  B  Streets  SW.,  and 
new  adjoining  fishery  products  laboratory. 

3.  Coast  and  Geodetic  Survey  Building,  New  Jersey  Avenue 
near  B  Street  SW.,  directly  opposite  the  House  of  Representatives 
Office  Building,  and  new  adjoining  chart,  instrument,  and  archives 
building. 

4.  The  Bureau  of  Standards,  Pierce  Mill  Road,  near  Connecti- 
cut Avenue,  is  housed  in  13  principal  buildings  and  7  minor  build- 
ings, 5  of  the  latter  being  temporary  structures. 

The  fishery  products  laboratory  had  its  rise  in  the  necessity  of 
developing  under  war  conditions,  as  rapidly  and  broadly  as  pos- 
sible, additional  food  supplies.  Funds  for  the  building  were 
provided  from  the  appropriation  for  the  national  security  and 
defense.  This  laboratory  is  unique  and  its  operations  are  expected 
to  have  a  great  and  beneficial  effect  upon  the  fish  industries  and 
upon  the  food  supplies  obtained  from  them. 

The  new  building  for  the  Coast  and  Geodetic  Survey,  for  which 
provision  was  made  from  the  fund  for  the  national  security  and 
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defense,  though  long  delayed  in  its  construction  by  the  diflSculty 
of  securing  the  necessary  materials  diuing  the  war  and  since  its 
close,  is  completed  and  its  equipment  in  place.  It  was  none  too 
soon  to  meet  the  vastly  increased  demands  for  charts  and  service 
arising  from  the  great  increase  in  our  merchant  marine.  If  it  is 
considered  that  to  this  well-known  growth  there  was  added  also 
dining  the  war  an  immensely  increased  demand  for  charts  for  the 
Navy,  it  will  be  clear  that  this  service  was  called  upon  for  an 
enormous  expansion  of  its  work  at  a  time  when  a  very  large  portion 
of  its  staflf  was  absent,  serving  either  in  the  Army  or  Navy  at 
home  and  abroad,  and  when  most  of  its  vessels  were  taken  from 
their  regular  duties  to  do  naval  work.  It  was  only  by  imtiring 
efforts,  with  equipment  not  intended  for  any  such  emergency, 
that  sufficient  charts  were  ready  for  the  vessels  as  they  were 
wanted.  Fortimately,  the  crisis  was  met  by  new  equipment, 
procured  from  war  funds,  without  which  the  situation  would 
have  been  serious.  The  new  Harris  automatic  press  was  put  into 
operation  on  January  7,  and  immediately  made  possible  the 
mechanical  production  of  charts  in  sufficient  numbers  to  meet  the 
need.  The  service  is  now  better  equipped  than  at  any  time  in 
its  history  for  the  rapid  production  of  charts,  so  far  as  its 
mechanical  appliances  are  concerned 

The  new  building  for  the  first  time  provides  fireproof  protection 
for  the  valuable  records  of  the  Coast  and  Geodetic  Stuvey.  which 
cover  a  period  of  over  100  years  and  represent  an  actual  cash 
outlay  of  many  millions  of  dollars. 

These  two  buildings,  in  common  with  several  erected  at  the 
Biu-eau  of  Standards,  though  built  diuing  and  for  the  war,  were 
so  designed  as  to  be  equally  useful  and  effective  in  peace.  Every 
dollar  of  their  cost  is  an  investment,  and  not  an  expense,  and  will 
be  permanently  productive. 

Land  for  a  new  building  was  acquired  for  what  was  then  the 
Department  of  Commerce  and  Labor  under  the  act  of  May  30, 
1908  (35  Stat.,  545),  and,  by  the  act  of  June  25,  1910  (36  Stat., 
698),  the  Secretary  of  the  Treasury  was  directed  to  prepare  de- 
signs and  estimates  for  a  fireproof  building  to  occupy  the  new 
site.  On  March  3,  191 3,  the  plans  for  the  proposed  building  were 
approved  by  my  predecessor.  Since  that  time  three  bureaus  of 
the  former  Department  have  been  transferred  to  the  Department 
of  Labor;  one  has  gone  to  the  Federal  Trade  Commission;  two 
of  the  present  services  were  omitted  from  the  plans.    The  new 
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building,  when  redesigned,  should  be  made  to  accommodate  the 
ofi&ce,  the  lithographing  establishment  with  its  accessories,  the 
drawing  room,  and  the  instrument  shop  of  the  Coast  and  Geo- 
detic Siurvey,  and  the  administrative  offices,  and,  if  practicable, 
the  laboratory  of  the  Bureau  of  Fisheries.  When  tiiis  is  done 
the  property  on  Capitol  Hill,  adjoining  the  Public  Health  Service, 
opposite  the  House  Office  Building  and  near  the  Capitol  itself, 
now  occupied  by  the  Coast  and  Geodetic  Survey,  could  be  used 
for  other  Government  purposes,  and  in  like  manner  the  buildings 
now  occupied  by  the  Bureau  of  Fisheries  will  become  available 
for  other  uses.  The  new  buildings  erected  in  connection  with 
these  two  services  are  so  designed  as  to  be  useful  in  other 
connections. 

Five  of  the  eight  services  of  the  Department,  as  well  as  the  divi- 
sions of  the  Secretary's  Office,  are  housed  in  the  Commerce 
Building.  The  normal  growth  of  these  services,  which  are  the 
Bureaus  of  the  Census,  Foreign  and  Domestic  Commerce,  Navi- 
gation, Lighthouses,  and  the  Steamboat-Inspection  Service,  will 
overcrowd  the  building  before  the  new  one  can  be  constructed. 
During  the  present  year  it  has  been  necessary  to  house  the  divi- 
sion of  statistics  of  the  Bureau  of  Foreign  and  Domestic  Com- 
merce in  the  building  occupied  by  the  Council  of  National  Defense. 

The  annual  rental  of  the  Commerce  Building  is  $65,500.  This 
is  at  the  rate  of  $0,358  per  square  foot,  gross.  The  lease  of  the 
building  was  renewed  on  July  i,  1919,  for  five  years.  Dtning 
the  pendency  of  this  new  lease  the  proposed  Commerce  Building 
should  be  redesigned  and  constructed,  so  as  to  be  occupied  by 
or  before  the  lease  terminates.  In  addition  we  are  now  paying 
an  annual  rental  of  $1,225  for  4,900  square  feet  of  storage  space. 

The  comments  heretofore  made  respecting  the  unfitness  of  the 
buildings  occupied  by  the  Coast  and  Geodetic  Sur\'^ey  and  by  the 
Bureau  of  Fineries  are  renewed.  Reference  is  made  to  pages 
10  and  II  of  my  annual  report  for  1918  and  pages  218  to  220  of 
my  annual  report  for  191 7. 

Bureau  of  Standards — Industrial  Laboratory  Building. 

The  great  demands  placed  upon  the  biu-eau  by  the  Government's 
war  program  made  it  necessary,  early  in  the  year,  to  build  a  larger 
laboratory  building  to  house  the  work  along  the  lines  of  structural 
materials  and  industrial  research  and  related  subjects. 

156130-ooic  1919 2 
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The  building  is  four  stories,  including  basement,  and  has  a  front- 
age of  351  feet  and  depth  of  166  feet.  The  main  wings  are  62 
feet  wide  and  the  extensions  105  feet,  forming  an  E-shaped  grotmd 
plan. 

The  entire  cent^  wing  is  of  special  construction  to  provide  for 
large  testing  machines.  The  central  part  is  open  from  basement 
to  third  floor,  with  galleries  surroimding  the  open  well  at  first  and 
second  floor  levels.  The  central  well  will  ultimately  be  occupied 
by  large  vertical  testing  machines  and  the  galleries  by  smaller 
testing  machines.  The  two  vacant  spaces  included  in  the  E  form 
of  building  have  one-story  courts  covered  by  concrete  roofs,  each 
lighted  by  three  large  skylights. 

Directly  north  of  this  building,  separated  from  it  by  a  driveway, 
is  the  new,  one-story  kiln  building,  50  by  350  feet,  which  houses 
in  its  basement  the  heating  plant  for  these  two  buildings.  The 
end  walls  are  connected  with  the  industrial  laboratory  building  by 
a  brick  wall,  which  contains  an  open  archway  for  a  driveway,  so 
that  the  two  buildings  are  in  effect  one  large  imit. 

In  the  west  extension  is  housed  the  section  on  cement,  concrete, 
and  building  stone.  It  is  fully  provided  with  all  necessary  equip- 
ment for  carrying  out  the  research  studies  in  this  Une,  as  well  as 
attending  to  the  large  demands  for  routine  tests  of  cement  and 
concrete.  Space  is  also  provided  for  chemical  research  in  the 
manufacture  of  cement. 

On  the  second  floor  are  the  laboratories  and  offices  of  the  section 
on  lime,  magnesite,  and  gypsimi,  these  branches  being  similar  in 
character  to  the  cement  work. 

Various  portions  of  the  building  are  occupied  by  the  sections  on 
clay  products  and  optical  glass.  They  occupy  the  entire  west 
court,  which  is  equipped  with  special  grinding  machinery.  The 
several  t3rpes  of  furnaces  used  in  the  study  and  manufacture  of 
these  products  are  installed  in  the  kiln  house. 

The  central  extension  and  the  surroimding  space  for  three  floors 
are  occupied  by  the  metals-testing  section,  which  is  fully  equipped 
to  handle  all  physical  tests  of  metals  and  metal  structures,  etc. 
The  basement  of  the  east  extension  will  house  the  large  horizontal 
Emery  machine.  When  the  installation  of  these  machines  is  com- 
pleted, this  will  be  the  most  complete  materials-testing  laboratory, 
with  machines  of  the  largest  capacity,  in  the  world. 

The  work  in  textiles,  paper,  leather,  and  rubber  is  housed  in  the 
cast  part  of  the  building,  equipped  with  a  large  chamber  in  which 
is  maintained  an  atmosphere  of  constant  humidity  and  constant 
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temperature  and  various  types  of  machinery  necessary  for  the 
manufactm^  and  research  work  in  these  materials. 

On  the  third  floor,  in  the  central  section  of  the  building,  are  the 
laboratories  for  the  work  on  lubricating  oils. 

The  east  court  houses  a  machine  shop  for  repairing  the  test- 
ing machines,  preparing  test  specimens,  and  making  new  apparatus 
as  required  by  the  various  lines  of  research. 

The  biireau's  photographic  department  has  a  complete  labora- 
tory in  the  center  wing  on  the  third  floor  and  is  equipped  to  handle 
a  large  range  of  photographic  work,  from  blue  printing  to  the 
making  of  moving  pictures. 

Space  is  also  allotted  for  a  museum  and  display  room  to  exhibit 
the  various  products  and  specimens  of  work  accomplished,  for  a 
general  library  of  books  and  periodicals  dealing  with  industrial 
subjects,  and  for  a  limch  room  and  kitchen  required  to  serve  meals 
to  the  employees  of  the  building. 

Bureau  of  Standards — New  Dynamometer  and  Altitude  Laboratory. 

The  temporary  wooden  buildings,  in  which  the  altitude  and 
dynamometer  laboratories  have  been  housed  for  the  last  year  and  a 
half,  have  now  been  replaced  by  a  permanent  structure  of  brick 
and  concrete.  This  building  has  a  rectangular  floor  plan  meas- 
uring 50  by  150  feet. 

Bureau  of  Fisheries — Laboratory  Aquarium. 

I  have  twice  called  attention  to  the  need  of  a  laboratory  aqua- 
rium for  the  Biu-eau  of  Fisheries.  (See  pp.  12-14  of  my  annual 
reix>rt  for  1917,  and  p.  11  of  my  report  for  1918.)  The  prevailing 
cost  of  food  is  a  continued,  forceful  argument  in  favor  of  the  erec- 
tion of  this  building. 

It  is  true,  of  course,  that  in  those  features  common  to  aquaria, 
the  institution  would  be  a  soiu'ce  of  education  as  well  as  of 
general  popular  interest,  as  are  all  of  the  famous  aquaria.  This, 
while  valuable,  is,  however,  not  the  essential  purpose  on  which 
stress  should  be  laid.  Most  important  is  the  use  of  the  aquarium 
as  a  laboratory  for  selecting  and  developing  fishes  as  food,  for 
their  definite  cultivation  as  food-producing  animals,  for  treating 
this  whole  side  of  the  animal  kingdom  with  the  same  study  and 
care  as  regards  its  possible  service  to  mankind  as  is  given  to 
breeding  cattle  and  sheep  as  producers  either  of  dairy  products 
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or  of  meat  and  of  wool  and  leather.  It  does  not  reflect  special 
credit  upon  our  intelligence  that,  while  doing  so  much  and  so 
well  upon  certain  phases  of  animal  industry,  we  neglect,  indeed 
leave  entirely  untouched,  anoth^  phase  of  which  we  know  only 
that  great  possibilities  exist  which  we  have  not  tried  to  develop. 

Long  ago  the  Biu-eau  of  Fisheries  established  the  fact  that  an 
acre  of  water  on  the  farm  could  be  made  as  productive  of  food  as 
an  acre  of  land.  We  have  agricultural  colleges  dealing  with  the 
land  acre  and  a  great  Government  department  ably  cooperating 
with  them.  The  water  acres  of  the  world  are  more  in  extent  than 
are  those  of  the  land,  and  we  are  blest  as  a  Nation  with  possibili- 
ties for  aquatic  life  along  our  coasts  and  in  our  Great  Lakes  and 
streams  such  as  is  given  to  no  other  people  of  the  world,  yet  we 
have  not  a  single  such  station  as  is  proposed,  wherein, at  an  invest- 
ment less  than  many  an  agricultural  college  has  cost,  we  may 
study  an  even  greater  extent  of  food-producing  possibilities. 

The  experience  of  the  Bureau  of  Fisheries  has  shown  that  he 
would  be  very  rash  who  would  put  limits  to  what  our  water  areas 
could  do  in  supplying  food  of  many  kinds.  To  argue  from  the 
past  in  this  matter  is  to  argue  from  times  of  ignorance,  for  within 
the  last  five  years  many  fishes  have  become  objects  of  common 
food,  of  which  men  knew  hardly  at  all,  and  this  process  in  many 
respects  is  capable  of  what  seems  imlimited  extension. 

Whatever  the  cause  of  the  high  price  of  food,  its  effect  should  be 
to  make  men  eagerly  study  how  food  can  be  made  to  cost  less,  and 
that  is  what  is  now  proposed. 

Housing  for  the  Bureau  of  the  Census. 

The  Bureau  of  the  Census  will  be  housed  during  the  census  pe- 
riod, which  began  on  July  i ,  191 9,  in  building  **  D,'*  at  Fotir-and-a- 
half  Street  and  Missouri  Avenue.  The  offices  of  the  Director,  of 
the  division  of  manufactures,  and  of  those  portions  of  tlie  service 
which  are  not  specifically  engaged  upon  the  decennial  census 
remain  in  the  Commerce  Building.  The  other  branches  have 
already  been  transferred  to  the  new  quarters  and  the  force  therein 
is  being  rapidly  enlarged  to  cope  with  the  work  of  the  coming 
census.  ^A  clerical  force  of  about  4,000  maximum  will  be  em- 
ployed in  Washington  on  this  work,  and  a  great  deal  of  space  will 
be  required  for  the  many  machines  that  will  be  used  in  tabulating 
the  results  of  the  census,  and  for  storage  for  the  millions  of  sched- 
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ules  containing  the  data  gathered  by  the  field  force  and  the 
300,000,000  or  more  cards  which  will  be  used  in  tabulating  the 
population  and  agricultural  statistics. 

Cooperation  by  the  Bureau  of  the  Census  With  Other  Services  and 
Organizations. 

The  Bureau  of  the  Census  and  the  Bureau  of  Education,  De- 
partment of  the  Interior,  are  cooperating  in  taking  the  census  of 
Alaska  for  1920.  The  schedules,  blanks,  and  other  supplies  have 
already  been  sent  and  work  will  begin  immediately. 

A  conference  was  held  between  the  Director  of  the  Census, 
the  chief  statistician  for  manufactiu-es  of  that  biu-eau,  and 
members  of  the  National  Industrial  Conference  Board  of  Boston 
and  the  National  Association  of  Manufacturers,  in  order  to  insiu-e 
the  inclusion  in  the  manufactures  schedules  of  such  iuquiries  as 
will  be  helpful  and  beneficial  to  industry.  Schedules  satisfactory 
to  the  industries  and  the  bureau  are  being  prepared. 

The  Geological  Survey  and  the  Biu-eau  of  Mines  are  cooper- 
ating in  the  compilation  of  information  relative  to  the  census  of 
mines  and  quarries,  in  order  to  prevent  duplication  of  work. 

Archives  Building. 

It  is  earnestly  to  be  hoped  that  the  archives  building,  a  design 
for  which  was  authorized  by  the  public  buildings  act  of  March  4, 
191 3,  may  be  promptly  constructed.  The  Department  of  Com- 
merce will  need  not  less  than  85,000  cubic  feet  of  space  therein, 
with  such  additional  room  as  will  provide  for  ready  accession 
and  constant  use  of  the  records  of  this  Department,  dating  back 
to  the  beginnings  of  the  Govenmient. 

Urgent  Needs  of  the  Department. 

Among  the  lu-gent  needs  of  the  Department  are: 

1.  The  provision  of  vessels  for  the  Lighthouse  Service,  to 
which  reference  is  made  on  preceding  pages  and  in  Appendix  A. 

2.  The  provision  of  funds  to  continue  the  work  of  the  Light- 
house Service  throughout  the  current  fiscal  year.  The  ftmds  thus- 
far  appropriated  are  not  sufficient,  in  view  of  necessary  official  in- 
creases of  wages  in  other  services,  to  carry  the  work  of  the  Service 
much  beyond  the  opening  of  the  coming  calendar  year. 

3.  A  building  at  the  Biu-eau  of  Standards  for  a  suitable  power 
plant  as  recommended  in  my  last  annual  report  (p.  14). 
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4.  A  laboratory  aquarium  for  the  Biu-eau  of  Fisheries,  treated 
earlier  in  this  report. 

5.  A  Government-owned  building  to  house  all  the  services  of 
the  Department,  as  recommended  previously  in  this  report. 

6.  An  additional  Assistant  Secretary  of  Commerce  to  assist  in 
the  administration  and  supervision  of  the  greatly  increased  work 
of  the  Department. 

7.  Special  attention  is  invited  to  the  recommendation  imder 
the  title  Steamboat-Inspection  Service  that  the  supervising 
inspectors  of  that  important  bureau  be  placed  imder  the  classified 
civil  service. 

A  niunber  of  the  urgent  needs  of  the  Department  mentioned  in 
my  last  report  have  already  been  met.    Among  these  are: 

1.  The  enlargement  of  the  ftmds  and  the  organization  of  the 
Btu-eau  of  Foreign  and  Domestic  Commerce  and  a  small  but  insuf- 
ficient provision  for  more  commercial  attachfe.  The  matter  of 
proper  payment  for  their  clerks  is  still  imtouched. 

2.  Through  the  transfer  of  five  vessels  from  the  Navy  the  more 
lU'gent  needs  of  the  Coast  Survey  in  this  connection  have  been 
for  the  present  met,  and  by  the  transfer  of  laimches  from  the  Navy 
the  need  for  wire-drag  laimches  in  the  Coast  Survey  is  partly 
covered. 

Following  a  suggestion  made  upon  the  floor  of  the  House  of 
Representatives  by  the  former  chairman  of  the  Committee  on 
Appropriations,  Hon.  Swagar  Sherley,  an  effort  was  made  with 
your  approval  to  secure  two  special  surveying  steamers,  similar  in 
type  to  the  Surveyor ^  from  the  United  States  Shipping  Board, 
Emergency  Fleet  Corporation.  The  former  chairman  of  the 
Shipping  Board  cooperated  actively  in  the  matter.  At  this 
writing,  however,  the  subject  is  held  up  pending  the  discussion 
of  certain  legal  questions,  and  its  outcome  is  imcertain.  Mean- 
while the  two  vessels  are  greatly  needed  for  deep-sea  sinrveying, 
which  can  not  be  carried  on  upon  any  sufficient  or  properly  eco- 
nomical scale  without  them. 

3.  An  additional  clerical  force  has  been  provided  for  the  field 
work  of  the  Steamboat-Inspection  Service.  An  additional  appro- 
priation provided  by  the  deficiency  bill  now  pending  may  re- 
lieve the  difficult  situation  in  which  the  Coast  and  Geodetic 
Survey  foimd  itself  by  reason  of  the  inadequate  pay  and  the  in- 
sufficient number  of  its  draftsmen. 


^  Digitized  by  VjOOQIC 


REPORT  OP  THE  SECRETARY  OF  COMMERCE.  23 

4.  Provision  was  duly  made  for  the  census  of  1920  and  for  hous- 
ing the  force  necessary  for  that  work. 

5.  An  assistant  has  been  provided  for  the  Secretary  of  Com- 
merce. 

In  the  above  way  five  out  of  eight  iu"gent  needs  of  the  Depart- 
ment mentioned  in  my  last  report  on  pages  13  and  14  have  in  some 
measure  received  care. 

Use  of  Motion  Pictures  in  Industry. 

Developments  during  the  year  confirmed  the  opinion  that  motion 
pictures  can  be  made  an  important  factor  in  governmental  foreign- 
trade  promotion.  Experimental  work  initiated  and  carried  on  in 
China  by  Conmiercial  Attach^  Julean  Arnold  has  been  so  success- 
ful that  it  has  been  impossible  to  supply  films  enough  to  meet  the 
demands.  It  is  a  significant  fact  that  the  Chinese  are  keenly  inter- 
ested in  films  showing  quantity  production  in  American  industry. 

There  has,  however,  been  no  appropriation  available  for  carrying 
on  this  work  on  a  suitable  scale.  Such  films  as  could  be  obtained 
without  expense  from  interested  and  far-sighted  firms  were  sent  to 
Mr.  Arnold,  who  got  such  distribution  as  he  could  through  cham- 
bers of  commerce  and  other  bodies.  The  success  attained  in  this 
way  indicates  what  could  be  accomplished  with  suflBcient  funds  to 
carry  on  the  work  on  a  broad  scale  in  all  promising  fields. 

The  case  for  the  motion  pictiwe  as  a  means  of  promoting  our 
foreign  trade  in  foreign  countries  was  presented  at  a  special  hearing 
on  March  i,  1919,  before  the  House  Committee  on  Interstate  and 
Foreign  Commerce,  when  attention  was  called  especially  to  the 
fact  that  the  value  of  this  means  of  trade  promotion  had  been 
proved,  and  that  other  Governments  were  ah-eady  using  it. 

Reference  is  made  to  House  resolution  571,  Sixty-fifth  Congress, 
third  session,  and  to  the  report  of  hearings  on  moving  pictiu-es  as  a 
means  of  commercial  promotion. 

Pacific  Cable  Situation. 

Existing  facilities  for  transmitting  cable  messages  across  the 
Pacific  Ocean  are  far  from  sufficient  to  meet  the  commercial 
demand.  Chambers  of  commerce,  business  houses,  and  various 
commercial  organizations  have  presented  constant  complaints  of 
injurious  delays,  requesting  that  some  remedy  be  applied  adequate 
to  meet  the  very  xmfortimate  situation  that  exists. 
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The  delays  vitally  impair  the  effectiveness  of  our  foreign  trade 
and  have  obliged  business  houses  to  undertake  unusual  and  ex- 
pensive expedients  in  order  to  transact  their  business  at  all. 

We  are  in  this  important  respect  at  a  serious  disadvantage 
compared  with  other  commercial  nations.  Prices  are  often  quoted 
and  options  given  subject  to  acceptance  within  a  given  time,  but 
in  many  cases  when  replies  accepting  quotations  were  delivered 
promptly  to  the  cable  they  did  not  arrive  in  time  to  complete  the 
transaction.  There  have,  from  this  and  similar  reasons,  been 
heavy  losses  in  American  export  and  import  trade. 

The  subject  has  been  one  of  careful  study  and  of  keen  interest. 
On  July  3,  1919,  a  report  representing  the  joint  views  of  the 
Bureau  of  Standards,  the  Bureau  of  Foreign  and  Domestic  Com- 
merce, and  the  then  existing  Industrial  Cooperation  Service  was 
submitted  to  the  Senate  in  connection  with  Senate  bill  No.  1651. 

It  is  earnestly  to  be  hoped  that  steps  may  be  taken  which  wil' 
provide  another  cable  imder  American  control  to  the  Far  East,  for 
to-day  the  United  States  is  at  a  disadvantage  in  doing  business 
with  the  Orient  as  compared  with  other  countries. 

Appropriations  and  Expenditures. 

The  itemized  statement  of  the  disbm-sements  from  the  con- 
tingent ftmd  of  the  Department  of  Commerce  and  the  appropria- 
tion for  "General  expenses,  Bureau  of  Standards/'  for  the  fiscal 
year  ended  Jime  30,  191 9,  required  to  be  submitted  to  Congress 
by  section  193  of  the  Revised  Statutes  of  the  United  States;  the 
itemized  statement  of  expenditures  under  all  appropriations  for 
propagation  of  food  fishes  during  the  fiscal  year  ended  Jtme  30, 
1 91 9,  required  by  the  act  of  Congress  approved  March  3,  1887  (24 
Stat.,  523) ;  and  a  statement  showing  travel  on  official  business  by 
officers  and  employees  (other  than  special  agents,  inspectors,  and 
employees  who,  in  the  discharge  of  their  regular  duties,  are  re- 
quired to  travel  constantly)  from  Washington  to  points  outside 
of  the  District  of  Columbia  during  the  fiscal  year  ended  June  30, 
1919,  as  required  by  the  act  of  Congress  approved  May  22,  1908 
(35  Stat.,  244),  will  be  transmitted  to  Congress  in  the  usual  form. 

The  table  following  shows  the  total  amount  of  all  appropria- 
tions for  the  various  bureaus  and  services  of  the  Department  of 
Commerce  for  the  fiscal  year  ended  June  30,  191 9. 
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Buresu. 

Ugislative 
act. 

Sundry  dvil 
act 

Deficiency 
act. 

Special 
act. 

Natloaal  se- 
curity and 
defense. 

ToUl. 

Office  of  thf  SecntMy . . . . 

♦3a7»  540.00 

65. 430-00 

i,349»a4O.0O 

554,120.00 

7xa,74O0o 

ax7,O45O0 

1,399,860.00 

$305,000.00 

375,000.00 
i6o,ooo>oo 

335,000.00 

♦S3a,  540.00 
8,335,304.87 
i,509,a56.3S 

879,130.00 

856,674-17 

a57,78x.65 

3,063,900.48 

x,30X,379-6o 

1,4x3,064.56 

Bureau  of  Uchthouses... 
Bureau  of  the  Census. . . . 

$6,483,000.00 

♦753- f 77- 87 
16.35 

•748,897-00 

Bureau  of  Foreign  and 

Steamboat-Inspection 
Service 

143,934' X7 

Bureau  of  Navigation. . . . 

736.65 
105,000.00 

40,000.00 
5x0,800.00 
x6o,ooo.oo 

47, 104-  56 

Bureau  of  Standards 

Bureau  of  Fisheries 

40,000.00 
X,  130, 940. 00 

11364.960. 00 

X07,a40.48 
10,439-60 

Coast  and  Geodetic  Sur- 
vey  

Total 

Increase  of  compensation . 

4.5a5.97SOO 
648,803.37 

9> 0x8, 900. 00 

1,0x5,308.47 

854,033-65 

X,  733,904- 56 

«7, 137,031.68 
648,803.37 

400,000.00 

Allotment   for   printing 
and  binding 

400,000.00 

Grand  toUl 

5»  174. 777. 37 

9,4«8,900.oo 

1,015,308.47 

854,033-65 

1,733,904.56 

x8, 185, 834. 05 

The  disbursements  by  the  authorized  disbursing  officers  of  the 
Department  of  Commerce  during  the  fiscal  year  ended  June  30, 
191 9,  arranged  according  to  items  of  appropriation,  are  as  follows: 

By  Disbursing  Clerks  Department  of  Commerce. 

OPPICB  OF  THE  SBCRBTARY. 

Salaries,  Office  of  the  Secretary,  1918 $7,388. 15 

Salaries,  Office  of  the  Secretary,  1919 167,  753. 66 

Contingent  expenses,  Department  of  Commerce,  1917 3, 098.  20 

Contingent  expenses,  Department  of  Commerce,  1918 24, 458.  73 

Contingent  expenses,  Department  of  Commerce,  1919 86, 288. 03 

Rent,  Department  of  Commerce,  1918 5, 458. 34 

Rent,  Department  of  Commerce,  1919 61, 404. 16 

National  security  and  defense,  Industrial  Board,  1919 5, 334. 49 

National  security  and  defense.  Industrial  Cooperation  Service,  1919 . .  10, 241.  52 

National  security  and  defense,  waste-reclamation  work,  1919 4, 895. 89 

Total 376, 321. 17 

BUREAU  OP  FOREIGN  AND  DOMESTIC  COMMERCE. 

Promoting  commerce,  Department  of  Commerce,  19x7 106.  50 

Promoting  commerce,  Department  of  Commerce,  1918 3, 707.  51 

Promoting  commerce,  Department  of  Commerce,  1919 51, 842.  73 

Promoting  commerce,  South  and  Central  America,  1918 4, 342. 15 

Ptomoting  commerce,  South  and  Central  America,  1919 : .  40, 043. 03 

Commercial  attach^,  Department  of  Commerce,  1918 922. 68 

Commercial  attach^.  Department  of  Commerce,  1919 3, 442. 23 

Promoting  commerce,  Department  of  Commerce,  Far  East,  1919  ...  7, 791. 67 
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Salaries,  Foreign  and  Domestic  Commercei  1918 $5, 959.  96 

Salaries,  Foreign  and  Domestic  Commerce,  1919 127, 773.  07 

National  security  and  defense,  import  and  export  statistics,  1918. . .  i,  767.  35 

National  security  and  defense,  import  and  export  statistics,  1919. . .  59,  i94.'3i 

National  security  and  defense,  commodity  experts,  1919 20, 796.  68 

National  security  and  defense,  special  statistical  work,  1919 10, 803.  80 

Total 338, 493-  67 

BUREAU  OP  STANDARDS. 

Laboratory,  Bureau  of  Standards 278. 81 

Chemical  laboratory.  Bureau  of  Standards 302. 35 

Radio  laboratory 28, 592. 69 

Equipping  chemical  laboratory,  1916-17 3, 850. 15 

Equipping  chemical  laboratory,  1917-18 10, 175. 09 

Salaries,  1918 13, 456. 8a 

Salaries,  1919 343, 167. 46 

Equipment,  1917 4>997*  28 

Equipment,  1918 10, 426. 13 

Equipment,  1919 58, 374. 46 

General  expenses,  1917 304. 65 

General  expenses,  1918 6, 289.  73 

General  expenses,  1919 17, 343. 40 

Improvement  and  care  of  grounds,  1917 486. 37 

Improvement  and  care  of  grounds,  1918 i,  183.  29 

Improvement  and  care  of  grotmds,  1919 4, 672. 18 

Testing  railroad  scales,  1917 8,  588. 35 

Testing  railroad  scales,  1918 1 1, 321.  iz 

Testing  railroad  scales,  1919 35, 22a  83 

Testing  structural  material,  1917 86.  74 

Testing  structiu-al  materials,  1918 61, 923.  56 

Testing  structtu^  materials,  1919 212, 166.  50 

Testing  machines,  1918 7, 359. 66 

Testing  machines,  1919 26, 314. 13 

Investigation  of  fire-resisting  properties,  1918 2, 615.  54 

Investigation  of  fire-resisting  properties,  1919 21, 057. 38 

High-potential  investigation,  1918 2,  764. 09 

High-potential  investigation,  1919 11, 429. 08 

Investigation  public  utility  standards,  1917 .32 

Investigation  public  utility  standards,  1918 4, 244. 22 

Investigation  public  utility  standards,  1919 44, 594. 04 

Investigation  public  utility  companies,  1918-19 ' 38, 813. 98 

Investigation  railway  materials,  1917 100.  25 

Investigation  railway  materials,  1918 3, 959. 02 

Investigation  railway  materials,  1919 12, 053.  25 

Testing  miscellaneous  materials,  1918 235. 17 

Testing  miscellaneotis  materials,  1919 24, 706. 35 

Radio  research,  1917 6.  57 

Radio  research,  1918 i,  455.  50 

Radio  research,  19:^ 18,  763. 23 

Investigation  of  clay  products,  1918 2. 00 

Investigation  of  clay  products,  1919 16, 329. 91 

Determining  physical  constants,  1917 102.  50 
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Detennining  physical  constants,  1918 ^  $406. 99 

Detennining  physical  constants,  1919 4, 540. 40 

Standardizing  mechanical  appliances,  19x7 47*  70 

Standardizing  mechanical  appliances,  1918 *        S^*  5^ 

Standardizing  jnechanical  appliances,  1919 5>  315*  43 

Color  standardization,  1917 827. 99 

Color  standardization,  1918 i,  036. 87 

Color  standardization,  1919 8, 143. 04 

Investigation  of  optical  glass,  1918 536. 04 

Investigation  of  optical  glass,  1919 70, 313.  74 

Gaugb  standardization,  1917-18 81, 153. 83 

Gauge  standardization,  19^9 367, 291. 84 

Military  research,  1917-18 82, 661. 11 

Military  research,  1918-19 510, 311. 49 

Investigation  of  mine  scales  and  cars,  191&-19 10, 796. 17 

Repairs,  power  plant,  1918 i,  995.  55 

Standard  materials,  1919 3, 278. 02 

Sugar  standardization,  1919 15,  731. 47 

Investigation  of  textiles,  1919 6, 407. 06 

Renewal  of  storage  batteries,  1919 2,  575. 09 

Industrial  research,  1919-20 13, 808. 31 

Equipping  laboratory,  1919-20 3, 026. 92 

Aviation,  Navy,  commerce  transfer,  1919 , 4, 177. 14 

Armament  of  fortifications,  commerce  transfer 58, 872.  71 

National  security  and  defense,  production  of  optical  glass,  1918  ....  23, 645. 93 

National  security  and  defense,  new  building,  1918 18, 145.  51 

National  security  and  defense,  Roberts  by-product  coke  oven,  1918; .  22,  534. 94 

National  security  and  defense,  metallurgical  work,  1918 56, 947. 01 

National  security  and  defense,  industrial  laboratory,  1918 642, 279. 89 

National  sectuity  and  defense,  production  of  fabrics,  1918 24,  577. 48 

National  security  and  defense,  thermite  investigation,  1918 729.  29 

National  security  and  defense,  thermite  investigation,  1919 3, 454.  25 

National  security  and  defense,  Roberts  by-product  coke  oven,  1919.  9, 972. 60 

National  security  and  defense,  altitude  laboratory,  1919 59, 897. 19 

National  security  and  defense,  completing  laboratory,  1919 169, 327.  32 

National  security  and  defense,  military  researches,  1919 59, 941. 04 

National  security  and  defense,  industrial  laboratory,  19 19 34. 86 

Total 3, 414,  708. 87 

STEAMBOAT-INSPECTION  SERVICE. 

Salaries,  Office  of  Supervising  Inspector  General,  1918 742.  53 

Salaries,  Office  of  Supervising  Inspector  General,  1919 20, 089.  70 

Salaries,  Steamboat- Inspection  Service,  1918 34, 322.  88 

Salaries,  Steamboat- Inspection  Service,  1919 507,  287.  19 

Steamboat-Inspection  Service,  Tampa,  Fla.,  1918 505.  50 

Clerk  hir6,  Steamboat- Inspection  Service,  1918 7, 757. 35 

Qerk  hire,  Steamboat-Inspection  Service,  1919 97, 057.  25 

Contingent  expenses,  Steamboat- Inspection  Service,  191 7 6.  00 

Contingent  expenses,  Steamboat-Inspection  Service,  1918 24, 996. 18 

Contingent  expenses,  Steamboat-Inspection  Service,  1919 112, 271.  40 

Total 805, 035.  97 
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BUREAU  OP  NAVIGATION. 

Salaries,  Bureau  of  Navigation,  1918 $1,  578.  81 

Salaries,  Bureau  of  Navigation,  1919 33, 919.  71 

Salaries,  Shipping  Service,  1918 2, 333. 01 

Salaries,  Shipping  Service,  1919 26, 232.64 

Clerk  hire,  Shipping  Service,  1918 3, 919. 39 

Clerk  hire.  Shipping  Service,  1919 42, 495.  27 

Contingent  expenses.  Shipping  Service,  1918 i,  341.  27 

Contingent  expenses,  Shipping  Service,  1919 5, 475. 09 

Enforcement  navigation  laws,  1917 15a  00 

Enforcement  navigation  laws,  1918 5, 368.  24 

Enforcement  navigation  laws,  1919 * 24, 067.  78 

Enforcement  wireless-communication  laws,  19 18 9, 646. 13 

Enforcement  wireless-communication  laws,  19 19 38, 198.  26 

Preventing  overcrowding  of  passenger  vessels,  191 7 2. 00 

Preventing  overcrowding  of  passenger  vessels,  1918 2, 478. 61 

Preventing  overcrowding  of  passenger  vessels,  1919 15, 413. 08 

Admeasurement  of  vessels,  1918 91a  22 

Admeasurement  of  vessels,  1919 '. i,  972.  70 

Total 215, 502. 12 

BUREAU  OP  PISHBRISS. 

Fish  hatchery,  Bozeman,  Mont 9.  94 

Fish  hatchery.  Cape  Vincent,  N.  Y.,  1918 4, 385.  29 

Fish  hatchery,  Edenton,  N.  C,  1918 2, 50a  00 

Fish  hatchery,  Puget  Sound,  Wash 69a  14 

Fish  hatchery,  S.  C 245.  85 

Fish  hatchery,  Wyo i,  469.  50 

Fish  hatchery.  Cold  Spring,  Ga 107. 10 

Fish  hatchery,  St.  Johnsbury,  Vt la  00 

Fish  hatchery,  Rhode  Island 40.  86 

Trout  hatchery,  Berkshire,  Mass i,  608.  70 

Marine  biological  station,  Florida i,  922. 66 

Biological  station,  Mississippi  River  Valley 2, 048.  74 

Repairs,  steamer  Fish  Hawk^  1918 33, 442. 00 

Building  and  improvements,  fur-seal  islands,  Alaska 2, 320.  05 

Investigating  damages  to  fisheries 671. 83 

Salaries,  Bureau  of  Fisheries,  1918 25, 812. 32 

Salaries,  Bureau  of  Fisheries,  1919 342,  567.  59 

Miscellaneous  expenses,  1917 32a  92 

Miscellaneous  expenses,  1918 69, 293.  90 

Miscellaneous  expenses,  1919 437, 152.  79 

Protecting  seal  and  salmon  fisheries  of  Alaska,  1918 6, 327.  04 

Protecting  seal  and  salmon  fisheries  of  Alaska,  1919 100, 28a  19 

Developing  aquatic  sources  of  leather,  1917-18 i,  554. 33 

Power  lighter,  fur-seal  islands,  Alaska 38. 31 

National  security  and  defense,  food-fish  supply,  1918 5, 442.  97 

National  security  and  defense^  food-fish  supply,  1919 30, 286. 17 

National  security  and  defense,  rescuing  food  fish,  1918 7, 548. 60 

National  security  and  defense,  seal-oil  plant,  1918 19, 706.  01 

National  security  and  defense,  demonstration  plant,  1919 83, 760.  71 

Total 1,181,564.51 
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BUREAU  OP  THB  CENSUS. 

Salaries,  1918 $27,283.24 

Salaries,  1919 623, 406. 16 

Collecting  statistics,  1917 63.  45 

Collecting  statistics,  1918 45, 418.  07 

Collecting  statistics,  1919 433, 665. 90 

Tabulating  machines,  1918 13, 614. 33 

Tabulating  machines,  1919 32, 444.  86 

Uniform  nomenclature,  1919 6, 293. 17 

National  security  and  defense,  special  statistical  work,  1919 124, 725.  43 


Total 1, 306, 914.  61 


BUREAU  OP  UGHTHOUSES. 

• 

Aids  to  navigation,  Alaska 7. 03 

Aids  to  navigation,  Lorain  Harbor,  Ohio 61. 37 

Light  station,  Navassa  Island,  West  Indies 135.  06 

Light  station.  Sand  Hills,  Mich 15, 719. 39 

Aids  to  navigation,  Fighting  Island  Channel,  Detroit  River,  Mich. .  loi.  2a 

Aids  to  navigation,  Delaware  River,  Ta.  and  Del »  8, 183. 30 

Aids  to  navigation.  Wash,  and  Oreg 2. 16 

Light  vessels  for  general  service 75, 79a  2a 

General  expenses,  Lighthouse  Service,  1917 209. 11 

General  expenses,  Lighthouse  Service,  1918 44, 286.  43 

General  expenses.  Lighthouse  Service,  1919 49, 36a  49 

Salaries,  Bureau  of  Lighthouses,  1918 2, 792.  98 

Salaries,  Bureau  of  Lighthouses,  1919 53, 839. 12 

Salaries,  Lighthouse  Service,  1918 202.  50 

Salaries,  Lighthouse  Service,  1919 6, 296.  00 

Tender,  third  lighthouse  district 5.  40 

Tender  for  engineer,  sixth  lighthouse  district 3.  91 

Repairs  and  rebuilding  aids  to  navigation,  Gulf  of  Mexico 98.  40 

Repairing  and  rebuilding  aids  to  navigation,  Atlantic  coast 20.  58 

Lighthouse  depot,  Detroit,  Mich 7, 432.  03 

Nantucket  Harbor  Fog-Signal  Station,  Mass 4.  50 

Point  Boringuen  Light  Station,  P.  R 13.  20 

Salaries,  lighthouse  vessels,  1919 16, 391. 14 

Salaries,  keepers  of  lighthouses,  1919 4, 008.  78 

Fifth  lighthouse  district,  gas  buoys 4a  61 

Joe  Flogger  Shoal  Light  Station,  Delaware  River 6.  04 

National  security  and  defense,  aids  to  navigation,  Caribbean  Sea, 

1919 23- 15 

Total 285, 034.  la 

MISC^LANEOUS. 

Increase  of  compensation.  Department  of  Commerce,  1918 8, 117.  76 

Increase  of  compensation.  Department  of  Commerce,  19 19 234, 238. 19 

Total 242, 355.  95 

Grand  total 8, 165, 930-  99 
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By  disbursing  officers  of  the  Lighthouse  Service, 

Repairing  and  rebuilding  aids  to  navigation,  Atlantic  coast $124, 289. 30 

Light  vessels  for  general  service 3, 442.  53 

Oilhouses  for  light  stations 464. 03 

Dog  Island  Light,  Me 2,  718.  20 

Woods  Hole  Lighthouse  Depot,  Mass i,  270. 21 

Nantucket  Harbor  Fog  Signal,  Mass 5, 012.  34 

Staten  Island  lighthouse  depot,  N.  Y 50, 624. 40 

Aids  to  navigation,  Hudson  River,  N.  Y 77, 492. 06 

Aids  to  navigation,  East  River,  N.  Y 6, 603.  iS 

Great  Salt  Pond  Light  Station,  R.  1 16. 62 

Aids  to  navigation,  Delaware  River,  Pa.  and  Del i,  065. 81 

Joe  Flogger  Shoal  Light  Station,  Delaware  River 7, 920. 00 

Thimble  Shoal  Light  Station,  Va .^ 725. 00 

Aids  to  navigation,  Cape  Charles  City,  Va 3, 524. 00 

Aids  to  navigation,  Chesapeake  Bay,  Md.  and  Va i,  201. 80 

Fifth  lighthouse  district  gas  buoys 39, 093. 37 

Tender  for  engineer,  sixth  lighthouse  district 552.  79 

Aids  to  navigation,  St.  Johns  River,  Fla 7, 171. 97 

Galveston  Jetty  Light  Station,  Tex ." 315. 00 

Aids  to  navigation,  Mississippi  River,  La 18, 090.  50 

Aids  to  navigation,  Atchafalaya  Entrance,  La 4, 132. 9a 

Repairing  and  rebuilding  aids  to  navigation,  Gulf  of  Mexico 62, 834.  59 

Aransas  Pass  Light  Station,  Tex 10, 445.  20 

Navassa  Island  Light  Station,  West  Indies 151.  62 

Point  Boringuen  Light  Station,  P.  R 488. 13 

Aids  to  navigation,  Ashtabula  Harbor,  Ohio 550.  20 

Aids  to  navigation,  Lorain  Harbor,  Ohio 2, 469. 46 

Aids  to  navigation,  Conneaut  Harbor,  Ohio 18, 309. 04 

Aids  to  navigation,  Toledo  Harbor,  Ohio 321. 41 

Aids  to  navigation,  Huron  Harbor,  Ohio 3,  509.  70 

Aids  to  navigation,  Fairport  Harbor,  Ohio 995. 00 

Superior  Pierhead  Range  Lights,  Wis i,  837. 00 

Detroit  River  Lights,  Mich 13-70 

Aids  to  navigation,  Fighting  Island  Channel,  Detroit  River,  Mich. .  4, 639.  54 

Sand  Hills  Light  Station,  Mich 34, 253.  26 

Aids  to  navigation,  Keeweenaw  Waterway,  Mich 51, 319. 61 

Detroit  Lighthouse  Depot,  Mich 7, 447. 04 

Aids  to  navigation,  St.  Marys  Island,  Mich 640. 06 

White  Shoal  Light  Station,  Mich 545.  55 

Chicago  Harbor  Light  Station,  111 31, 957. 44 

Manitowoc  Breakwater  Light  Station,  Wis 19, 859. 30 

Aids  to  navigation,  Alaska 8, 127. 00 

Cape  St.  Elias  Light  Station,  Alaska 103.  20 

Depot  for  sixteenth  lighthouse  district 48,  589. 95 

Aids  to  navigation,  Puget  Sound,  Wash 783. 83 

Kellett  Bluff  Light  Station,  Wash .* 35, 028.  75 

Aids  to  navigation.  Wash,  and  Oreg 15, 671. 99 

Aids  to  navigation.  Pearl  Harbor,  Hawaii 7, 741. 91 

National  security  and  defense,  lighthouse  depot,  Tompkinsville, 

N.  Y.,  1919 15, 261. 96 

National  security  and  defense,  aids  to  navigation,  Caribbean  Sea, 

1919 la,  658.  $6 

General  expenses,  Lighthouse  Service,  1917 59, 789. 95 
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General  expenses,  Lighthouse  Service,  1918 $633, 310. 97 

General  expenses,  Lighthouse  Service,  1919 2, 436,  730. 08 

Salaries,  keepers  of  lighthouses,  1918 26, 192. 88 

Salaries,  keepers  of  lighthotises,  1919 i,  109,  loi.  76 

Salaries,  lighthouse  vessels,  1918 53, 889. 07 

Salaries,  lighthouse  vessels,  1919 i,  332,  539.  92 

Salaries,  Lighthouse  Service,  1918 • 3, 925. 88 

Salaries,  Lighthouse  Service,  1919 363,  520. 43 

Increase  of  compensation,  Department  of  Commerce,  1918 7, 851. 10 

Increase  of  compensation.  Department  of  Commerce,  1919 365, 418.  62 

Retired  pay.  Lighthouse  Service,  1919 20, 987. 65 

Total 7, 165.  538. 34 

By  special  disbursing  agent,  Coast  and  Geodetic  Survey. 

Salaries,  Coast  and  Geodetic  Siu^ey,  1918 $9, 671. 23 

Salaries,  Coast  and  Geodetic  Survey,  1919 363, 471. 97 

Party  expenses.  Coast  and  Geodetic  Survey,  1917 182. 15 

Party  expenses.  Coast  and  Geodetic  Survey,  1918 64, 173. 64 

Party  expenses,  Coast  and  Geodetic  Survey,  1919 266, 740. 65 

Party  expenses.  Coast  and  Geodetic  Survey 476. 45 

Repairs  of  vessels,  Coast  and  Geodetic  Survey,  1918 763. 11 

Repairs  of  vessels.  Coast  and  Geodetic  Siu^ey,  1919 8, 307. 09 

General  expenses,  Coast  and  Geodetic  Survey,  1917 44.  54 

General  expenses.  Coast  and  Geodetic  Siu^ey,  1918 25, 258. 11 

General  expenses.  Coast  and  Geodetic  Survey,  1919 70, 835. 82 

Pay,  etc.,  of  oflRcers  and  men,  vessels.  Coast  and  Geodetic  Survey, 

1917 50. 00 

Pay,  etc.,  of  officers  and  men,  vessels.  Coast  and  Geodetic  Sm^ey, 

1918 20, 663.  i4 

Pay,  etc.,  of  officers  and  men,  vessels.  Coast  and  Geodetic  Siu-vrey, 

1919 io5»  344. 83 

Charts,  Coast  and  Geodetic  Survey,  1917-18 ! i,  253. 02 

Two  new  vessels.  Coast  and  Geodetic  Survey .98 

Increase  of  compensation.  Department  of  Commerce,  1918 i,  939.  50 

Increase  of  compensation,  Department  of  Commerce,  1919 29, 942. 41 

National  security  and  defense.  Department  of  Commerce,  Coast  and 

Geodetic  Siu^ey,  new  building 84, 991. 42 

National  security  and  defense.  Department  of  Commerce,  Coast  and 

Geodetic  Survey,  new  building,  1919 2, 967. 45 

National  security  and  defense.  Department  of  Commerce,  Coast  and 

Geodetic  Survey,  printing  press,  1919 11, 646. 96 

National  security  and  defense.  Department  of  Commerce,  Coast  and 

Geodetic  Survey,  building  equipment,  1919 6, 849.  56 

Motor-driven  vessel  and  launches,  1919 40, 631.  79 

•  Total 1, 116, 206. 02 

By  special  disbursing  agents t  Bureau  of  Fisheries. 

Miscellaneous  expenses.  Bureau  of  Fisheries,  1919 $24, 691. 92 

Pay,  officers  and  crews  of  vessels,  Alaska  Fisheries  Service,  1919 23, 725. 45 

Protecting  seal  and  salmon  fisheries  of  Alaska,  1919. . . '. i,  710. 00 

Marine  biological  station,  Fla 68. 24 

Increase  of  compensation,  Department  of  Commerce,  1919 i,  000. 00 

Total 51, 195. 61 
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By  the  commercial  agents  investigating  trade  conditions  abroad^  Department  of  Commerce, 
acting  as  special  disbursing  agents. 

Commercial  attaches,  Department  of  Commerce,  1918 $6, 227. 67 

Commercial  attaches,  Department  of  Commerce,  1919 iii,  398. 6$ 

National  security  and  defense,  Department  of  Commerce: 

Commodity  experts,  1919 88, 525. 80 

Import  and  export  statistics,  1919 2,  556. 00 

Promoting  commerce.  South  and  Central  America,  1919 . .  .  .• 44, 600. 15 

Promoting  commerce.  Department  of  Commerce,  1918 609. 03 

Promoting  commerce,  Department  of  Commerce,  1919 39, 410.  78 

Promoting  commerce.  Far  East,  1919 28, 915. 49 

Increase  of  compensation.  Department  of  Commerce,  1918 18. 76 

Increase  of  compensation.  Department  of  Commerce,  1919 46. 25 

Total 322, 308. 58 

Warrants  drawn  on  the  Treasurer  of  the  United  States  to 
satisfy  accounts  settled  by  the  Auditor  for  the  State  and  Other 
Departments,  during  the  fiscal  year  ended  Jtme  30,  191 9,  classified 
according  to  items  of  appropriation: 

Office  of  the  Secretary: 

Contingent  expenses,  Department  of  Commerce,  19x7. $7a  68 

Contingent  expenses.  Department  of  Commerce,  19x8 186.  57 

Contingent  expenses.  Department  of  Commerce,  X9X9 4, 704. 33 

Increase  of  compensation,  X918 7.  50 

Increase  of  compensation,  1919 75'  67 

National  security  and  defense.  Industrial  Board,  19x9 5, 637. 34 

.    National  security  and  defense.  Industrial  Cooperation  Service, 

1919 963-  5a 

National  security  and  defense,  waste-reclamation  work,  X9X9. . .  820. 24 

Total 12, 465.  85 

Bureau  of  Foreign  and  Domestic  Conmierce: 

Conmiercial  attaches,  X9X8 X34. 41 

Promoting  commerce,  1918 171. 46 

Promoting  commerce,  1919 86. 90 

Promoting  conmierce.  South  and  Central  America,  X918 37*  87 

Promoting  commerce.  South  and  Central  America,  X9X9 14. 84 

National  security  and  defense,  import  and  export  statistics,  X919 .  it  33 1*  98 

National  security  and  defense,  commodity  experts,  X919 9. 00 

Total X,  786.  46 

Biueau  of  Standards: 

Equipment,  X917 328.  76 

Equipment,  X9x8 i4- 17 

Equipment,  1919 623. 83 

Gauge  standardization,  X919 7, 712.  56 

General  expenses,  1918 75*  33 

General  expenses,  19x9 5, 815. 95 

High-potential  investigation,  X919 41. 80 

Investigation  of  public  utility  standards,  X9X9 403. 66 

Investigation  of  railway  materials,  X918 36. 68 
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Bureau  of  Standards — Continued. 

Military  research,  1917-18 $3, 657.  3a 

Military  research,  1918-19 i,  055.  52 

Investigation  of  optical  glass,  1918 131. 00 

Investigation  of  public  utility  companies,  191^19 44*  90 

Standard  materials,  1919 53*  S9 

Sugar  standardization,  1919 16. 11 

Radio  research,  1917 14*  45 

Salaries,  1919 43. 33 

Standardizing  mechanical  appliances,  1919 43. 65 

Testing  machines,  1919 59*  10 

Testing  structtual  materials,  1918 161. 46 

Testing  structural  materials,  19x9 94-  4Z 

National  sectuity  and  defense,  metalliu'gical  work 43. 00 

National  sectuity  and  defense,  new  building 97*  47 

National  seciu-ity  and  defense,  production  of  optical  glass 3. 60 

National  security  and  defense,  completing  laboratory,  1919 3, 595. 95 

National  security  and  defense,  military  researches,  1919 589. 09 

Certified  claims — 

Testing  structural  materials,  1913 3. 05 

Investigation  of  railway  materials,  1915 no.  00 

Equipment,  1916 114. 00 

General  expenses,  1916 z:  sx 

Testing  railroad  scales,  1916 6. 00 

Total 33, 977. 14 

Btireau  of  Navigation: 

Refunding  penalties  or  charges  erroneously  exacted 731. 63 

Contingent  expenses,  Shipping  Service,  1917 i.  94 

Contingent  expenses.  Shipping  Service,  1918 10. 65 

Contingent  expenses.  Shipping  Service,  1919 x.  07 

Enforcement  of  wireless-communication  laws,  19 17 a.  05 

Enforcement  of  wireless-communication  laws,  1918 3. 93 

Enforcement  of  wireless-communication  laws,  1919 i.  35 

Total 743. 63 

Steamboat-Inspection  Service: 

Oerk  hire,  1919 566. 67 

Contingent  expenses,  1917 40. 17 

Contingent  expenses,  1918 30a  86 

Contingent  expenses,  1919 354. 46 

Salaries,  1919 X,  iii.  94 

Steamboat- Inspection  Service,  Tampa,  Fla.,  1918 33. 08 

Certified  claims — Contingent  expenses,  1916 z.  53 

Total 3, 398.  70 

Bureau  of  Fisheries: 

Building  and  improvements,  fur-seal  islands,  Alaska 3i9*  37 

Miscellaneous  expenses,  1917 148. 97 

Miscellaneous  expenses,  1918 486.  70 

Miscellaneous  expenses,  1919 i,  1x5.  $t 

Protecting  seal  and  salmon  fisheries  of  Alaska,  1917 3. 02 

Protecting  seal  and  salmon  fisheries  of  Alaska,  1918 382. 8x 

156130— COM  1919 8 
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Bureau  of  Fisheries— Continued. 

Salaries,  1919 

Repairs  to  steamer  Fish  Hawk,  1918 

National  security  and  defense,  food-fish  supply,  1918 

National  security  and  defense,  seal-oil  plant 

Certified  claims — 

Miscellaneous  expenses,  1905 

Miscellaneous  expenses,  1908 

Miscellaneous  expenses,  1909 

Miscellaneous  expenses,  19x0 

Miscellaneous  expenses,  191Z 

Miscellaneous  expenses,  19x2 

Miscellaneous  expenses,  X9X6 

Total 

Bureau  of  the  Census: 

Collecting  statistics,  1918 

Collecting  statistics,  1919 .* 

Salaries,  1919 

Relief  of  Alice  V.  Houghton  for  injtuies 

Total 

Coast  and  Geodetic  Survey: 

General  expenses,  X9X7 

General  expenses,  1918 

General  expenses,  1919 

Party  expenses,  X9i7 

Party  expenses,  1918 

Party  expenses,  19x9 .'. . 

Repairs  of  vessels,  1918 

Salaries,  X919 

Total 

Bureau  of  Lighthouses: 

Aids  to  navigation,  Alaska 

Aids  to  navigation,  Washington  and  Oregon 

lighthouse  tender  for  general  service 

Radio  installation  for  lighthouse  tender 

Repairing  and  rebuilding  aids  to  navigation,  Atlantic  coast 

Tender  for  engineer,  sixtli  lighthouse  district 

General  expenses,  1917 

General  expenses,  1918 

General  expenses,  X919 

Salaries,  Lighthouse  Service,  X918 

Salaries,  Lighthouse  vessels,  1918 

Certified  claims — 

General  expenses.  Lighthouse  Service,  1915 

General  expenses,  Lighthouse  Service,  19x6 

Total 

Miscellaneous:  Judgments,   Court  of   Gtdms,    Department  of 
Commerce 

Grand  total 


$5aoo 

340.59 

4.37 

38.  x6 

.88 

.70 

4.  XX 

3.83 

X.74 

4.97 

•31 

ai  703-  83 


97-25 

14.42 

35- 00 

90a  00 


X,  046. 67 


34.60 

175-  74 

ii  439- 14 

78.  10 

6,  434.  58 

X,  184.  83 

X2,  XIX.  91 

3-37 


3X,463.  37 


317-  56 

8a  05 

25a  07 

281.  87 

1.94 

5.98 

6, 447-  10 

25, 481.  59 

64, 534-  85 

4.00 

X,  727.  50 

174-37 
2, 579. 80 


xox,  886.  68 


3*378.66 


270,  748.  88 
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The  following  statement  shows  the  expenditures  dining'  the  fis- 
cal year  ended  June  30,  1919,  on  accoimt  of  all  appropriations 
under  the  control  of  the  Department,  giving  the  total  amounts 
disbursed  by  the  various  disbtu^ing  ofl&cers  of  the  Department^ 
and  miscellaneous  receipts  for  the  same  period: 

BXPBNDITURdS. 

By  the  Disbtusmg  Clerk,  Department  of  Commerce,  on  account  of 
salaries  and  expenses  of  the  Office  of  the  Secretary  of  Commerce, 
the  Bureaus  of  Foreign  and  Domestic  Commerce,  Navigation, 
Standards,  Fisheries,  the  Census,  and  Lighthouses,  the  office  of 
the  Supervising  Inspector  General,  Steamboat-Inspection  Service, 
salaries  and  expenses  of  the  Steamboat-Inspection  Service  at  laige, 
and  public  works  of  the  Lighthouse  and  Fisheries  Services  (shown 

in  detail  in  the  first  of  the  foregoing  tables  of  disbursements) $8, 165, 930. 99 

By  the  authorized  disbursing  officers  of  the  Lighthouse  Service 7, 165, 538. 34 

By  the  special  disbursing  agent.  Coast  and  Geodetic  Survey i|  116, 206. 02 

By  special  disbursing  agents.  Bureau  of  Fisheries 51, 195. 61 

By  the  commercial  agents  of  the  Department  investigating  trade 

conditions  abroad,  as  special  disbursing  agents 332, 308.  $& 

By  warrants  drawn  on  the  Treasurer  of  the  United  States  to  satisfy 
accounts  settled  by  the  Auditor  for  the  State  and  Other  Depart- 
ments   170,748.88 

Printing  and  binding 399)961.32 

Total 17,391,889.74 

lOSCSIXANSOUS  RBCBIPTS. 

Ooast  and  Geodetic  Survey:  Sale  of  charts,  publications,  old  prop- 
erty, etc 24, 052. 10 

Bureau  of  the  Census:  Sale  of  publications,  etc 282.  oo 

Bureau  of  Fisheries: 

Sale  of  18,223  sealskins 741, 197. 42- 

Sale  of  fox  and  other  skins 67,  588. 35 

Sale  of  seal  bones 2,752.8a 

Sale  of  old  property,  etc 11,615.66 

Bureau  of  Navigation: 

Tonnage  tax 1,265,229.25 

Navigation  fees 143, 492'  ^9^ 

Navigation  fines 162, 146. 5a 

From  deceased  passengers 460.  oa 

Bureau  of  Standards:  Sale  of  old  property,  etc 12.  50- 

Steamboat-Inspection  Service:  Sale  of  old  property,  etc 3'-  55 

Bureau  of  Lighthouses:  Sale  of  old  property,  rentals,  etc 35, 372. 69^ 

Office  of  the  Secretary:  Sale  of  old  property,  etc i,  054.  58- 

Total a,  455>  287.  5s 
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The  following  unexpended  balances  of  appropriations  were 
turned  in  to  the  surplus  fund  June  30,  1919,  in  accordance  with  the 
act  of  June  20,  1874  (18  Stat.,  iio-iii): 

Office  of  the  Secretary: 

Salaries,  Office  of  Secretary  of  Commerce,  1917 $2, 314. 05 

Increase  of  compensation,  Department  of  Commerce,  1918 13, 429. 68 

Contingent  expenses,  Department  of  Commerce,  1917 3. 02 

Bureau  of  the  Census: 

Salaries,  Bureau  of  the  Census,  1917 15, 387. 9a 

Collecting  statistics,  Bureau  of  the  Census,  1917 106, 140. 43 

Tabulating  machines,  Bureau  of  the  Census,  1917 495. 74 

Bureau  of  Foreign  and  Domestic  Commerce: 

Salaries,  Bureau  of  Foreign  and  Domestic  Commerce,  1917 4, 155. 25 

Commercial  attach^,  Department  of  Commerce,  1915 342.  75 

Commercial  attaches,  Department  of  Commerce,  1916 483. 03 

Commercial  attach^,  Department  of  Commerce,  1917 3, 365. 62 

Promoting  commerce;  Department  of  Commerce,  1917 2, 853.  oa 

Promoting  commerce,  South  and  Central  America,  19 17 3, 799. 83 

Investigating  cost  of  production.  Department  of  Commerce,  1917 ...  15, 075. 30 

Steamboat- Inspection  Service: 

Salaries,  Office  of  Supervising  Inspector  General,  Steamboat- Inspec- 
tion Service,  1917 iS*  97 

Salaries,  Steamboat- Inspection  Service,  1917 4, 219. 95 

Clerk  hire,  Steamboat-Inspection  Service,  191 7 577.  59 

Contingent  expenses.  Steamboat- Inspection  Service,  1917 4, 597. 25 

Bureau  of  Navigation: 

Salaries,  Btu-eau  of  Navigation,  1917 411. 97 

Salaries,  Shipping  Service,  1917 763. 67 

Clerk  hire.  Shipping  Service,  1917 24.  50 

Contingent  expenses.  Shipping  Service,  1917 7. 97 

Admeasurement  of  vessels,  1917 15-90 

Preventing  overcrowding  of  passenger  vessels,  1917 z,  162. 24 

Enforcement  of  navigation  laws,  1917 •. 20. 10 

Enforcement  of  wireless-communication  laws,  1917 2, 831. 68 

Bureau  of  Standards: 

Salaries,  1917 21, 978. 87 

Equipment,  1917 815. 13 

General  expenses,  1917 522.  22 

Improvement  and  care  of  grounds,  1917 64. 33 

Color  standardization,  1917 272. 66 

I>termining  physical  constants,  1917 528. 38 

Equipping  cnemical  laboratory  building,  1916-17 327. 24 

Investigation  of  clay  products,  1917 26. 61 

Investigation  of  fire-resisting  properties,  1917 78. 41 

High-potential  investigations,  1917 125. 17 

Investigation  of  public  utility  standards,  1917 297. 56 

Investigation  of  railway  materials,  1917 106. 34 

Radio  research,  1917 756. 40 

Refrigeration  constants,  1917 57«  74 

Standardizing  mechanical  appliances,  1917 468. 38 

Testing  machines,  1917 283.  73 

Testing  miscellaneous  materials,  1917 107. 08 

Testing  railroad  scales,  etc.,  1917 189. 63 

Testing  structural  materials,  1917 898. 68 
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Cosat  and  Geodetic: 

Salaries,  1917 $5, 196. 86 

Party  expenses,  1916 38. 15 

Party  expenses,  1917 12,945.  04 

General  expenses,  1917 63. 37 

Pay,  etc.,  officers  and  men,  vessels.  Coast  Survey,  1917 34, 331. 88 

Repairs  of  vessels,  Coast  Survey,  1917 i,  794. 95 

Outfitting  Coast  Survey  steamer  Surveyor,  1917 626. 04 

Bureau  of  Lighthouses: 

Salaries,  Bureau  of  Lighthouses,  1917 2, 619. 63 

General  expenses,  Lighthouse  Service,  1916 14, 275. 09 

General  expenses.  Lighthouse  Service,  1917 30,  592. 40 

Salaries,  keepers  of  lighthouses,  1917 8, 046. 02 

Salaries,  lighthouse  vessels,  1917 105, 311. 62 

Salaries,  Lighthouse  Service,  1917 6, 825.  53 

Staten  Island  and  West  Bank  Light  Station,  N.  Y 26, 027. 36 

Newark  Bay  beacon  lights,  N.J 7. 19 

Cleveland  Fog  Signal  Station,  Ohio 26. 37 

Bureau  ol  Fisheries: 

Salaries,  Bureau  of  Fisheries,  1917 18, 913.  70 

Miscellaneous  expenses,  Bureau  of  Fisheries,  191 7 4,  792. 13 

Motor  launches,  Alaska  fisheries  service,  1917 31. 26 

Pay,  officers  and  crew  of  vessel,  Alaska  fisheries  service,  191 7 26.  24 

Protecting  seal  and  salmon  fisheries  of  Alaska,  1917 170. 18 

Fish  hatchery,  Gloucester,  Mass.,  1917 2, 981. 85 

Steamer  Albatross,  repairs,  1917 3.  25 

Reimbtirsement  to  officers  and  crew  of  lighthouse  tender  Manxanita . .  7. 00 


Total 476, 045. 10 

In  the  last  seven  years  the  Department  of  Commerce  has  turned 
back  imused  into  the  Treasury  the  following  amounts: 


June  30,  1918 $149, 009.  51 

June  30,  1919 476, 045.  ID 


Total 2, 244, 606.  51 


Jtme  30,  X913 $618, 970.  01 

June  30,  1914 347, 162. 48 

June  30,  1915 247, 482.  22 

June  30,  1916 227, 941. 92 

June  30,  1917 i77i995-  27 

There  is  a  general  impression  that  money  appropriated  means 
money  spent.  Yet  here  is  a  total  of  $2,244,606.51  which  could 
have  been  expended  for  the  purposes  named,  but  was  not.  In 
business  circles  such  action  would  be  deemed  commendable  and 
would  win  confidence  of  fi^ancial  authorities  in  the  wisdom  of 
the  disbursing  organization.  The  reverse  is  true,  however,  in  the 
Government  under  the  existing  system.  The  inference  is  not 
drawn  from  such  facts  by  appropriating  committees  that  care  has 
been  used  in  expenditure  and  so  something  has  been  saved  for 
the  Government,  but  rather  that  the  estimates  were,  in  the  first 
mstance,  extravagant  and  blameworthy.  Ahnost  the  first  ques- 
tion asked  when  considering  estimates  is  what  the  unexpended 
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balance  was  the  previous  year,  and  it  is  argued  that  if  last  year  a 
considerable  balance  remained  less  is  needed  for  the  coming  year. 
The  very  economy  resulting  in  the  balance  saved  is  made  the 
l)asis  for  mulcting  a  service  on  its  necessary  expenditures  in  the 
iuture. 

This  is  here  pointed  out  as  one  of  the  faults,  minor  but  real,  of 
the  present  system  of  appropriating  funds  for  Government  piu^- 
poses  which  it  may  be  hoped  a  modem  budget  system  would 
remove.  When  the  writer  was  an  officer  of  the  City  of  New  York 
a  direct  incentive  to  saving  was  provided  by  the  city  charter 
which  peimitted  unexpended  balances  to  be  used  imder  the 
authority  of  the  board  of  estimate  for  other  work.  Under  such  a 
system  an  executive  natturally  saved  all  he  could  in  order  to  do 
as  much  work  as  possible  with  what  remained.  Under  the  pres- 
ent Government  system  the  temptation  is  direct  to  use  as  nearly 
as  possible  all  of  the  appropriation  lest  one  be  mulcted  in  the 
coming  year  and  have  insufficient  ftmds  for  necessary  work. 

Estimates  for  Fiscal  Tear  Ending  June  30,  1921. 

The  estimates  for  the  fiscal  year  1921  aggregate  $35,318,068.40, 
and  exceed  the  appropriations  for  the  fiscal  year  1920,  amoimting 
to  $29,052,955,  by  $6,265,113.40. 

The  estimates  include  an  item  for  the  Fourteenth  Decennial 
Census  amoimting  to  $6,215,000. 

The  estimate  is  submitted  in  this  form  in  view  of  the  fact 
that  it  is  impossible  to  apportion,  with  any  approach  to  accu- 
racy, the  cost  of  the  work  during  the  second  year  of  the  decennial 
census  period. 

As  the  legislative,  executive,  and  judicial  act,  approved  March 
I,  1 91 9,  carries  an  appropriation  of  $15,000,000  for  Fourteenth 
Census  work,  this  will  make  a  total  of  $21,215,000  required  for  the 
Fourteenth  Decennial  Census  period. 

The  total  amoimt  requested  in  last  year's  estimate  for  the 
Foiuteenth  Census  period  was  $20,500,000,  or  $715,000  less  than 
the  total  amoimt  now  estimated.  This  is  accounted  for  as 
follows: 

Since  the  original  estimate  was  prepared,  provision  for  an  addi- 
tional inquiry,  relating  to  encumbrances  on  homes,  was  inserted 
in  the  census  bill  by  the  Senate  and  was  enacted  into  law.  The 
inclusion  of  this  inquiry  will  add  approximately  $1 ,000,000  to  the 
cost  of  the  Fourteenth  Census.  An  additional  estimate  of  $50,000 
has  been  made  necessary  for  the  construction  of  a  fireproof  vault 
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installatioii  of  freight  elevators,  the  strengthening  of  floors,  etc., 
at  the  teinix)rary  war  building,  which  has  been  assigned  to  the 
bureau  for  the  use  of  the  Foiui:eenth  Census  force. 

The  original  estimate  of  $300,000  for  rent  of  buildings  in  the 
District  of  Columbia,  and  $35,000  for  fuel  contained  in  last  year's 
estimates,  have  been  eliminated  on  account  of  the  assignment  to 
this  bureau  of  the  temporary  war  building.  The  cost  of  heating 
that  building  will  be  paid  by  the  Office  of  the  Superintendent  of  the 
State,  War,  and  Navy  Building. 

These  changes  are  equivalent  to  a  net  increase  of  $715,000. 

The  estimates  submitted  by  the  Lighthouse  Service  show  an 
increase  over  appropriations  of  $9,329,338.40.  They  include  items 
of  public  works  approximating  $8,000,000,  of  which  items  amount- 
ing to  $1,500,000  have  been  heretofore  authorized  by  Congress. 
Fourteen  items  amoimting  to  $6,375,750  have  not  yet  been  author- 
ized, but  are  urgently  needed  for  the  Service. 

The  increase  for  the  Btu-eau  of  Foreign  and  Domestic  Commerce 
is  $747,910,  of  which  $117,410  is  for  salaries  for  additional  em- 
ployees in  Washington  to  enable  the  btueau  to  keep  abreast  of  the 
ever-increasing  work  and  $410,000  additional  is  needed  for  the 
field  service  in  this  country  and  abroad.  Sixty-nine  thousand 
dollars  is  required  for  the  development  of  trade  by  motion  picttu-es, 
and  $151 ,500  is  asked  for  post  allowances  for  men  in  foreign  service, 
for  transporting  their  families,  and  for  bringing  home  the  remains 
of  such  as  may  die  abroad.    » 

The  Steamboat-Inspection  Service  submits  estimates  increasing 
the  amotmt  appropriated  for  1920  by  $97,320,  as  the  Service  is 
being  called  on  continually  to  do  more  work  incident  to  the 
coimtry's  shipping  program. 

The  increase  for  the  Btu-eau  of  Navigation  is  $1 74,204  to  enable 
the  bureau  to  take  care  of  the  ever-increasing  shipping  problems 
which  by  law  are  imposed  on  this  bureau. 

The  war  added  many  new  investigations  to  the  Btu'eau  of 
Standards,  the  cost  of  which  during  the  war  was  borne  by  other 
departments  and  the  President's  fund,  and  approximately 
$2,000,000  additional  is  required  to  enable  the  biu-eau  to  piu^ue 
these  investigations,  which  will  result  in  great  benefit  to  the 
Government  and  general  public  in  peace  times. 

The  Biueau  of  Fisheries  asks  $637,880  additional,  and  the 
Coast  and  Geodetic  Survey  submits  estimates  which  exceed  the 
appropriations  for  1920  by  $2,000,000,  over  $1,000,000  of  which 
is  required  for  new  vessels. 
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Increases  of  salaries  for  employees  in  the  District  of  Columbia 
are  not  included  in  the  recommendations  of  this  Department 
because  the  matter  is  under  consideration  by  the  Joint  Com- 
mission, on  Reclassification  of  Salaries,  and  request  will  be  made 
in  the  Book  of  Estimates  that  appropriations  for  these  salaries  be 
adjusted  in  accordance  with  such  recommendations  of  the  com- 
mission as  receive  the  approval  of  the  Congress. 

This  Department  desires  that  such  recommendations  for  in- 
creased salaries  as  may  be  recommended  by  the  Joint  Commission 
on  Reclassification  of  Salaries  be  considered  in  connection  with 
the  estimates  of  this  Department. 

Comparison  op  ths  Itsms  op  Estimatbs  por  thb  Dbpartmbnt  op  Commsrcb 

SUBMITOSD  POR   THS   FiSCAL   YBAR    1921     WITH   THB   APPROPRIATIONS   AcTUAI«LY 
MaDB  by  THB  CONGRBSS  POR  THB  PlSCAI«  YBAR  1920. 


Estimates, 
Z9az. 


Appropria- 
tiofu,  i9ao. 


Increase. 


Decrease. 


ovnoi  oy  ibb  shcrstakv. 

Salaries 

Cotitingent  expenses 

Rent 

Total '. 

IiKlBTH017S9  S8MVKM* 

Salaries 

General  expenses 

Salaries  of  keepers 

6a]aries,  light  vessels 

Salaries,  Us^thouse  Serrice 

Retired  pay,  TJghthoiiiir  Service 

Public  works: 

Tenders  and  Uglit  vesseb 

Lighthouse  tenders  and  light  vessels 

Diamond  Shoal  Light  Vessel 

Hawaiian  Island  lighthouse  depot 

Fifth  lighthouse  district  depot 

Virgin  Islands,  aids  to  navigation 

Potomac  River,  aids  to  navigation ". 

Bighth  lighthouse  district  depot 

Charleston.  S.  C,  depot 

Seventh  lighthouse  district  depot 

Conneaut  Harbor,  Ohio,  aids  to  navigation. . . 

Ludington,  Midi.,  aids  to  navigation 

Tampa  Bay.  aids  to  navigation 

Delaware  Bay  Entrance,  aids  to  navigation. 

Newport,  R.  I.,  lighthouse  depot 

California  and  Nevada,  aids  to  navigation. . . . 

Depot  keepers'  dwellings 

Cape  Spencer,  Alaska,  Lighthouse  Service.. . . 

Galveston  Jetty.  Lighthouse  Service 

Fifth  lighthouse  district,  additional  buoys. . . 

SUten  Island,  N.  Y.,  Ughthonse  depot 


1^14,950.00 
60,000.00 
68,500.00 


$196,050.00 
50,000.00 
68,500.00 


$x8,90o.oo 
10,000.00 


343»4SOOO 


3i4»550.oo 


38, 900*  00 


79,668.40 

4,300,000.00 

1,330,000.00 

tf  zoo,  000. 00 

490,000.00 

85,000.00 

5, 000,  ooo»  00 

760,000*00 

450, 000. 00 

zao,ooo.oo 

350, 000. 00 

50,000.00 

95i  ooo.  00 

X3a»750.oo 

60,000.00 

350,000.00 

Z9,6oo.oo 

75,000.00 

Z7, 500.00 

X48, 500. 00 

8a,  300. 00 

44»7SO.oo 

z8, 000.00 

150,000.00 

6, 500. 00 

44,600.00 

65,000*00 


65,430.00 

3,500,000.00 

z,  300, 000. 00 

z,  400,  O0O>  00 

380,000.00 

45,000  00 


Z4,a38.40 
800,000.00 

30,000.00 
700,000.00 
zzo,ooo.oo 

40,000  00 

5, 000,  ooo.  00 

760,000.00 

450, 000. 00 

Z30,O0O.0O 

350,000.00 

50,000.00 
95,  ooo*  00 

Z3a,750.oo 
6o,ooo>oo 

350, 000. 00 
X9,6oo.oo 
75,000.00 
z  7, 500. 00 

148,500.00 
83,300.00 
44,750-00 
z8, 000. 00 

150,000.00 

6, 500. 00 

44,600.00 

65,000.00 
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Comparison  op  ths  Itzms  op  Estimates  for  the  Dbpartmknt  op  Commerce 
Submitted  for  the  Fiscal  Year  192  i  with  the  Appropriations  Actually 
Made  by  the  Congress  for  the  Fiscal  'Year  1920 — Continued. 


UGBTBOUSB  8SRVICS— oontintwd. 
PubHc  works— Continued. 

Detroit  lii^thouse  depot 

Execution  Rocks.  Ui^thouse  Service 

Point  Jiquero,  P.  R.,  Lighthouse  Service. . . . 

Manitowoc  Breakwater,  Lighthouse  Service. 

Chicago  Harbor,  lighthouse  Service 

lis^thouse  keepers'  dwellings 

TompkinsviUe  lighthouse  depot 

Third  lighthouse  district,  riprap 

Alaska,  aids  to  navigation 


Total. 


Net 


BUUIAU  OV  TBS  C8NSU8. 

Expenses,  Fourteenth  Decennial  Census. 


BUREAU  or  fORBlON  AND  DOMBSTIC  COXMBRCB. 

Salaries 

Promoting  ctwnmeroe 

Promoting  commerce.  South  and  Central  America . 

Pmmoring  oomrnerce.  Par  Bast 

i|^iiiiin^<'^a|  attach^ 

I>evek>pmcnt  d  trade,  motion  pictures 

Post  aUowanoes 

Transporting  remains. 

Transporting  families 


Total. 


STSAMBOA'MNSPBCTION  88RVICB. 

Salaries,  Office  of  Supervising  Inspector  General. 

Salaries.  Steamboat-Inspection  Service 

Clerk  hire 

Contingent  expenses 


Total. 


BUR8AU  Of  NAVIGATION. 


Salaries.  Bureau  of  Navigation 

Salaries,  Shipping  Service 

Oerk  hire.  Shipping  Service 

Contingent  expenses.  Shipping  Service 

Admeasurement  of  vessels 

Instruments  for  counting  passengers 

Enforcement  of  navigation  laws 

Pief  eiiting  overcrowding  of  poisf  oger  vessels. . 
Bttforoement  of  wireless  cammnnication  laws. . 

TWal 


Estimates. 
i9az. 


$50,000.00 


z6,374ti6S.40 


6,az5,ooo.oo 


337,9*0.00 
500,000.00 
150,000.00 
150,000.00 
300,  ooo.  00 

69,000.00 
100, 000. 00 

1,500.00 

$0,000*00 


1, 658, 430. 00 


94,  Z40. 00 

730,550.00 

148, 530. 00 
190, ooo. 00 


1,093,9x0.00 


45,130.00 

36,100.00 
85,800.00 
12,365.00 

950.00 

80, 149. 00 

18,  ooo*  00 

X99, 969. 00 


4x9, 149- 00 


Appropria- 
tions,  Z990. 


$10, 000. 00 
94,000.00 
9,000.00 
6,400.00 
50,000.00 
30,  ooo.  00 
x50,ooo.oo 
75, 000. 00 


7,044,830.00 


15, 000, 000. 00 


990,  5x0. 00 
335,000.00 
100,000.00 

xoo,ooo.oo 
165,000.00 


99, 940. 00 
697,950.00 
115,000.00 
160,000.00 


995,890.00 


Increase. 


$50, 000. 00 


9,683,73«-40 
354,400.00 


9,399,33«-40 


8, 785, 000. 00 


1x7,4x0.00 

175,000.00 
50,000.00 
50,000.00 

135,000.00 
69,000.00 

100,  ooo.  00 
X,  500. 00 

50,000.00 


747,9x0.00 


z,  300. 00 
39,600.00 

33,590.00 

30,000.00 


97,390.00 


39,730.00 

30,  zoo.  00 
50,  ooo.  00 

8,365.00 
3,500.00 

950.00 
43,000.00 
x8,ooo.oo 
45,000.00         84,309.00 


5,400.00 

6,  zoo.  00 

35,800.00 

4,000.00 

z,  500. 00 


37,Z49.oo 


937, 945' 00 


X  74, 904. 00 


Decrease. 


$10,000.00 
34,000.00 
9,000.00 
6,400.00 
50,  coo.  00 
30,  ooo*  00 

Z50, 000.00 

75,000.00 


354,400.00 
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Comparison  op  th9  Itbms  op  Estimates  por  th9  Dspartmbnt  op  Commerce 
Submitted  por  the  Fiscal  Year  1931  with  the  Appropriations  Actuau^y 
Made  by  the  Congress  por  the  Fiscal  Year  1930 — Continued. 


Estimates, 
Z9az. 


ApproiMia- 
tioiu,  1920. 


Increase. 


BURBAU  or  STANDARDS. 

Salaries 

Equipment 

Repairs  and  alterations 

General  expenses 

Improvement  and  care  of  groimds 

Testing  structural  materials 

Testing  madiines 

Investigation  of  fire-resisting  properties 

Investicaticm  of  public  utilities 

Investigation  of  railway  materials 

Testing  miscellaneous  materials 

Radio-communication  researdi 

Color  standardization 

lavestiiEation  of  day  products 

Physical  constants , 

Standardization  and  testing  of  mechanical  ap- 
pliances  , 

Investigation  of  optical  glass 

Standard  materials 

Investigation  of  textiles , 

Sugar  standardization 

Gauge  standardization , 

Mine  scales  investigation 

Metallurgical  research 

Industrial  pynwnetry 

Sound  investigation 

Industrial  research .".... 

Indtistrial  safety  standards 

Standardization  of  instruments,  machinery,  and 
equipment 

Investigation  of  electrodeposition  of  metals 

Investigation  of  diemical  reagents 

Wdghts  and  measures  cooperation 

Gas-measuring  instruments  investigation 

Electrical  investigations 

Motor  combustion  and  lubrication  standards 

Construction  work 

Standardization  and  investigation  of  internal- 
combustion  engines 

I«ow-temperature  research  and  standardization . . . 

Aeronautic  instrument  investigation 

Testing  large  scales 

Testing  car  depot 

Building  for  power  plant 

Alteration  of  north  laboratory 

Moving  and  installation 

Additional  land 


Total. 
Decrease.... 


Net  increase.. 


$67x,440.oo 

150,000.00 
35,000.00 

zoo,ooo<oo 
as,  ooo-  00 

350,000.00 
55,000.00 
65, 000. 00 

300,000.00 
35,  ooo.  00 
50, 000. 00 
75,000.00 
15,000.00 
50, 000. 00 
35,  ooo*  00 

40,  ooo.  00 
75,000-00 
Z5,ooo.oo 
75, 000. 00 
30, 000. 00 
60,000.00 

35,000>00 

75,000.00 
zo,  000. 00 

3O,O00>O0 

350, 000. 00 
50,  ooo*  00 

75,000.00 
30,000.00 
Z5,ooo<oo 
35,000.00 
zo,  ooo.  00 
50,  ooo.  00 
50,  ooo*  00 
zo,  000. 00 

zso,ooo.oo 

30,000.00 

35,000.00 
60,000.00 

50, 000. 00 

50,  ooo.  00 

60,000.  00 


3,a46*440'00 


$486,760.00 
zoo,  000. 00 

8,000.00 

60,000.00 
7, 500. 00 

Z35,000.00 

30, 000. 00 
35,000.00 
85, 000. 00 
Z5,ooo.oo 
30,000.00 
30, 000. 00 
zo,  ooo.  00 
30, 000. 00 
5,000.00 

Z5,ooo.oo 
30,000.00 

5,000.00 
Z5, 000. 00 
30, 000. 00 
40, ooo*  00 
Z5,ooo.oo 
35,000.00 
zo,ooo.  00 

5,000.00 
50, 000. 00 


zoo,  000. 00 


Xi397#a6o.oo 


$184,680.00 
50,000.00 
37>ooo.oo 
40, 000. 00 
Z7, 500. 00 

Z35,000.00 

35,000.00 
40,000.00 
zz 5, 000. 00 
zo, 000. 00 
20IOOO.OO 
45, 000. 00 
5,000.00 
30, 000. 00 
30,  ooo-  00 

35, 000. 00 
55,000.00 
zo,  000. 00 

60,  000.00 

zo,  000. 00 
30,000.00 
x6, 000. 00 
50, 000. 00 


Z5,ooo.oo 
300,000.00 
50, 000. 00 

75,000.00 

30,000.00 

Z5,ooo.oo 
35,000.00 
zo,  000. 00 
50, 000. 00 
50, 000. 00 
zo,  000. 00 

Z5o,ooo.oo 
30,000.00 
35, 000. 00 

30,  000.  00 

50,000.00 
so,  000. 00 
60,  ooo.  00 


x*949*>^'00 
ZOO}  000. 00 


i,849,z8o.oo 


fzOO,  030. 00 
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COMPASISON  Ol^  THB  ITZMS  OP  ESTIMATBS  FOR  THQ  DSPARTMSNT  OP  COMMSRCB 
SUBBflTTBD  POR  THB  PiSCAL  YSAR  1921  WITH  THE  APPROPRIATIONS  ACTUALLY 
MaDB  by  THB  CONORBSS  POR  THB  PiSCAL  Ybar  i92o-~CQntinued . 


Bstimates, 


Approi>ria- 
tions.  X9ao. 


Increase.       Decrease. 


BUS8AU  or  yiSHBRIBS. 


Sikries,  Bureau  of  Fineries 

Sdaries,  field  senrice 

Ifisrrllaneotis  expenses 

Auxiliary  station.  Mississippi  River 

Pish  hatdieries: 

Duluth 

New  Hami>shire 

NorthviUc  Midi 

Rhode  Island 

St.  Johnsbury,  Vt 

San  Marcus,  Tex 

Saratoga.  Wyo 

Woods  Hole,  Mass 

WytheviUe,  Va 

CapeVmcent.N.Y 

Marine  Biological  SUtion.  Key  West,  Pla 

Fur-seal  islands,  Alaska 

Development  and  improvement  of  herring  fish- 


$i46,46o<oo 

478,6x0.00 

864,000.00 

30,000.00 

15,000.00 

3O|O0O.  CO 
50,000.00 
40,000.00 

xo,ooo.oo 
7,500.00 

XO,  O0O«  00 

x5,ooo.oo 

XO,  OOO.  00 


$ZZ9,94O.0O 

347*a5O00 
7x9,000.00 


5,000.00 
8,  ooo.oo 


Btological  station.  Pairport,  Iowa, 
r  lighter  for  Pribilof  Islands. . 


Total. 
Decrease.... 


Net  increase. . 


COAST  AND  OBODBTIC  SURVBT. 


Party  expenses. ............ 

Repairs  of  vesseb 

Pay,  etc..  officers  and  men. 

Sahries 

General  expenses 

Piling  cases 

Gkyhf^t 

Mew  vessels 

i  laundies 


Total.. 
Decrease.... 


Net  increase. . 


Printing  and  binding 

KSCAPnXTLATION. 


Office  of  the  Secretary 

Lighthouse  Service 

Bureau  of  the  Census 

Bureau  of  Foreign  and  Domestic  Commerce. 

dteamboat-Iiupection  Service 

Bureau  of  Navigation 


xxo,ooo.oo 

30,000.00 


XO,  000*  00 

7,500.00 


x,85X,57o.oo 


X,  3x3,690. 00 


777i3SX.oo 

83, 500.  CO 

876, ooo.  00 

747,010.00 

95,000.00 

xo,ooo.oo 

X,  500. 00 

x,o8o,ooo.oo 

68,000.00 


494i6oo.oo 
56, 000. 00 
460. 000. 00 
533,680.00 
X04, 000. 00 


3»737»a3X.oo 


X, 638, 380. 00 


386, 430. CO 


300y  OOO.  00 


343.450.00 
i6>374>x68.40 
6, 3x5,000.00 
X,  658, 430. 00 
x,  093, 3X0. 00 

4Xa,X49-oo 


314,550.00 
7, 044, 830. 00 
15,000,000.00 
910,510.00 
995)890.00 
a37»94S-oo 


$33,530.00  I 
X3X,36o.oo,' 
X45,ooo.oo  I 
30,  ooo.  00 

xx,ooo.oo 
so,  ooo.  00 
50,000.00 
40,000.00 
xo,ooo.oo 

7,500.00 

10,000.00 

15,000.00 
5,000.00 


xxo,ooo.oo 
30,000.00 


663, 380. 00 
35, 500. 00 


637,880.00 


383,63X.OO 

36, 500. 00 
416,000.00 
sa3,330-oo 


XO,  000.00 

X,  500. 00 

X,  080, 000. 00 

68,000.00 


9fX07,95J-oo 
9,000.00 


2i  098, 951- 00 


86, 430. 00 


38, 900. 00 

91683,738.40 


747i9XO.co 
97,330.00 
X74iao4.oo 


$8,000.00 


xo,ooo.oo 
7»50o.oo 


9f  ooO'OO 


354,400.00 
8,785,000.00 
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Comparison  of  ths  Itbms  of  Estimates  for  thb  Dspartmsnt  of  CoM»fBRce 
Submitted  for  thb  Fiscal  Y«ar  1921  with  thb  Appropriations  Actuali^y^ 
Madb  BY  THB  Congress  for  the  Fiscai,  Year  ipao—Continued. 


• 

Bstimates. 

Appropria- 
tions, z9ao. 

Increase. 

Decrease. 

Bnr<^ii  of  Standards 

l3,S46,440.oo 

X.  851, 570- 00 

3f737»a3i.oo 

386,430.00 

$1,397,260.00 

z,ax3,690.oo 

1,638,380.00 

300,000.00 

$1,949,180.00 
663,380.00 

2.I07r95Z-00 

86,430-00 

$100,000.00- 

Bureau  of  Fisheries 

25.500.00- 

Coast  and  Geodetic  Survey. . . 

9,000.00 

PHnting  and  binding 

Grand  total 

35.318,068.40 

29. 052,955- 00 

15.539.013-40 
9,273.900.00 

9.273,900.00- 

Decrease 

Net  increase 

6,365.1x3-40 

Personnel. 

The  accompanying  table  shows,  by  bureaus,  the  number  of 
permanent  positions  in  the  Department  on  July  i,  191 9,  and  the 
increase  or  decrease  in  each  bureau  as  compared  with  July  i ,  191 8. 
The  figin-es  do  not  include  temporary  appointments,  nor  do  they 
include  the  following  appointments  or  employments  not  made  by 
the  head  of  the  Department:  Persons  engaged  in  rodding,  chain- 
ing, recording,  heliotroping,  etc.,  in  field  parties  of  the  Coast  and 
Geodetic  Survey;  temporary  employments  in  field  operations  of 
the  Bureau  of  Fisheries;  mechanics,  skilled  tradesmen,  and  laborers 
employed  in  field  construction  work  in  the  Lighthouse  Service. 
Enlisted  men  on  vessels  of  the  Coast  Survey  in  the  Philippine 
Islands  and  officers  and  men  of  the  Navy  Department  employed 
on  vessels  of  the  Biu^eau  of  Fisheries  are  also  excluded.  The  total 
of  these  excluded  miscellaneous  employments  and  enlistments  is 
approximately  5,000,  as  compared  with  4,444  for  the  fiscal  year 
1918.  At  the  close  of  the  fiscal  year  1919  there  were  1,262  em- 
ployees in  the  service  of  the  Department  serving  imder  temporary 
appointment  or  emplo5ntnent. 

The  total  number  of  permanent  positions  referred  to  in  the 
accompanying  table,  together  with  the  employments  and  enlist- 
ments just  mentioned,  on  July  i,  1919,  was  approximately  12,340^ 
as  compared  with  11,051  on  July  i,  191 8. 
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Bureau. 


SUtu- 
tory. 


Nonstatu- 
tory. 


ToUl. 


In 
District 
of  Co- 
lumbia. 


Outside 

District 

olCo- 

lumbia. 


Increase 
(+)or 
decrease 


Office  of  the  Secretary 

Bureau  of  the  Census 

Bureau  of  ForeisnandDomestic  Commerce 

Bureau  of  Standards 

Bureau  of  Fisheries 

Bureau  of  Lighthouses 

Coast  and  Geodetic  Survey 

Bureau  of  Navigation 

Steamboat-In^>ection  Service 

Total 


i«3 
636 
xsa 

3«i 
4*4 
S6 
336 
*45 
3" 


7" 

X53 

61s 

4 

5»76a 

606 

159 

97 


183 
1,348 
305 
996 
4a8 

943 
204 
408 


183 

«69S 

•174 

90a 

83 

43 

"369 

45 

14 


653 
13  X 
94 
346 
5»775 
573 
XS9 
394 


5 

-  49 
85 

-65 
• 

-  f 

-  S9 
6x 


a»S«4 


8,108 


10, 63a 


a,  507 


8»i35 


413 


•  Employees  engaged  in  -work  in  the  field  for  a  part  of  eacii  year,  with  headquarters  in  Washington,  are 
treated  as  within  the  District  of  Columbia. 

>  Includes  the  following  positions,  appointinent  to  whidi  is  not  made  by  the  head  of  the  Department: 
415  mechanics,  skilled  tradesmen,  and  laborers  employed  in  field  constructioo  work  in  the  TJghthotiie 
Service  and  work  of  a  similar  character  at  the  general  lighthouse  depot  at  TompkinsviOe,  N.  Y.;  1,513 
laborers  in  charge  of  post  lights;  and  1,343  members  of  crews  of  vessels. 

•Indudes  emptoyees  00  vessels  retnmsferred  from  the  jurisdiction  of  the  Navy  Department.  Compare 
able  statistics  in  last  year's  report  showed  a  loss  of  350  for  this  Bureau. 

'  Includes  *  stenographers  and  ty  pewriters  authorized  by  law.  for  not  exceeding  6  months  during  the  year 

The  following  table  gives  a  summary  of  changes  in  the  personnel 
of  the  Department  for  the  fiscal  year  ended  Jtme  30,  19 19: 


Bureau. 


Appointments.^ 


Permanent. 


Com- 
peti- 
tive. 


Ex- 
cept- 
ed. 


Un- 
classi- 
fied. 


Total. 


Tempo- 
rary. 


Grand 
total. 


ProdBio- 


Redue- 


Office  of  the  Secretary , 

Bureau  of  the  Census 

Bureau  of  Pordgn  and  Domestic 

Commerce. 

Bureau  of  Standards 

Bureau  of  Fisheries 

Bureau  of  Lighthouses 

Coast  and  Geodetic  Survey 

Bureau  of  Navigation 

Steamboat>Inspection  Service 

Total 


90 

178 


554 

94 
44X 
60 
44 
X59 


488 


Z04 
666 

167 
595 
114 
456 
76 
70 
X59 


x86 

473 

148 

Xi3X4 

1x8 

483 

aa7 

67 

80 


ago 

ifX39 

315 

If909 
a3a 

938 
303 
X37 
a39 


76 
4x0 

X59 
774 
46 
a»»39 
98 
45 
300 


X 

»S 
3 

»79 
14 


1,708 


145 


•54 


3»09S 


'SfSOi 


4,X47 


o  Includes  appofaitmcnts  of  the  following  characters:  Presidential,  by  selection  from  civil-service  certifi- 
cates, under  Executive  order,  to  excepted  positions,  by  reinstatement  and  by  reason  of  transfer  witliin 
the  Depaitnent  or  from  other  departments  or  independent  establishments. 

*  ICainly  voluntary  reductions  accepted  by  employees  to  secure  more  desirable  conditions  of  living. 

« Indndca  a  large  number  of  appointments  by  reason  of  increase  of  compensation. 
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Bttxcan. 


Competi- 
tive. 


Sepantion8.o 


From  penxunent  positions. 


Ex- 
cepted. 


Undu- 
sified. 


Total. 


Prom 
tempo- 
raiy  po- 
sitions. 


Grand 
toUl. 


Miscel- 


Office  of  the  Secretary 

Bureau  of  the  Census 

Bureau  ol  Foreign  and  Domestic  Com- 
merce  

Bureau  of  Standards 

Bureau  of  Fisheries 

Bureau  of  Lighthouses 

Coast  and  Geodetic  Survey 

Bureau  of  Navigation 

Steamboat-Inspection  Service 

Total 


83 
las 

70 
37a 

59 
413 

55 

41 

41 


870 


87 

995 

89 
378 
6z 
4x7 
58 
45 
4Z 


XI9 

34 

58 
I,  "7 
57 
a38 
89 
36 
X3 


Z99 

Z,039 

147 
if  50s 
Z18 
655 
X47 
81 
54 


45 


8» 

S 

7« 

58 

»7 


1, 258 


3* 


881 


a,  171 


1,764 


3*935 


396 


a  Includes  separations  by  reason  ol  resignations,  discontinuances,  removals,  deaths,  transfeis  within  tb* 
Department,  and  ttansfeis  from  the  Department  to  other  departments  or  independent  establtshmenta.. 

>  Includes  reappointments  by  reason  of  change  of  station,  name,  designatinti,  extensions  of  tyinpowiy 
appointments,  changes  from  temporary  to  pennancnt  status,  etc. 

In  spite  of  the  unusual  number  of  losses  of  employees  during 
the  last  fiscal  year  and  the  difl&culty  of  securing  qualified  ap- 
pointees, the  Department  has  maintained  its  policy  of  filling 
upper-grade  vacancies  by  promoting  employees  whenever  possible 
and  discoturaging  the  filling  of  such  vacancies  by  making  appoint- 
ments from  outside  its  service.  This  policy  is  well  established 
and  is  appreciated  by  the  employees,  who  thereby  have  an  incen- 
tive to  prepare  themselves  for  more  responsible  duties,  thus 
acquiring  a  more  general  knowledge  of  the  Department's  activities 
and  increasing  their  value  to  it.  It  also  has  a  tendency  to  mini- 
mize the  desire  to  seek  better-paid  opportimities  elsewhere,  which 
has  become  abnormally  evident  and  causes  much  derangement  of 
governmental  work. 

Among  certain  classes  of  the  Department's  employees  where 
outside  competition  was  keen,  the  Department,  in  order  to  main- 
tain efficient  service,  has  been  compelled  from  time  to  time  to 
increase  the  salaries  paid.  In  no  other  manner  was  it  possible  to 
retain  a  sufficient  force  among  such  classes  as  mechanics,  crews, 
and  officers  of  vessels,  etc. 

The  following  table  shows  a  net  decrease  in  the  average  amount 
of  leave  utilized  by  employees  during  the  last  year,  in  spite  of  a 
considerable  increase  in  the  amount  of  sick  leave  used,  resulting 
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from  the  epidemic  of  Spanish  influenza  prevalent  in  the  latter 
part  of  1918: 

TOTAI,  AND  AVSRAGB  AMOUNT  OF  ANNUAL  AND  SiCK   LBAVK,  BY  BURBAUS,  STATBD 
SBPARATBLY  and  ToGBTHBR,  TaKBN  by  EmPLOYBBS  09  THB  D^ARTMBNT  IN  THB 

District  op  Colubcbia,  Arranobd  Accordino  to  Sbx,  During  thb  Caibndar 
Ybar  1918,  and  Avbragb  Lbavb  por  191 7. 

male. 


Boicttn. 

tSS 

Annual  kave.a 

Sick  leave. 

Total. 

Avei^ 

Days. 

Aveiw 
age. 

Days. 

Aver- 
age. 

Days. 

Aver- 
age. 

age, 
X9X7. 

Office  ol  the  Sccrettty 

67 
•«S 

74 
398 

4X 
SI 

ts8 
16 
5 

Xi7" 
8,030 

X,979 

S»Mo 

X1O47 

597 

3,S7« 

3«6 

13a 

as.  54 

««.37 

•«.74 
X4-77 
as- 54 
««.43 

•7.9$ 
a4-i3 
t6.40 

5X4 

a,a84 

7S5 
a,  096 
a47 
asz 
x»a30 
64 
50 

7.67 
8.07 

X0.6Z 
$.a7 
6.0a 

10.5a 

9.61 
4.00 
10.00 

10,314 

a,7«4 

7»976 

X,»94 

818 

4,808 

4SO 

i8a 

33.  ax 

36-45 

37-35 
9aQ4 
31.56 
38.95 
37.56 
as.  13 
36.40 

a8.5S 

34.83 

35.  X7 
84*59 
30.7a 
33.78 
3a.  a4 
3a.  17 
•9.00 

Bnreui  of  the  Cfostis. 

Bureau  of  Foreicn  and  Domea- 
tic  Comineroc 

Bnreatt  of  Standards 

Bureau  of  Piifherics 

Bmean  of  lighthoiiMt 

Coast  and  Geodetic  Survey. .. . 
Bureau  of  Navisation 

Stounboat-Inspcctian  Service. 

Total  and  average 

X»033 

93*  SAO 

aa.s9 

7»49X 

7.25 

30,831 

a9.8s 

30^70 

PBMALB. 


Office  of  the  Secretary 

Bureau  of  the  Census 

Bureau  of  Foreign  and  Dcsnes- 

tic  CoBunerce 

Bureau  of  Standards 

Bureau  of  Fisheries 

Bureau  of  Lighthouses 

Coast  and  Geodetic  Survey. .. . 

Bureau  of  Navigation 

Steamboat-Inspection  Service. 


Total  and  average. . 


43 
t45 

a6 
a6 
aa 

4 

so 

7 

4 


1,186 
7,345 

744 
48a 

640 
118 
573 
aio 


xx,4x8 


a7.58 
89-98 

98.6a 
18.54 
aao9 
89-50 
•8.65 
30.00 
3a  00 


88.76 


47a 
3»ai7 


»55 

68 
856 
8a 
36 


10.98 
13.13 

16.50 

7.69 

11.50 

17.00 

18.  80 
11.71 
9.00 


18.  63 


x,6s8 
xo,s6a 

x,X73 
68a 
893 
186 
889 

898 

XS6 


i6,43X 


38.56 
43.11 

45.  xa 

86.83 

40-59 
46.50 
4X.45 
41. 7X 
39.00" 


4X.39 


35.89 

4x85 

37.6a 
59-00 

4X.S7 
S3- 50 

48.89 

48.83 


4X.08 


TOTAL. 


Office  of  the  Secretary. 

Bureau  of  the  Census 

Bureau  of  Foreign  and  Domes- 

Bureau  of  Standards 

Borcau  of  Fisheries 

Bureau  of  li^thouses 

Coast  and  Geodetic  Survey. .. . 

Bureau  of  Navigatkn 

Steamboatrlnspection  S«Tvice. 


Total  and  average. . 


xio 
Sa8 


63 
*5 

X48 
t3 

9 


X,430 


a,  897 
X5,375 

a»7a3 

6,36a 

x,677 

7x5 

4iX5X 

596 

85a 


34,758 


86.34 
89.  xa 

87.83 

15.00 
86.77 
88.60 
88.05 
85-9' 
88.00 


84.30 


986 
5,501 

1,814 

8,896 

500 

a89 

X,486 

146 

86 


18,504 


8.96 
10.48 

18.14 

5.41 
7.94 
11.56 
10.04 
6.35 
9.56 


8.74 


3,88s 
80,876 

3,937 
8,658 
8,187 
1,004 
5,^7 
74a 
338 


47.a63 


35.30 
39-54 

39-37 
ao.4a 
34- 7X 
40.16 
38.09 
32.36 
37-56 


33-05 


jo.8t 
37-97 

35.50 
84.85 
33- 67 
35-30 
33. 17 
33- 56 
39.00 


33-30 


o  la  the  count  of  the  axmual  leave,  all  periods  of  one-half  day  and  over  were  counted  as  full  days;  periods 
of  leM  than  one>half  day  -were  omitted. 

>  Only  those  employees  were  indnded  who  ifc  oonildcred  as  behig  entitled  to  the  full  yearly  allowance 
of  both  annual  and  sick  leave. 
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SuperanBuation  and  Retirement. 

The  annual  reports  of  this  Department  during  the  past  six 
years  have  presented  the  subject  of  retirement  of  superannuated 
and  disabled  Government  employees.  Hence  it  may  hardly  be 
necessary  to  add  further  expression  of  my  views;  yet  I  regard  the 
subject  as  of  such  importance  that  I  must  not  leave  undone 
an5rthing  within  my  power  to  advance  it.  I  look  at  it  from  the 
standpoint  of  common  justice,  on  the  one  hand,  and  from  that  of 
efficient  service,  on  the  other  hand.  Large  private  concerns 
recognize  that  a  lifetime  spent  in  their  service  carries  with  it  an 
obligation  of  honor  toward  the  employee  who*  has  thus  served 
faithfully  when  years  make  him  incapable  of  further  effective 
work.  The  business  house  that  would  turn  out  an  aged  employee, 
saying  to  him  in  substance  '*Now  look  out  for  yoiu^elf '*  after  a 
long  and  good  record  would  be  damned  by  the  common  opinion 
of  the  business  world,  and  deservedly  so.  The  only  conceivable 
excuse  that  could  be  made  would  be  that  the  employer  had  paid 
during  the  long  service  a  sufficient  salary  over  and  above  all  the 
exigencies  of  life  to  have  enabled  the  employee  to  provide  himself 
for  his  own  old  age.  No  one  will  charge  the  Government  with 
doing  that.  Failure  to  be  as  just  in  these  matters  as  private 
concerns  are,  injures  the  Government  either  by  causing  the 
ambitious  to  seek  better  opportunities  elsewhere  or  by  relaxing 
the  efforts  of  its  employees  generally  through  the  unconscious 
drag  that  comes  from  hopeless  service.  The  result  of  the  present 
condition  is  seen  in  the  siu^val  of  many  old  people  in  the  Govern- 
ment work  who  struggle  on  because  they  needs  must,  when  they 
should  have  ceased  from  their  labors.  Enactments  requiring  these 
aged  workers  to  be  discharged  are  substantially  repealed  by  the 
higher  law  of  humanity.  They  are  demoted  and  maintained  at 
reduced  pay,  thus  creating  what  is  in  substance  a  pension  with- 
out retirement,  without  the  dignity  of  a  recognition  by  the  Gov- 
ernment of  their  worth,  and  maintaining  the  inefficiency  which 
everyone  seeks  to  remove. 

I  am  not  especially  concerned  as  to  the  details  of  any  measiu-e 
that  may  ameliorate  this  evil.  Dming  the  present  Congress  many 
bills  have  been  introduced  for  this  purpose,  one,  the  Lehlbach- 
Sterling  bill,  has  passed  the  House  of  Representatives  and  has 
been  introduced  into  the  Senate.  It  may,  perhaps,  be  susceptible 
of  improvement,  but  it  is  a  recognition  of  a  claim  and  an  attempt 
to  remove  an  incubus  on  the  wheels  of  governmental  business. 
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It  is  to  be  hoped  that  the  bill  may  shortly  become  law,  and  thus 
at  once  justly  provide  for  those  who  have  served  many  years, 
open  the  door  to  more  rapid  promotion  and  to  larger  opportuni- 
ties for  yoimger  and  more  active  employees,  and  make  the  Govern- 
ment work  more  eflScient  not  only  through  the  removal  of  ineflfec- 
tives,  but  by  the  imconscious  but  very  real  self-discipline  that 
comes  in  response  to  wise  and  far-seeing  treatment  of  the  employee. 
I  firmly  believe  that  after  a  year  of  experience  with  any  sound 
retirement  system  no  voices  will  be  lifted  against  it. 

Salaries. 

The  Department  has  followed  its  usual  practice  of  filling  vacan- 
cies by  promoting  the  clerks  in  the  service  instead  of  filling  the 
higher-salaried  positions  with  appointees  from  the  civil-service 
registers  without  experience  in  Government  work.  It  has  been 
shown  by  experience  to  be  a  wise  course,  for  it  gives  to  every 
clerical  employee  assurance  that  faithful  attendance  to  duty  will 
bring  about  promotion  in  due  time.  It  has  developed,  however, 
that  many  of  the  $900  positions  can  not  be  filled  permanently,  as 
that  entrance  salary,  even  including  the  bonus  of  $240  allowed 
dining  the  present  year,  possesses  no  attraction  as  compared  with 
the  compensation  offered  by  private  employers.  Competent 
clerks  could  be  secured  before  the  war  at  an  entrance  salary  of 
$900.  They  can  not  be  had  now.  The  positions  that  are  thus 
vacant  are  needed  for  the  work  of  the  Government.  The  inability 
to  fill  them  reduces  the  force,  already  insufficient,  and  imposes  an 
undue  strain  upon  employees  in  the  higher  grades  whose  duties 
are  already  heavy. 

The  present  $900  entrance  salary  for  clerks  should  be  abolished. 
Even  with  the  bonus  it  is  not  sufficient  to  secure  experienced 
clerks,  notably  stenogiaphers  and  t3rpewriters,  who  can  readily 
obtain  from  $1,200  to  $1,500  per  annum  elsewhere.  There  is  a 
chronic  dearth  of  this  class  of  eligibles  on  the  registers  of  the 
Civil  Service  Commission.  The  entrance  compensation  for  clerks 
should  be  at  least  $1,200  per  annum,  which  is  not  more  than  is 
paid  in  many  places  for  common  labor. 

The  Nolan  minimum  compensation  bill  now  before  Congress  is 
an  attempt  to  minimize  the  hardship  involved  in  the  combination 
of  low  salary  and  high  cost  of  living  in  cases  where  it  bears  most 
heavijy.  It  i?,  however,  but  a  partial  solution  of  the  problem. 
It  is  hoped  that  systematic  and  adequate  relief  in  this  respect 
will  be  accomplished  through  the  work  of  the  congressional  Joint 
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Commission  on  Reclassification  of  Salaries  established  under  the 
act  of  March  i,  1919. 

The  Department  has  cooperated  actively  with  the  Joint  Com- 
mission on  Reclassification  of  Salaries  and  hopes  that  the  studies 
of  that  commission  will  restdt  in  an  improvement  of  existing  con- 
ditions. ;J|The  plain  fact  is  that  many  of  the  Government  workers 
are  to-day  unable  to  live,  even  with  the  severest  economy,  upon 
the  pay  which  they  receive.  They  are  forced  to  run  into  debt, 
are  obliged  to  seek  separate  means  of  adding  to  their  income,  or 
are  forced  to  withdraw  from  the  service  because  other  employers 
are  more  appreciative  than  the  Government  of  existing  conditions. 

The  legislative,  executive,  and  judicial  appropriation  act  ap- 
proved March  i,  191 9,  provides  $240  per  annum  increase  of 
compensation  for  the  fiscal  year  1920,  in  lieu  of  the  $120  bonus 
allowed  during  the  past  fiscal  year,  in  recognition  of  the  necessity 
under  present  living  conditions  for  upward  revision  of  salaries. 
This  but  partially  meets  current  necessities.  The  temporary 
increase  is  not  comparable  with  the  increase  in  the  cost  of  living. 

If,  to  the  high  prices  of  all  necessary  articles  required  for  living, 
there  be  added  the  demands  for  subscriptions  to  Government 
loans,  to  the  Red  Cross,  calls  for  the  purchase  of  War  Savings 
Stamps,  and  other  outlays  which,  however  fine,  useful,  or  even 
thrifty,  still  call  for  payment  from  a  fixed  sum  of  amoimts  which 
are  large  in  proportion  thereto — ^if,  let  it  be  repeated,  these  de- 
mands are  aggregated  and  against  them  is  weighed  the  fact  that 
during  one  fiscal  year  a  bonus  of  but  $120  was  added  and  in  a 
second  year  a  bonus  of  $240,  it  must  be  evident  not  only  that 
these  bonuses  are  hopelessly  inadequate  to  meet  the  situation, 
but  that  the  net  result  of  the  pressture  upon  many  faithful  and 
hard-working  people  has  been  really  tragic.  It  is  astonishing 
how  generous  the  working  force  of  this  Department  has  been  in 
matters  of  public  helpfulness  (see  detailed  description  on  p.  68) 
when  the  conditions  of  life  have  been  so  hard. 

There  have,  furthermore,  been  cases  where  real  injustice  has 
been  done.  In  the  Lighthouse  Service  the  salaries  of  keepers 
have  been  raised  by  the  act  of  Congress  approved  June  20,  191 8. 
In  the  same  Service  the  wages  of  seamen  and  ofl&cers  on  board 
vessels  have  also  been  raised,  following  the  ofl&dal  action  of  the 
Navy  Department  and  the  Shipping  Board.  This,  however,  has 
left  the  field  supervising  and  clerical  force  where  they  were  before 
the  war,  save  for  the  bonus.  The  restilt  has  been  an  actual  dis- 
crimination against  a  portion  of  a  service  quite  as  worthy  as  those 
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who  have  been  more  favored.  Yet  the  requests  made  of  Con- 
gress for  funds  sufficient  to  remove  this  act  of  real  injustice  have 
been  refused.  Under  date  of  August  14, 1919,  the  superintendent 
of  the  eighteenth  lighthouse  district  (San  Francisco,  Calif.)  wrote 
the  Commissioner  of  Lighthouses  as  follows: 

The  base  pay  of  $960  per  annum  with  a  bonus  of  $240  per  annum  is  practically  the 
lowest  paid  by  any  Government  service  in  this  city,  and  only  the  poorer  class  of 
eligibles  will  accept  an  appointment  in  this  district.  It  is  feared  that  with  this  low 
base  pay  a  class  ci  clerks  far  below  the  average  in  efficiency  will  enter  the  Lighthouse 
Service  and  in  the  course  of  time  prove  a  very  serious  handicap  to  the  handling  of 
the  district  work. 

Indeed  the  funds  allotted  for  the  Lighthouse  Service  in  all  re- 
spects, whether  as  to  keepers'  salaries,  the  wages  of  seamen  and 
officers  on  vessels,  or  the  wages  of  its  field  supervising  and  clerical 
force,  are  far  from  sufficient  to  carry  that  Service  through  the 
fiscal  year,  and  a  very  considerable  sum  will  be  necessary  unless 
the  work  of  that  Service  is  to  be  actually  shut  off  in  large  part 
before  the  year  closes. 

During  the  last  two  years  the  Bureau  of  Standards  has  lost 
nearly  or  quite  50  per  cent  of  its  technical  staff.  This  applies  to 
all  grades  of  trained  scientific  and  technical  men,  but  is  especially 
true  of  the  leaders  in  specific  lines.  The  salaries  of  these  men  in 
the  laboratories  of  the  industries  or  in  consultation  work  are 
usually  double  those  which  the  Bureau  of  Standards  is  permitted 
to  pay.  To  make  this  entirely  clear  a  table  is  given  below  in  which 
the  names  are  represented  by  letters,  stating  actual  cases  of  ex- 
perts who  have  left  the  service  for  other  salaries  and  giving  the 
salaries  paid  elsewhere: 


Nome. 

Title  at  Bureau. 

Bureau 
salary. 

Salary 
ouUide. 

TiUe  outside. 

A 

Chief  of  paper  section 

la,  700 

$7>aoo 

control  of  the  largest  paper  concern 

in  the  country. 

B 

Senior  associate  physidst  in 
metallurgical  division. 

3,300 

5,000 

Research  metaUurgist  in  large  metal 
corporation. 

c 

3,300 

4,500  and 

Electrical  engineer. 

promise. 

D 

Chief  of  textile  section 

a,  500 

About 

Consulting  textile  expert. 

double. 

E 

AModate  physicist,  hi  charge 

a,  500 

Nearly 

Head  of  research  utilization  and  new 

p«4>er  laboratory. 

double. 

developments^  in  a  large  paper  con- 
cern operating  za  mills. 

P 

Chief.  magneUc  laboratory. . . . 

a,soo 

Two  or 

three  times 

more.a 

G  

Gas  engineer 

a,sao 

5>30o 

a  Refused  outside  offer  of  $7, 500. 


Digitized  by  VjOOQIC 


52 


REPORT  OP  THE  SECRETARY  OF  CX)MMERCE. 


The  following  table  gives  cases  in  which  private  firms  have 
offered  the  technical  experts  of  the  Biu-eau  of  Standards  higher 
salaries  than  those  they  are  receiving.  In  some  of  these  cases  the 
experts  were  asked  by  outside  employers  to  name  their  own  price, 
yet  they  have  remained  at  the  Bureau  of  Standards  at  a  personal 
sacrifice,  which  it  is  wholly  unfair  as  well  as  imwise  to  ask  them 
longer  to  continue. 


Name. 

TiUe  at  Bureau. 

Bureau 
salary. 

Salary 
outside. 

Title  outside. 

H 

I 

J 

Chief,  division  of  ceramics  and 

optical  glass. 
Physicist   and   chief   of   the 

metallurgical  division. 

«4.8oo 
4>ooo 

3«500 

a,  700 
3.000 

$zo,ooo 
7»5oo 

S»ooo 
4,000 

•5.000 

Ceramics  diicf. 

Scientific   metallurgist   in    charge   of 

tion. 
Technical  expert  in  optical-glassfactory . 

K 

I, 

Associate  physicist  and  metal- 

lographist. 
Chief,  gage  section 

Metallographist  in  aluminum  corpora- 
tion. 
Chief  of  gage  manufacture  in  large  in- 

dustrial  concern. 

a  Contract  arranges  for  increase;  base  salary  is  guaranteed. 

The  above  examples  are  chosen  from  the  higher  grades,  but 
facts  in  the  same  proportion  exist  in  all  grades  of  the  scientific 
and  technical  staff.  If  this  process  is  to  continue,  many  lines  of 
the  bureau's  investigational  work  will  have  to  be  abandoned. 
The  best  we  can  hope  to  do  at  the  low  salaries  now  provided  is  to 
maintain  a  few  untrained  men  for  routine  and  testing  work,  and 
even  this  will  suffer  for  lack  of  proper  supervision. 

The  Bureau  of  Standards  has  more  than  100  specialized  lines  of 
scientific  and  technical  work.  Each  demands  an  expert  of  expe- 
rience and  ability,  able  to  plan  and  supervise  research  and  testing 
of  a  superior  grade.  The  bureau  can  not  pay  the  salaries  de- 
manded by  men  who  are  already  trained  and  have  the  requisite 
administrative  experience,  since  there  are  but  30  positions  in  the 
grades  from  $3,000  to  $3,500  per  annum,  inclusive. 

A  critical  situation,  therefore,  arises,  since,  even  when  the  bu- 
reau trains  competent  men  and  fits  them  to  become  chiefs  of  sec- 
tions, the  industries  pick  them  off  as  fast  as  they  become  thor- 
oughly competent.  The  reason  is  solely  the  low  salaries  the 
bureau  is  able  to  pay  and  (even  at  such  salaries)  the  relatively 
small  number  of  good  positions  compared  with  the  niunber  of 
specialized  fields  in  the  bureau.  The  case  becomes  even  more 
serious  when  it  is  remembered  that  the  Bureau  of  Standards  is 
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expected  to  be  the  leader  in  each  of  these  specialized  fields  of 
scientific  and  technical  work. 

At  least  lo  Government  boards  and  commissions  have  chiefs 
who  receive  in  excess  of  that  paid  at  the  Biu-eau  of  Standards. 
The  salaries  of  such  chiefs  range  from  $7,500  to  $12,000  for  train-^ 
ing  and  experience  not  more  highly  technical  or  exacting  than  that 
required  for  the  Bm-eau  of  Standards.  The  highest  technical 
salary  (apart  from  Director)  at  the  Bureau  of  Standards  is  $4,800. 
The  following  partial  list  shows  Government  positions  paying 
in  excess  of  the  bureau's  maximum : 


Federal  Trade  Commission: 

5  commissioners $10, 000 

X  secretary S>ooo 

U.  S.  TarifiF  Commission: 

Chairman 7»  500 

5  commissioners; 7,  500 

Secretary S,ooo 

U.  S.  Shipping  Board : 

5  commissioners 7,  500 

Secretary 5, 000 

a  special  experts 5, 000 

Chief  counsel 10, 000 

Board  of  Mediation,  etc. : 

Commissioner 7,  500 

Assistant  commissioner 5, 000 

Interstate    Commerce    Commis- 
sion: 

9  commissioners 10, 000 

Secretary 5, 000 

Federal    Board    for   Vocational 
Education : 

3  members 5,000 

Chief  of  division 6,000 

2  chiefs  of  divisions 5, 000 

2  assistant  directors 4, 500 

I  assistant  director 4, 250 


Pan  American  Union: 

Director  general $7,  500 

Assistant  director 4, 700 

Federal  Reserve  Board : 

Chairman,      Secretary     of 
Treasury  (ex  officio). 

Governor ia,ooo 

Vice  governor 12, 000 

3  members 12, 000 

Comptroller  of  Currency  (ex 
ofiScio)     (plus     $5,000, 

Comptroller 's  salary) 7, 000 

Secretary 9,000 

I  chief  of  division 6, 000 

1  chief  of  division 5, 500 

International  Joint  Commission: 

Chairman 7>50o 

2  commissioners 7,  500 

Secretary 4, 000 

Panama  Canal : 

General  purchasing  officer. .      4, 620 

Inspecting  engineer 4, 400 

Chief  clerk  purchasing  de- 
partment       4, 000 

Assistant  auditor 4, 000 

Assistant  engineer 3,  720 


The  above  table  shows  that  19  positions  outside  of  the  Bureau 
of  Standards  pay  double  the  maximum  expert  salary.  Salaries 
of  $10,000  and  over  per  annum  are  not  at  all  unusual  with  large 
industrial  corporations  for  experts  carrying  on  scientific  and 
technical  work;  yet  these  men  thus  paid  are  those  who  consult  the 
experts  of  the  Bureau  of  Standards  and  are  assisted  by  them. 

It  would  be  interesting  to  compare  the  salaries  paid  in  the  Rail- 
road Administration  not  only  with  those  given  members  of  the 
Cabinet,  but  those  paid  the  heads  of  cotmtry-wide  services  em- 
ploying thousands  of  men  and  large  equipment.  It  is  a  plain 
truth  that  on  the  whole  the  insufficiency  of  Government  salaries 
in  the  higher,  responsible  positions  approaches  the  scandalous. 
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By  the  act  of  Congress  approved  July  2,  191 8,  the  pay  of  the 
inspectors  of  the  Steamboat-Inspection  Service  was  materially 
increased.  The  increase  was,  however,  not  as  great  as  it  should 
have  been,  nor  proportionate  with  the  increase  received  by  men 
in  outside  employment  doing  the  same  kind  of  work. 

The  clerks  in  the  Steamboat-Inspection  Service  should  also 
receive  an  increase  in  pay.  The  work  of  the  field  clerks  of  the 
Steamboat-Inspection  Service  is  of  a  peculiar  nature.  It  is  well 
known  that  the  maritime  law  is  entirely  different  from  the  com- 
mon law,  and  that  the  rules  and  procedure  in  admiralty  are 
entirely  different  from  the  other  procedure,  and  in  the  same  way 
the  organization  of  the  SteaI^boat-Inspection  Service  is  peculiar 
to  itself.  No  other  bureau  in  the  Government  has  as  many 
imusual  and  peculiar  conditions  to  meet  as  the  Steamboat- 
Inspection  Service.  The  clerks  must,  therefore,  be  especially 
trained  for  the  work  they  have  to  do  before  they  are  in  any  way 
efficient.  The  expansion  in  shipping  has  been  tremendous,  and 
incident  thereto  an  enormous  increase  in  the  amotmt  of  work  of 
that  service.  This  work  has  been  done  without  a  murmur,  and, 
as  the  inspectors  have  been  rewarded,  so  should  the  clerks  be. 

The  salaries  for  the  vast  majority  of  the  classified  positions  in 
the  Bureau  of  Fisheries  have  remained  virtually  stationary  for 
about  30  years. 

There  is  a  large  loss  of  effectiveness  because  of  the  grossly 
inadequate  salaries  paid  throughout  the  service,  but  especially 
in  the  technical  grades.  It  is  imfair  and  demoralizing  to  employees 
qualified  in  fish  culture,  biology,  and  fishery  technique  to  receive 
on  the  average  much  lower  compensation  than  is  given  to  unskilled 
laborers  in  private  business. 

The  bureau  has  13  clerical  positions  at  $900  each,  and  only  22 
of  higher  grades,  with  salaries  ranging  from  $1,000  to  $1,800. 
The  service  is  overcrowded  at  the  bottom,  and  there  is  little 
opportimity  for  advancing  capable  and  deserving  employees. 
From  July  i,  1917,  to  July  i,  1919,  there  have  been  16  resignations 
in  the  $900  grade  because  better  pay  could  be  obtained  elsewhere. 
The  present  condition  is  very  serious,  due  to  the  difficulty  of 
obtaining  and  retaining  intelligent  employees  with  ability  and 
initiative.  The  time  of  chiefs  of  division  is  occupied  to  such  an 
extent  by  routine  work  that  should  be  handled  by  subordinates 
that  they  have  altogether  too  little  opportixnity  for  the  important 
administrative  matters  of  their  divisions. 
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A  readjustment  of  salaries  in  the  field  force  attached  to  lia\ 
cries  is  imperative.  The  present  rate  of  pay  was  establish 
more  than  a  quarter  of  a  centmy  ago.  The  bureau  for  several 
years  has  been  imable  to  induce  desirable  and  qualified  persons 
to  enter  this  service  at  the  meager  compensation  offered.  The 
statutory  base  pay  for  apprentice  fish-cultiuists  is  from  $600  in 
the  United  States  proper  to  $900  in  Alaska;  $900  to  $1,200  for 
fish-culturists  and  foremen;  and  $1,500  for  station  superin- 
tendents. The  latter  officials  are  responsible  for  Government 
property  valued  at  thousands  of  dollars  and  for  the  efficient 
operations  of  their  respective  hatcheries  where  important  fish- 
cultural  operations  are  carried  on.  The  lowest  base  A)mpensa- 
tion  for  the  grades  mentioned  should  be  $900,  $1,200,  and  $2,000, 
respectively. 

It  must  be  remembered  that  the  Bureau  of  Fisheries  requires  a 
force  especially  equipped  for  its  work.  All  of  its  employees  must 
be  trained  for  the  business,  and  before  receiving  permanent 
appointments  must  pass  a  suitable  civil-service  examination. 

The  wage  problem  in  the  vessel  service  is  a  similar  one.  The 
positions  of  assistants  in  charge  of  divisions  require  men  with 
long,  technical  training  and  experience  and  are  now  filled  by 
highly  qualified  persons  whose  work  is  most  effective  and  meets 
with  the  hearty  support  of  the  fishery  interests  and  the  general 
public.  The  present  salaries  attached  to  these  positions  are 
materially  tmder  those  for  corresponding  positions  or  similar 
service  in  other  biu-eaus  of  the  Government.  In  12  bureaus  of 
3  departments,  excluding  the  Bureau  of  Fisheries,  the  average 
salary  paid  to  a  division  chief  or  for  similar  positions  is  $3,473, 
while  in  the  latter  Bureau  it  is  $2,600. 

The  bureau  is  now  faced  with  the  serious  problem  of  prevent 
ing  the  inevitable  deterioration  of  the  service  if  it  is  to  be  com- 
posed of  only  those  who  can  find  no  other  employment,  those  who 
have  independent  means,  or  of  those  who  will  volimtarily  forego 
the  privileges  and  responsibilities  of  family  life  or  condemn  their 
children  to  the  deprivation  of  many  ordinary  comforts  and  the 
opporttmities  for  special  education. 

I  invite  attention  to  the  nature,  extent,  diversity,  and  amount 
of  the  work  performed  by  the  Conunissioner,  Deputy  Commis- 
sioner, chief  clerk,  and  chief  of  tonnage  division  of  the  Bureau  of 
Navigation  in  the  hope  that  these  officers  may  be  paid  properly. 
All  these  officers  are  men  who  by  long  training  and  experience 
are  especially  qualified  for  the  work.    The  increase  recommended 
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is  not  based  entirely  on  the  work  of  this  bureau  diuing  the  past 
four  years,  which  was  increased  rather  than  diminished  by  the 
multiplication  of  marine  agencies  and  the  scattering  of  marine 
work  among  them  diuing  the  war.  Although  most  of  the  statu- 
tory work  of  the  Bureau  of  Navigation  continued  to  be  performed 
diuing  this  period,  much  of  its  time  and  efforts  were  required  to 
assist  other  branches  of  the  Government,  hurriedly  organized, 
and  in  consequence  not  conversant  with  all  the  subjects  with 
which  they  had  to  deal  or  with  the  acts  of  Congress  governing 
those  subjects  and  not  to  be  ignored. 

My  recommendation  is  based  on  the  elementary  principle  that 
the  laborer  is  worthy  of  his  hire.    The  Biureau  of  Navigation  since 
1884  by  statute  has  general  superintendence  of  the  commercial 
marine  and  merchant  seamen.     This  general  jiuisdiction  of  late 
years  has  been  extended  by  the  addition  of  new  specific  duties 
developed  by  inventions  and  progress  such  as  the  administration 
of  laws  relating  to  wireless  apparatus  and  operators,  motor-boat 
legislation,  and  other  services  specially  provided  for.     The  essential 
fact,  however,  is  that  we  now  have  a  merchant  fleet  in  tonnage 
alone  almost  double  the  commercial  fleet  of   191 4.     Of  more 
consequence,  however,  than  the  amoimt  of  tonnage  is  the  fact 
that  we  now  have  in  foreign,  trade  alone  a  tonnage  equal  to  that 
of  our  entire  merchant  fleet  in  191 4.     During  the  current  year 
this  fleet  will  probably  be  increased  by  nearly  4,000,000  gross 
tons.     In  the  foreign  trade  our  ships  must  conform  in  many 
respects  to  the  laws  of  the  coimtries  they  visit,  and  the  whole 
range  of  duties  involved  in  Government  supervision  over  and 
cooperation  with  merchant  shipping  is  thus  extended  and  made 
diflScult  by  comparison  with  the  simpler  duties  the  Government 
assumes  in  the  regulation  of  the  domestic  or  coasting  trade. 
My  own  observation  accords  with  the  views  of  practical  shipping 
men  and  shipbuilders  that  the  great  increase  in  our  fleets  and  their 
radius  of  commercial  activity,  due  partly  to  the  stimulation  of 
the  early  years  of  the  war,  partly  to  the  great  appropriations  by 
Congress  after  we  entered  the  war,  call  for  a  better-paid  and 
increased  force  to  deal  with  shipping  matters.     With  the  con- 
currence of  the  Bureau  of  Navigation  the  necessary  steps  to 
remedy  this  condition  were  held  in  abeyance  diuing  the  war, 
and  since  the  end  of  the  war  nothing  has  been  done  in  this  con- 
nection. 

The  Commissioner  of  Navigation  is  probably  the  coimtry's 
leading  expert  in  the  law,  customs,  and  practice  of  the  maritime 
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profession.  His  Ibng  service  of  over  a  quarter  of  a  century  has 
given  him  peculiar  familiarity  with  our  national  maritime  laws. 
He  is  personally  acquainted  with  the  leading  maritime  officers, 
private  and  public,  of  other  nations,  and  his  cotmsel  is  by  them 
sought  and  respected.  It  is  a  pitiful  thing  that  such  an  officer 
should  have  to  serve  for  a  salary  as  small  as  $4,000  per  annum. 
This  is  the  smallest  salary  paid  any  bureau  chief  in  the  Department 
of  Commerce  and  less  than  is  paid  in  other  positions  of  inferior 
authority. 

The  work  of  the  Deputy  Commissioner  requires  not  only  a 
knowledge  of  the  application  of  the  many  laws  administered  by 
the  biu-eau,  but  also  judicial  sense  in  the  consideration  annually 
of  about  7,000  applications  for  the  mitigation  or  remission  of 
penalties  in  which  he  takes  the  preliminary  action  and  makes 
recommendations.  Direct  administrative  supervision  of  the  va- 
rious services  of  the  bureau  in  the  field  requires  also  good  business 
sense  and  promptitude.  The  Deputy  Commissioner  has  amply 
demonstrated  to  my  own  satisfaction,  and,  I  am  confident,  to  the 
satisfaction  of  those  who  have  dealings  with  this  office,  the  pos- 
session of  those  qualities. 

Through  long  experience  the  chief  clerk  has  an  intimate  ac- 
quaintance with  all  phases  of  the  bureau's  work  and  with  its 
relations  to  other  branches  of  the  service  both  here  and  in  the 
field  which  it  is  hard  to  assess  in  money  terms.  I  know  of  very 
few  others  who  do  so  much  work  on  which  general  reUance  for 
accuracy  must  be  placed  who  receive  pay  so  incommenstu-ate  with 
the  work. 

The  record  and  statistical  work  of  this  bureau  in  charge  of  the 
head  of  the  tonnage  division  of  only  eight  clerks  is  accepted  as 
authority  both  here  and  abroad,  and  during  the  past  four  years, 
when  attention  has  been  focused  on  shipping,  the  work  and  fore- 
casts of  the  chief  of  this  division  has  stood  all  tests  of  criticism. 

The  salaries  provided  for  the  executive  officers  of  the  Bureau 
of  Foreign  and  Domestic  Commerce  are  entirely  inadequate  for 
the  class  of  men  demanded  and  the  services  performed.  Increases 
should  be  provided,  at  least,  for  the  Director,  the  two  Assistant 
Directors,  and  the  chief  clerk.  It  is  recommended  that  the  salary 
of  the  Director  be  raised  to  $8,000,  of  the  First  Assistant  Director 
to  $4,500,  and  of  the  Second  Assistant  Director  to  $4,000,  and 
that  the  chief  clerk  be  made  an  administrative  assistant  at  $3,500. 
A  number  of  new  positions  should  be  provided  in  order  to  carry 
on  the  more  important  work  of  the  bureau,  as  well  as  in  the  cler- 
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ical  grades.     Requests  have,  therefore,  been  made  for  one  addi- 
tional chief  of  section  at  $2,500,  one  at  $2,250,  and  four  at  $2,000 
each,  and  an  increase  of  six  assistant  chiefs  of  divisions  at  $2,250. 
Recommendations  for  i  additional  clerk  at  $1,800,  14  at  $1,600 
2  at  $1,400,  and  56  at  $1,200  are  also  submitted. 

In  arriving  at  the  estimate  for  increases  in  the  statutory  force, 
the  Bureau  of  Foreign  and  Domestic  Commerce  believes  that  the 
force  recommended  is  the  absolute  minimum  if  it  is  to  distribute 
to  the  public  properly  and  promptly  the  mass  of  material  fur- 
nished by  its  field  employees,  as  well  as  by  the  consular  officers 
throughout  the  world. 

As  a  result  of  the  f imds  appropriated  by  Congress  to  meet  the 
increased  cost  of  living  abroad,  the  Bureau  of  Foreign  and  Domes- 
tic Commerce  was  able  to  grant  post  allowances  (which  were 
urgently  needed)  to  the  commercial  attach^  and  their  secre- 
taries. Even  with  these  increases  in  income,  three  of  the  attaches 
resigned  dining  the  year  to  accept  more  remunerative  positions 
in  private  employ.  It  has  been  impossible  at  many  posts  to 
obtain  or  retain  capable  secretaries  because  of  the  low  salary 
limit  imposed  by  law  and  the  exceptionally  high  cost  of  living 
abroad. 

The  question  of  obtaining  living  salaries  for  the  employees  of 
the  Coast  and  Geodetic  Stu^ey  is  a  vital  one.  This  bureau  was 
organized  in  181 6;  and  is  the  oldest  scientific  arm  of  the  Federal 
Government.  At  its  beginning  the  entire  field  force  consisted  of 
the  Superintendent  at  a  salary  of  $6,000  per  anmun  and  the  two 
or  three  engineers  under  him,  and  necessarily  the  work,  though 
most  important,  was  comparatively  limited  in  extent.  To-day 
the  field  extends  over  and  around  the  entire  United  States  pos- 
sessions, and  the  field  and  office  force  are  commensurately  greater 
and  the  labor  far  more  arduous.  The  only  element  that  has  not 
largely  increased  is  the  recompense  of  the  officers  and  men. 
Beginning  with  the  Superintendent,  his  salary  103  years  ago  was 
$6,000  and  still  remains  the  same.  The  hydrographic  and  geo- 
detic engineers,  while  receiving  slight  increases  during  the  past 
five  years,  should  have  years  ago  been  paid  salaries  as  large  as 
those  paid  officers  in  the  Army  and  Navy  performing  similar 
services. 

Nearly  20  per  cent  of  the  commissioned  officers  of  this  service 
have  resigned  dining  the  period  January  i  to  October  i,  1919. 
These  officers  give  in  every  case  as  a  reason  the  fact  that  they 
can  not  live  on  the  wages  which  the  Government  pays.    As  this 
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IS  written,  there  is  published  a  statement  respecting  the  oflBicers 
and  men  of  the  Navy  to  the  effect  that  hundreds  of  naval  oflBicers 
are  resigning  because  of  insufficient  pay,  and  an  increase  is  said  to 
be  sought  in  the  officers*  pay  of  30  per  cent  and  in  the  pay  of 
seamen  of  50  per  cent  over  the  present  rate.  It  is  earnestly 
hoped  these  increased  recompenses  may  be  permitted,  and  that 
the  bill  providing  for  this  increase  may  be  amended  to  include 
the  commissioned  personnel  of  the  Coast  and  Geodetic  Stu^ey,  as 
requested  by  me  in  a  letter  dated  October  i,  1919,  to  the  Speaker 
of  the  House  of  Representatives. 

Further,  the  bureau  has  need  for  many  more  computers  than 
are  now  authorized,  and  the  entrance  and  lower-grade  salaries 
should  be  made  higher.  There  are  portfolios  of  field  observations 
containing  thousands  of  triangulation  and  precise  leveling  obser- 
vations in  the  archives  of  the  bureau  that  have  never  been  com- 
puted. Indeed,  so  inadequate  is  the  computing  force  of  the 
bureau  to  meet  the  present  needs,  that  the  expedient  has  been 
adopted  of  putting  into  print  the  results  from  the  latest  field  work 
and  gradually  working  backward  into  the  old  material.  If  this 
were  not  done,  the  work  would  be  very  many  years  old  before  it 
would  be  put  into  print.  As  it  is,  the  public  is  deprived  of  the 
benefits  of  this  information  that  has  cost  many  years  of  labor  and 
many  thousands  of  dollars.  The  cost  of  the  computation  and 
printing  would  be  but  a  fractional  part  of  the  expenditures  that 
have  already  been  made.  The  publications  of  the  binreau  con- 
taining triangulation  and  precise-level  data  are  issued  in  a  form 
that  is  neither  satisfactory  nor  economical.  They  met  conditions 
that  existed  years  ago.  In  order  to  issue  the  publications,  in  the 
form  now  most  useful — ^that  is,  so  that  each  of  the  State  publica- 
tions would  contain  all  the  data  available  at  the  time  the  publica- 
tion was  issued — ^would  require  additional  computations  in  the 
Washington  office  of  the  Survey. 

The  instrument  makers  of  the  Stu^ey  are  trained  along  the  lines 
of  a  physicist  and  mechanical  engineer,  yet  these  experts,  who 
make  the  most  delicate  instruments  in  the  world,  are  in  some  cases 
paid  no  higher  salaries  than  a  fair  clerk,  and  in  no  case  as  high  a 
salary  as  he  would  receive  in  the  Navy  or  Shipping  Board. 

One  of  the  most  conspicuous  evidences  of  injustice  is  the  marked 
discrimination  against  the  clerks.  Of  the  number  called  **  clerks  " 
in  the  Siuvey  nearly  half  are  specialists  and  have  technical  knowl- 
edge that  is  of  the  greatest  value  to  the  Government;  yet  the 
plea  to  have  them  properly  designated  and  given  just  and  fair 
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salaries  has  thus  far  gone  unnoticed.  The  request  to  no  longer 
carry  the  $720  statutory  places  has  been  heard,  but  this  is  only  a 
beginning,  and  until  it  is  realized  fturther  in  the  shape  of  tangible 
action,  the  service  must  continue  to  suffer  by  resignations  and 
inability  to  fill  the  places  except  with  incompetent  persons.  There 
are  but  43  clerks  in  the  Survey,  and  during  the  past  fiscal  year  66 
clerks  left  that  service. 

The  biu'eau's  valuable  and  highly  trained  copper  engravers  have 
been  for  years  without  salary  increases,  and  now  their  righteous 
dissatisfaction  is  evident,  and  unless  action  is  taken  in  their  behalf 
the  service  will  permanently  suffer. 

And  so  on  down  to  the  messengers  and  laborers.  A  man  with 
ambition  will  not  work  for  $1.50  or  $2  per  diem  when  he  can  earn 
$3  somewhere  else  in  the  Government  service.  This  bureau  has 
had  to  hire  boys  to  do  men's  work,  who  on  account  of  age  and 
education  are  totally  unfit  to  fill  the  positions,  and  with  such 
conditions  even  boys  will  not  stay  long. 

Transportation  of  Families  and  Effects  of  Officers  and  Employees. 

It  has  been  very  difficult  in  the  past,  owing  to  the  small  salaries 
we  are  able  to  pay,  to  secure  properly  qualified  men  to  take  charge 
of  our  commercial -attach^  oflSces  abroad  and  to  conduct  special 
investigations  in  the  various  foreign  countries.  One  of  the  greatest 
drawbacks  has  been  the  fact  that  in  nearly  every  case  the  men 
selected  desire  to  take  their  families  abroad,  especially  when  they 
are  to  remain  abroad  for  an  extended  period.  They  also  often 
wish  to  take'  at  least  some  household  equipment.  Under  the 
present  scale  of  salaries  we  are  denied  the  services  of  many  highly 
qualified  men  owing  to  their  financial  inability  to  take  with  them 
tiieir  families  and  effects.  To  meet  this  situation  I  am  recom- 
mending that  Congress  allow  $50,000  to  pay  the  actual  and 
necessary  expenses  for  transporting  families  and  effects  of  oflScers 
of  this  Department  who  are  sent  abroad  on  official  business.  It 
hardly  seems  proper  to  require  these  men  to  pay,  out  of  their  own 
pocket  and  from  a  small  salary,  expenses  necessitated  by  Govern- 
ment business,  and  which  would  not  be  otherwise  incurred. 

Transporting  Remains  of  Officers  and  Employees  Dying  Abroad. 

Under  present  conditions,  if  deaths  occiu-  in  our  force  abroad, 
the  family  of  the  deceased  would  have  to  assume  the  care  and  ex- 
pense of  having  the  remains  returned  to  this  cotmtry.  This 
occiu-s  at'  a  time  when  it  is  possible  the  financial  affairs  of  the 
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deceased  are  in  such  condition  that  the  family  would  be  consider- 
ably embarrassed.  The  State  Department  has  a  fund  to  provide 
for  such  expenses,  and  I  earnestly  recommend  that  provision  be 
made  to  remove  this  weakness  in  our  provision  for  foreign  service. 
An  estimate  has  been  submitted  to  Congress  covering  this 
matter. 

Printing  and  Bindijig. 

The  Department's  allotment  of  the  appropriation  for  printing 
and  binding  for  the  fiscal  year  ended  June  30,  191 9,  was  $400,000. 
In  addition,  the  allotment  was  credited  to  the  extent  of  $23.47  for 
miscellaneous  blank  forms  furnished  by  the  Coast  and  Geodetic 
Survey  to  the  Chief  of  Engineers,  War  Department,  thus  increasing 
the  amount  to  $400,023.47.  Of  this  sum  $399,961.32  was 
'expended,  leaving  an  unused  balance  on  Jtme  30  of  $62.15.  From 
-allotments  made  to  the  Department  from  the  national  security 
and  defense  ftmd  there  was  expended  for  printing  and  binding  the 
sum  of  $5,573.96.  The  increase  in  expenditiu-es  in  1919,  compared 
with  1918,  was  $10,583.04  (or  2.68  per  cent),  the  expenditures 
in  1918  being  $394,952.24. 

During  the  decennial  census  period  of  three  years  beginning 
July  I,  1 91 9,  the  Bureau  of  the  Census  will  not  participate  in  the 
Department  printing  and  binding  allotment,  as  the  work  for  that 
bureau,  including  the  cost  of  completing  operations  on  its  work 
remaining  tmfinished  at  the  close  of  the  fiscal  year  191 9,  will  be 
paid  for  from  the  appropriation  for  the  Fointeenth  Census.  The 
estimated  cost  of  imbilled  and  imcompleted  work  of  the  Depart- 
ment, exclusive  of  that  of  the  Bureau  of  the  Census,  at  the  Gov- 
ernment Printing  OflBice  on  July  i,  1919,  and  chargeable  against 
the  allotment  for  1920,  was  $27,117.40,  while  such  work  at  the 
Government  Printing  Office  on  the  same  date  in  191 8  actually 
cost  $43,615.41 .  Including  the  work  of  the  Bureau  of  the  Census, 
the  figures  for  this  item  for  the  past  two  years  are  as  follows:  191 9, 
$64,994.75;  1918,  $74,882.95.  There  was  also  at  the  Government 
Printing  Office  at  the  close  of  the  year  work  for  the  Department 
chargeable  against  the  national  sectu-ity  and  defense  fund  esti- 
mated to  cost  $23,266.89. 

Dining  the  fiscal  year  191 9  the  Department  issued  on  the 
Public  Printer  2,460  requisitions  for  printing  and  binding,  com- 
pared with  2,871  during  the  preceding  fiscal  year,  a  decrease  of  41 1 . 
Of  the  requisitions  issued  in  191 9  there  remained  at  the  close  of 
the  fiscal  year  1 74  on  which  deliveries  of  completed  work  had  not 
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been  made,  compared  with  501  in  191 8,  416  in  191 7,  379  in  19-16^ 
436  in  1915,  355  in  1914,  and  344  in  1913. 

The  following  table  shows  the  cost  of  printing  and  binding  for 
each  of  the  bureaus,  oflBces,  and  services  of  the  Department  during- 
the  fiscal  years  1918  and  1919,  together  with  the  increase  or 
decrease  for  each  bureau,  office;  and  service  and  the  estimated 
cost  of  the  work  on  hand  but  not  completed  Jime  30,  191 9: 


Bureau,  office,  or  service. 


Cost  of  work. 


X918 


Increue  (+)  or 
decrease  (— ). 


Cost. 


Percent. 


Bftf  tuiatwlF 


of 
work  not 


Junejoi. 


Office  of  the  Secretary  (Secretary,  Assistant 
Secretary,  Solicitor.  Chief  Clerk,  and  Divi- 
sion of  Publications) 

Appointment  Division 

Disbursing  Office 

Division  of  Supplies 

Bureau  of  the  Census 

Coast  and  Geodetic  Surrey 

Bureau  of  Fisheries 

Bureau  of  Foreign  and  Domestic  Commerce 
Bureau  of  Lighthouses 

Lighthouse  Service 

Bureau  of  Navigation 

Shipping  Service 

Radio  Service 

Bureau  of  Standards 

Office  of  the  Supervising  Inspector  General, 
Steamboat-Inspection  Service 

Steamboat-Inspection  Service 

Customs  Service 


$18,388.96 

651.  »3 

564.78 

aoa-SS 

96, 487- 3' 

4S.6ia93 

XS»  364.98 

1x8,6x7.02 

x8, 586. 4a 

6»443-S« 

X9, 903. 86 

3,440-45 

447- a9 

35*638.74 

1,760.34 
9. 795- 13 
io,osa63 


$T7,xxa.36 

645-34 

X,  xox.  97 

344.3a 

iX3i97x.x8 

30,607.79 

xa,393-97 

X30,  X98.3O 

x6,S95-33 
7,580.0a 

16,856.98 

5»835-9a 

635.44 

3a,  548. 55 

X,  187. 98 
X3. X9a.  a8 
9, 153-  59 


Total 


H- 


— $x,  a76. 60 

-  589 
+  537- 19 
+  X4X-  77 
+X7,483-87 
— X5,oo3.i4 

-  s»970.3l 
+  x,s8x.a8 

—  X,99X.09 
+  X,X36.7o 
+  3,954- xa 
+  a,  395- 47 
•f      X88.15 

—  3,090.  X9 

—  57a.  36 
+  3,397-15 

-  897-04 


-  6.94 

-  .90 
+95-  ti 
+69.99 
+x8.ia 
-3a.  89 
-19-33 
+  x-33 
— xa7x 
+17-64 
+30.65 
+69-63 
+4a.o6 

-  8.67 

-3*'  51 
+34.68 

-  8.93 


tssx.  x^ 


58.  a«- 

37, 877-  35 

6,456.3© 

x»  738-70 

^3,417.94 

191.  X3 

44-55 

109.913 

170.84 


3,a8S.95 


316. 0O> 
973- 6» 


394>95a-a4 


399,96x.3a  '   +  5,009.08 


.87 


064,994  75 


Bxpenditures  diargeable  against  allotments 
from  the  national  security  and  defense 
fund: 

Waste-Reclamation  Service 

Industrial  Cooperation  Service 

Industrial  Board 

Import  and  export  statistics 


684.ao  I  +      684.90 

4,854.43     +  4,854-43 

35-33      +        3^33 


-fxoaoo 
-l-xoaoo 
+xoaoo 


X3.a66.8» 


ToUl 

Grand  total. 


5,573.96 ;  +  5,573-96 


+  XOO.OO 


394,95a.  a4 


40s,  535- a8     +10,583- 04 


+     9.68 


a  Of  this  amount  $37,877.35  is  for  work  ordered  by  the  Bureau  ol  the  Census,  which  will  be  paid  for  from 
the  appropriation  for  the  Fourteenth  Census  and  will  not  be  chargeable  against  the  Department's  allotment 
for  printing  and  bfaiding  for  1990. 

The  amoimt  and  cost  of  each  class  of  work  during  the  fiscal  years 
191 8  and  191 9  are  shown  in  the  following  statement: 
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Blank  forms 

Reports,  paxnphlets,  etc 

LetterhcAds 

Envelopes 

Circulars,  summaries,  and  notices. 

Index  cards 

Guide  cards  and  folders 

Memorandum  sheets 


Miscellaneous  books  (binding). , 


Blank  forms 

Reports,  pamphlets,  etc 

Letterheads 

Envelopes 

Orculars,  summaries,  and  notices. 

Index  cards 

Guide  cards  and  folders 

Memorandum  sheets 

Blank  books 

Miscellaneous  books  (binding) 

Miscellaneous 


Total 394,953*94 


X918 


Nwnbtr. 

35, 60s,  703 

4,560,340 

3,360,000 

58,000 

x,s63,63S 

1,3x8,500 

43X,8x7 

9,340,000 

M,57« 

3,8x9 


CotL 

$53,44X-X7 

305,76x.33 

$,380.60 

146*97 

4,083. X3 

x,xs3*6o 

3, 779- 80 

3,133.46 

14,348*41 

6,055.63 

679*  X4 


X919 


Number. 

35,801,745 

3,6ox,i39 

3,464,000 

4,3»4»500 

936,700 

1,706,700 

365,700 

3,630,000 

69,639 

9,988 


CoH, 

$58,650.45 

305, 979. 76 

6,353.4X 

x,754-3X 

X,  703*  63 

3,  X67. 73 

X,  793*  98 

1,833.86 

30,033.95 

5,xi6.37 

960.94 


405,535*38 


Increase  (+)  or  de- 
'  5(-)* 


Number, 
+    196,043 

—  959,3X1 
+  104,000 
•f  4, 366, 500 
-1,335,935 
+     388,900 

—  x66,xx7 
+  390,000 
+      45,05X 

—  53X 


Cost. 
+16, 309. 38 

-  481.57 
+  879. 8x 
+  1,607.34 

-  3,379- 5X 
+  x,oi4.  X3 

-  986.83 

-  389.60 
+  5,674*54 

-  939- 36 
+       381.80 


+xo,583.04 


Percenl, 
+       0.77 

-  ax.  03 
+  3*xo 
+7,356.03 

-  84.85. 
+      39*44 

-  38.47 
+  X7.4X 
+     x83.3« 

-  18.83 


Percent. 

+  XX.  83 
.16 
+  16.33 
+  x,093*58 
58. 38 
87. 9X 
35*50 
X8.18 
39*55 
IS' SI 
4X.49 


3.68 


The  following  table  stimmarizes  the  publication  work  of  each 
bureau  of  the  Department  for  the  fiscal  yea^  1918  and  1919: 


Btixeau  or  office. 

PubUca- 
tions. 

Pages. 

Copies  printed  for 
Department. 

Cost.o 

X9x8 

19x9 

19x8 

X9X9 

X9x8 

19x9 

X9x8 

X9X9 

Office  of  the  Secretary 

70 
83 
55 

9X 

544 
xoo 

x6 
158 

34 

83 
49 
40 
65 

554 

93 
8 

X04 

3X 

3,860 

4,538 
5,378 
3,853 

x6,373 
3,5x7 
1,576 
4,59X 
970 

9,3X3 
X7,383 

3,4S8 
x,8o8 

X7.519 
9,9x0 
9,047 
5.X69 
886 

33x,05o 
437,875 
93, 600 
981,840 

3,335,850 

309,050 

93,065 

338,950 

363. 900 

964,350 
3x5,350 
88,050 
X59,3SO 

3,368,900 

3371 650 

35,095 

3X5, X50 

374,900 

.I6,909*3X 
73,X50.95 
37-  775-  83 
X3,833*x8 

X07.3  59.38 
X9,  X39.  So 
13,435*39 
33,X54*69 
6,634,33 

fx3,947*93 

86,30X.X4 

36,937*71 

6,0x4*94 

xx4.848.69 
x6, 531.  xo 
15,097.34 
X9,  x8o.  87 
8.600.85 

Bureau  of  the  Census. 

Coast  and  Geodetic  Survey 

Bweau  of  Fisheries 

Borcan  of  Foreign  and  Domestic 

Bureau  of  lighthouses 

Burean  <tf  Navigation 

Bureau  ci  Standards 

Steamboat-Inspection  Service 

Total 

X.X4X 

x,ox6 

43,644 

53,391 

4,804,180 

4.638:735 

300,383.75 

306.440.49 

Services  for  whidi  expenditures 
were  chargeable  against  allot- 
ments from  the  national  secur- 
ity and  delense  fund: 
Wtffle-Redamatlon  Service . .  . 

9 
X 

39 
408 

60,000 
3,000 

633.05 
4,833.70 

Industrial  CooprratiMi  Service 

Total 

3 

447 

63,000 

5,455-75 

Grand  t/otal      .  . 

x,x4X 

X.OX9 

43,644 

53.738 

4.804.X80 

4.70X,735 

300,383.75 

3ii.896.a4 

•Figures  relate  to  pubficstions  actually  delivered  to  the  Department  during  the  year;  consequently  they 
do  not  agicewith  similar  figures  in  a  preceding  table  giving  the  cost  of  work  done  by  the  Government 
Printfac  Office  doilnf  the  fiscal  year.  Piequently  the  cost  of  a  publicatioa  is  charged  against  allotments 
far  two  or  mofc  fiscal  years. 
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More  than  75  per  cent  of  the  allotment  for  printing  and  binding 
for  the  Department  is  expended  for  publications  of  various  kinds, 
and  to  keep  such  expenditures  within  due  bounds  careful  editing 
and  preparation  of  manuscripts  are  necessary.  This  work  re- 
quires not  only  long  experience  and  careful  training,  but  a  certain 
degree  of  natural  aptitude  on  the  part  of  editorial  clerks.  Owing 
to  the  limited  salaries  available,  it  has  not  always,  or  even  as  a 
nile,  been  possible  to  procure  and  retain  the  best  talent  in  this 
line.  A  great  deal  has  been  accomplished,  however,  by  the  De- 
partment's editorial  clerks,  whose  knowledge  of  matters  having  to 
do  with  the  production  of  books  has  resulted  in  many  economies. 
At  the  same  time  much  attention  has  been  given  to  the  matter  of 
improving  the  character  of  publications. 

The  volume  of  work  now  devolving  on  the  few  editorial  clerks 
in  the  Division  of  Publications  is  so  great  that  all  of  it  can  not 
possibly  be  given  the  attention  that  it  requires.  Every  foUo  of 
manuscript  should  be  carefully  read,  edited,  and  prepared  before 
being  forwarded  to  the  Government  Printing  Office,  and  every 
proof  should  be  revised  as  carefully  before  being  returned  to  the 
printer.  To  do  this  work  properly  would  require  several  addi- 
tional clerks,  and  the  Department's  personnel  estimates  for  192 1 
will  include  an  increa^  in  the  editorial  and  proof-reading  force  of 
the  division.  It  is  believed  that  the  results  would  abundantly 
justify  the  increased  expenditiu-e. 

The  Department  issues  annually,  with  monthly  supplements,  a 
pamphlet  containing  a  complete  list  of  its  publications  available 
either  for  free  distribution  by  the  Department  or  by  purchase 
from  the  Superintendent  of  Documents.  The  free  distribution  of 
many  of  the  publications  of  the  Department  is  limited,  the  mis- 
cellaneous distribution  being  made  through  the  Superintendent 
of  Documents  on  a  sales  basis.  On  January  i ,  1019,  under  special 
authority  of  Congress  (sec.  4,  act  of  June  20,  1918),  the  light  and 
buoy  lists  issued  by  the  Btueau  of  Lighthouses  were  placed  on  a 
sales  basis,  the  free  distribution  being  confined  to  official  uses. 

The  following  statement  gives  the  number  of  copies  of  the  pub- 
lications of  the  Department  sold  by  the  Superintendent  of  Docu- 
ments dimng  1 918  and  19 19  and  the  amoimt  received  from  such 
sales: 
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Sakfc 

Copies. 

RecdpU. 

X918 

•  1919 

19x8 

•  X9X9 

By  mnn^l  mbiKTinticiis 

9,884,ax3 
90,047 

a,478.x86 
1x6,46s 

$X5,9az-04 
16,965.75 

$X9,45X«ao 
ai,099-74 

Total 

a,974»a6o 

a»594.65X 

32,886.79 

4«i  550.94 

a  preUminary  fisuxet. 

Coast  pilots,  inside  route  pilots,  tide  tables,  and  charts  are  sold 
by  tUje  Coast  and  Geodetic  Survey,  receipts  from  these  sales  being 
$24,620.71  in  1919  and  $20,194.19  in  1918.  Thus,  the  total  re- 
ceipts from  sales  of  publications  of  the  Department  was  $67,171.65 
in  1919  and  $53,080.98  in  1918. 

Dtuing  the  last  fiscal  year  3,800,503  publications  and  printed 
circulars  of  the  Department  were  distributed  to  the  pubUc  through 
the  Division  of  PubUcations,  compared  with  3,863,594  during  the 
fiscal  year  191 8. 

There  were  received  and  acted  on  during  the  year  57,738  requests 
for  419,689  copies  of  publications,  compared  with  61,538  requests 
for  568,703  copies  in  191 8. 

Mailing  lists  for  use  in  sending  t3rpewritten  or  multigraphed 
information,  as  well  as  publications,  are  maintained  by  the 
Department.  On  July  i,  191 9,  there  were  349  of  such  lists, 
containing  285,928  names. 

During  the  year  the  Department  expended  $2,969.21  for  adver- 
tising for  proposals  for  furnishing  supplies  of  various  kinds,  for 
construction  work,  and  for  the  ptn-chase  of  condemned  property. 

^'International  Price  Comparisons''  Publication. 

The  War  Industries  Board  had  compiled  valuable  information 
on  the  subject  of  international  price  comparisons,  but  about  the 
time  this  data  was  in  such  shape  that  it  was  ready  for  publication 
the  board  ceased  to  exist.  The  Department  published  it  imder 
the^above  title,  in  view  of  its  importance  to  the  commerce  and 
industry  of  the  country. 

Motor-Vehicle  Equipment. 

The  motor-vehicle  equipment  of  that  part  of  the  Department  in 
the  Commerce  Building  has  been  increased  by  one  500-pound 
truck  for  light  hauling  and  special-delivery  work. 
156130--COM  1919 6 
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The  following  table  shows  the  operation  data  for  the  fiscal 
year  19 19  relating  to  this  equipment: 


pound 
truck. 


z.soo- 
pound 
truck. 


pound 
track. 


der  motor  der  motor 


z-cylin- 

lermott 

cycle. 


9-cyUn- 
M'moto 
cyde. 


Mileage 

Operating  days 

Average  miles  per  diem 

Gasoline  consumption  (gaUons) 

Miles  per  gallon  of  gasoline 

Cylinder-oil  consumption  (gallons), 
Miles  per  gallon  of  oil 


5»743 

168 

34-18 

438 

XJ.  zx 

Z9.88 

445- 89 


8,617 

30X 

98.63 

967 

8.91 

6|.X9 

136.37 


"»S04 

a88 

39-94 

x,343 

8.  57 

71.56 

x6a  76 


3»098 

Z39 

34.0a 

80 

38.73 

6.3X 

490.97 


Z,009 

43 

t3.  a6 

55 

18.  x8 

X.13 

884.96 


Stock  and  Shipping  Section. 

There  were  received  and  filled  by  the  stock  and  shipping  section 
during  the  year  7,079  requisitions  for  supplies  of  all  kinds,  of  which 
2,918  were  for  the  offices  and  btureaus  of  the  Department  located 
in  Washington  and  4,161  were  for  the  outside  services.  Of  the 
total  ntunber  of  requisitions  received  1,896  were  for  blank  forms, 
551  were  for  printed  stationery,  and  4,632  were  for  miscellaneous 
stationery  supplies. 

Filling  the  4,161  requisitions  for  the  outside  services  required 
the  packing  and  shipping  of  6,457  pieces,  weighing  201,438 
potmds,  or  nearly  100^  tons,  of  which  4,957  pieces,  weighing 
112,026  poimds,  were  sent  by  ordinary  mail,  214  pieces,  weighing 
1,363  poimds,  were  sent  by  registered  mail,  and  1,286  pieces, 
weighing  88,049  pounds,  were  sent  by  freight  or  express. 

The  following  table  shows  the  number  of  books  and  blanks 
sent  to  each  of  the  outside  services  during  the  year: 


Scrvlct. 


Customs  Service  (Bureau  of  NAVigatlon  and  Foreit:n  and  Domestic  Commerce) 

Fisheries  Serrice 

lighthouse  Service 

Bureau  of  Navigation: 

SlUpping  Service 

Radio  Service 

Steamboat-Inspection  Service 

Miscellaneous 

Total 
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The  following  statement  gives  the  quantity  of  each  class  of 
printed  stationery  supi^ied  during  the  year: 

Letterheads 855)  500 

Memorandum  iheett a,  936, 000 

Bmboased  letterheads 7t5oo 

Stenographers'  notebooks 3, 676 

Blank  books 6,70a 


Blank  forms. 383, 672 

Index  cards >.  1,572,400 

Guide  cards 179, 150 

Vertical  folders 75, 300 

Continuation  sheets 497, 000 


Department  Library. 

The  activities  of  the  Department's  library  included  the  acquisi- 
tion of  2,244  botmd  volumes  and  562  pamphlets,  compared  with 
3,396  vo|umes  and  926  pamphlets  for  the  previous  year.  In 
addition,  about  i  ,500  books  were  carded  and  filed. 

Duplicates  disposed  of  numbered  2,250  and  574  books  were 
borrowed  from  the  Library  of  Congress  and  other  libraries. 
Weekly  and  monthly  periodicals  were  cxurently  received,  recorded, 
and  sent  to  divisions  of  the  various  bureaus.  The  reference  work 
is  increasing  daily  and  the  library  is  in  constant  use  by  the  bureaus. 

Dining  the  year  the  library  has  been  of  great  assistance  to 
other  departments  and  Government  establishments  in  connection 
with  resesu-ch  work  incident  to  war  activities. 

Division  of  Supplies. 

The  Division  of  Supplies  handled  2,787  requisitions  during  the 
year,  and  the  clerical  work  in  connection  therewith  included  the 
writing  of  4,446  orders  and  7,040  invoices,  and  the  issuance  of  2,1 58 
sets  of  proposals.  Supplies  ordered  through  the  division  dining 
the  fiscal  year  reached  a  total  value  of  $198,361.85,  and  4,324 
vouchers  were   audited  for   payment. 

Receipts  from  the  sale  of  old  and  condemned  fumittne,  office 
equipment,  and  miscellaneous  other  property  of  no  other  use  to 
the  Department  amounted  to  $216.08. 

The  cost  of  the  273  new  typewriters  purchased  during  the  year 
was  $18,124.  Deducting  the  allowance  on  old  machines  of 
$2,218.50.  shows  a  total  net  cost  of  $15,905.50,  and  an  averajje 
of  $58.26  each. 

State  Fair  Exhibits. 

This  Department's  participation  in  a  joint  Government  exhibit 
for  the  sumn^ier  and  fall  State  fairs  was  necessarily  restricted 
through  lack  of  any  fund  from  which  expense  of  preparing 
exhibits  could  be  paid.  The  agricultural  appropriation  bill  pro- 
vides a  fimd  for  exhibit  work,  but  this  fund  is  limited  entirely 
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to  that  Department.  However,  the  Bureaus  of  Standards,  Fish- 
eries, and  Lighthouses,  the  Coast  and  Geodetic  Siu^ey,  and  the 
Steamboat-Inspection  Service  contributed  such  material  as  was 
in  their  possession.  Because  of  the  unusual  educational  value 
of  such  activities,  appropriation  should  be  made  for  real  work 
along  this  line. 

Liberty  Loans. 

The  employees  of  the  Department  have  done  their  part  nobly 
and  patriotically  toward  financing  the  war.  The  number  of  sub- 
scribers and  the  total  subscriptions  for  each  loan  are  shown  in  the 
following  table: 


Sttb- 
•cribert. 


•criptioat. 


First  Liberty  Loan. . . . 
Second  Liberty  Loon.. 
Third  Liberty  Loan... 
Fourth  Liberty  Loan . . 
Victory  Liberty  Loan . 


a,  516 
3.377 
4>7gi3 
5,8a9 
4i6o7 


1500,85a  00 
604, 70a  00 
607,550.00 
883,650.00 
846,050.00 


Total  in  bonds 

War  Savings  and  Thrift  Stami>s. . 


j,44<>8oaoo 
xx5i430.os 


The  sales  of  War  Savings  and  Thrift  Stamps  cover  a  period  of 
18  months,  January  i,  1918,  to  June  30,  1919.  The  stamps  are 
being  regularly  purchased  by  the  employees,  there  being  well- 
organized  committees  in  each  bureau  to  handle  and  promote  their 
sale. 

Contributions. 

The  employees  contributed  liberally  during  the  year  to  the 
numerous  drives  for  the  Red  Cross,  United  War  Work  Campaign, 
Relief  in  the  Near  East,  the  Victory  Memorial  Building,  and  other 
worthy  and  patriotic  causes. 

Employees'  Relief  Association. 

On  April  16,  1919,  the  U.  S.  Department  of  Commerce  Imme- 
diate Relief  Association  was  organized,  its  object  being  to  make 
immediate  pa3anent  in  cash  to  the  family  on  the  death  of  a  member. 

Two  death  benefits  have  already  been  paid,  both  within  an 
hoiu-  after  notification  of  death,  and  the  relief  furnished  was 
prompt  and  substantial. 
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Pnrdiase  of  Dutch  Harbor,  Alaska* 

I  renew  the  recommendation  made  in  my  reports  for  1915,  1916, 
1917,  and  on  page  44  of  my  report  for  1918,  that  the  Government 
should  piurchase  Dutch  Harbor,  the  abandoned  village  of  the 
North  American  Commercial  Co.  in  Alaska. 

Abolition  of  the  Official  Register. 

The  recommendation  made  on  page  44  of  my  annual  report  for 
last  year,  for  the  abolition  of  the  the  Official  Register,  provided 
for  by  House  bill  2354,  is  renewed.  This  publication  represents 
a  waste  of  paper  and  labor,  since  the  piupose  for  which  it  was 
intended  is  no  longer  served  by  it.  The  card  system  for  which 
the  measiu^  provides  would  be  less  expensive  and  far  more 
efficient. 

Work  of  the  Solicitor's  Office. 

During  the  fiscal  year  ended  Jime  30,  1919,  217  contracts, 
totaling  $1,541,221,  together  with  i3  contracts  of  indeterminate 
amounts;  91  leases,  amounting  to  $423,938;  20  revocable  licenses 
amounting  to  $3,801 ;  2  deeds  in  the  sum  of  $3,305;  108  contract 
bonds,  amounting  to  $323,796;  115  official  bonds,  amoimting  to 
$590,500;  and  insurance  policies  amounting  to  $137,400  were 
examined  (approved,  disapproved,  drafted,  redrafted,  or  modified). 

The  niunber  of  legal  opinions  rendered,  formal  and  informal 
(memorandiun),  totaled  258.  Legislative  matters  handled,  which 
concern  the  Department  of  Commerce  (drafting  and  redrafting  of 
bills,  reports  relative  thereto,  etc.)  numbered  366.  In  addition, 
1,534  miscellaneous  matters,  embracing  everything  submitted  for 
the  advice  or  suggestion  of  the  Solicitor,  or  for  the  formulation  of 
departmental  action,  not  included  in  the  foregoing  items,  were 
handled  by  this  office. 

Development  of  Waterways. 

I  renew  the  suggestion  that  every  economic,  military,  and  naval 
argument  urges  the  earliest  possible  development  of  a  Govern 
ment-owned  waterway  connecting  all  the  great  cities  of  our  Atlan- 
tic seaboard  with  one  another,  with  the  New  York  State  water- 
ways reaching  to  the  Great  Lakes  and  Lake  Champlain,  and  with 
all  the  railroad  terminals  along  our  eastern  coast. 

An  important  step  forward  in  this  connection  has  been  the 
beginning  of  condenMiation  proceedings  for  acquiring  the  Cape 
Cod  Canal.     This  was  done,  pursuant  to  the  act  of  Congress 
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(Public  No.  37,  65th  Cong.)  approved  August  8,  191 7,  which  pro- 
vided that  the  Secretary  of  War,  the  Secretary  of  the  Navy,  axid 
the  Secretary  of  Commerce  should  examine  and  appraise  the  value 
of  the  works  and  franchises  of  the  Cape  Cod  Canal  with  reference 
to  the  advisability  of  the  purchase  of  the  canal.  The  Secretary 
of  War  was  authorized,  if  all  the  Secretaries  mentioned  were  in 
favor  of  the  acquisition,  to  enter  into  negotiations  for  its  purchase. 
The  three  Secretaries  having  conciured  in  a  recommendation  that 
the  purchase  was  desirable,  the  Secretary  of  War  caused  con- 
demnation proceedings  to  be  begun  on  January  30,  19 19.  Bills 
are  now  pending  (S.  2083  and  S.  862),  providing  for  the  acquisi- 
tion and  operation  of  the  canal  by  the  Government,  which  have 
been  approved  by  this  Department. 

It  remains  to  recite  the  brief  but  effective  service  of  several 
branches  of  the  Department's  work  undertaken  during  the  fiscal 
year  which  have  ceased  to  exist. 

Industrial  Board. 

The  Industrial  Board  of  the  Department  of  Commerce  was 
organized  with  a  view  to  expediting  the  process  of  commercial 
readjustment.  When  it  was  formed  prices  were  in  a  state  of 
flux.  The  general  expectation  in  the  business  world  was  that 
prices  were,  in  the  near  future,  to  faJl  and  every  one  hesitated  to 
purchase  lest  they  should  buy  upon  a  falling  market. 

It  was  a  voltmtary  organization  of  business  men  composed  of 
seven  members,  three  representing,  respectively,  the  Railroad 
Administration,  the  Department  of  Commerce,  and  the  Depart- 
ment of  Labor,  and  four  representatives  of  industry.  Under  the 
then  existing  circumstances  the  board  undertook  to  promote 
general  confidence  and  hasten  the  revival  of  trade  by  seciuing  the 
voluntary  assent  of  industries  to  reductions  in  prices  which  were  to 
be  such,  however,  as  did  not  involve  either  reducing  the  wages  of 
labor  or  closing  down  those  individual  factories  whose  efficiency 
was  not  as  great  as  the  larger  ones  and  who  were  generally  known 
as  *  *  high-cost  producers. ' ' 

The  board  succeeded  in  obtaining  the  assent  of  the  steel  industry 
and  of  other  considerable  industries,  and  marked  reductions  in 
prices  of  steel  were  announced  and  recommended  to  the  Govern- 
ment purchasing  departments.  From  these  recommendations 
the  Railroad  Administration  dissented,  thinking  the  prices  recom- 
mended too  high.  The  final  refusal  of  the  Railroad  Administra- 
tion to  accept  the  recommendations  of  the  board  resulted  in  the 
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resignation  of  the  board,  which  ceased  to  exist  on  May  9,  191 9. 
The  reduced  prices  which  have  been  arranged  with  other  industries 
were  never  promulgated  for  this  reason.  Since  then  the  Raihoad 
Administration  has  purchased  (under  protest)  steel  rails  at  the 
prices  recommended  by  the  board. 

Industrial  Cooperation  Senrice. 

On  January  i,  191 9,  the  Industrial  Cooperation  Service  was 
formed  to  take  over  certain  peace-time  functions  of  the  War 
Industries  Board.  Yowl  approval  on  December  3,  1918,  of  my 
request  for  $100,000  from  the  fund  for  the  national  security  and 
defense  made  it  possible  to  carry  on  this  work  dimng  the  last  six 
months  of  the  fiscal  year.  While  some  of  the  work  had  been 
developed  by  the  War  Industries  Board,  it  was  carried  on  there  in 
a  restrictive  and  administrative  way,  while  the  Industrial  Coopera- 
tion  Service's  policy  was  promotive  and  cooperative. 

Generally  speaking,  the  Service  established  a  focal  point  in  the 
Government  for  the  discussion  of  business  and  industrial  problems. 
As  the  work  progressed  the  problems  fell  within  well-defined 
classes;  i.  e.,  those  concerned  with  the  standardization  of  products; 
those  concerned  with  the  search  for  outlets  for  waste  products  and 
the  commercial  development  of  new  products ;  and  those  concerned 
with  plans  for  minimizing  business  abuses.  It  also  acted  for  this 
Department  with  other  Govenmient  departments  in  the  considera- 
tion of  industrial  matters. 

The  Service  was  asked  in  numerous  different  cases  to  seek 
outlets  for  by-products  or  waste  products  of  various  industries. 
The  most  striking  example  was  the  development  of  the  uses  of 
cottonseed-hull  fiber,  hitherto  practically  a  waste  product  of  the 
cottonseed-oil  industry.  Three  uses  for  the  fiber  were  developed: 
(i)  As  an  insulator  for  fireless  cookers,  incubators,  etc.;  (2)  as  a 
binder  in  the  manufactiure  of  composition  soles  for  shoes;  (3)  as 
a  material  for  making  paper. 

It  also  foimd  an  outlet  for  cotton  linters,  used  so  extensively 
during  the  war.  Cooperating  with  the  War  Department,  the 
Bureau  of  Standards  of  this  Department,  and  the  Forest  Products 
Service  of  the  Department  of  Agriculture,  this  Service  demon- 
strated that  linters  could  be  used  to  make  a  good  grade  of  book 
paper,  and  a  ntunber  of  mills  have  started  to  work  along  these 
lines. 
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At  the  request  of  the  Secretary  of  State  this  Service  investigated 
the  possibilities  of  starting  a  submarine  telegraph-cable  industry 
in  the  United  States.  The  reports  of  the  Service  were  valuable 
in  the  consideration  of  the  proposed  Government  trans-Pacific 
cable,  provided  for  in  Senate  bill  1651.  One  of  the  important 
duties  of  the  Industrial  Cooperation  Service  was  cooperation 
with  business  organizations  in  formulating  plans  for  minimizing 
what  are  known  as  "trade  abuses."  At  the  request  of  the  pub- 
lishers of  books  and  the  National  Credit  Men's  Association  the 
"retumed-goods"  question  was  studied.  The  lowest  estimate 
ever  made  as  to  the  cost  to  American  business  of  the  unjustifiable 
retiun  of  merchandise  was  $25,000,000  annually.  This  loss,  of 
course,  is  borne  by  the  ultimate  purchaser.  The  Book  Publishers' 
Association's  problems  were  treated  to  the  satisfaction  of  all 
concerned.  The  larger  general  problem  of  the  unjustifiable 
retiun  of  merchandise  had  to  be  dropped  in  its  early  stages  be- 
cause Congress  did  not  appropriate  money  for  the  continuance 
of  this  Service. 

In  every  instance  the  assistance  rendered  by  this  Service  was 
requested  by  the  industry  or  business  concerned  and  its  activities 
embraced  many  fields.  The  Service  provided  an  admirable 
place  in  the  Government  where  business  men  could  come  and 
discuss  their  difficulties  and  be  assiu-ed  of  sympathetic  attention. 
The  refusal  of  Congress  to  provide  the  sum  of  $56,000  for  the  con- 
tinuance of  this  productive  organization  necessitated  the  con- 
clusion of  its  activities  on  Jime  30,  191 9. 

Waste-Reclamation  Service. 

Organized  to  meet  a  vital  war  emergency,  resulting  from  a 
shortage  of  war  materials,  the  Waste-Reclamation  Service  ren- 
dered very  valuable  permanent  service  during  its  short  existence, 
in  beginning  the  campaign  of  education  necessary  to  get  the 
American  people  in  the  habit  of  saving  the  many  things  that 
they  have  been  throwing  away.  Its  chief  function  was  that  of 
education,  the  action  resting  with  the  State  and  subdivisions 
thereof,  as  the  advantage  accrued  to  them.  Through  speeches, 
publications,  and  specific  advice  by  letter  when  so  requested,  and 
all  the  other  means  open  in  matters  of  this  kind,  this  Service 
sought  to  aid  in  the  reclamation  of  waste  inorganic  materials. 
By  the  proper  disposal  of  ashes,  garbage,  etc.,  by  the  communities, 
not  only  the  materials  themselves  would  be  made  of  use  again. 
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but  there  would  be  a  surplus  of  money  receipts  that  would  reduce 
taxes  proportionately. 

The  system  of  disposing  by  public  sale  of  unused  war  materials, 
now  being  used,  was  suggested  by  this  Service.  Through  its 
initiation  and  efiforts  a  drive  was  launched,  in  conjtmction  with 
the  Treasury  Department,  for  the  saving  of  materials  usually 
destroyed  in  the  annual  clean-up  compaign,  and  payment  made 
therefor  in  Government  Thrift  Stamps  rather  than  cash.  The 
Salvage  Division  of  New  England  estimated  that  $250,000  worth 
of  Thrift  Stamps  would  be  dispersed  by  this  method  during  the 
months  of  May  and  June. 

A  new  method  of  handling  waste  tin  cans  was  also  investigated 
and  called  to  the  attention  of  the  country.  The  old  system  of 
handling  these  cans  emphasized  the  redemption  of  the  tin  re- 
moved from  the  can,  while  the  new  system  deheads  the  can  and 
uses  the  tin  in  a  flat  form.  Besides  reducing  the  cost  of  handling 
the  cans,  this  method  increases  by  about  300  per  cent  the  return 
to  the  contractor. 

As  a  means  of  advising  other  communities  how  to  proceed,  the 
Akron  Industrial  Salvage  Co.  (Inc.),  a  community  waste-saving 
system,  was  investigated  and  a  report  made  covering  its  operation. 
Over  15,000  copies  of  the  first  edition  of  this  publication  were 
distributed  in  two  weeks  and  several  communities  were,  after 
looking  into  the  subject,  ready  to  latmch  similar  systems  when 
this  Service  had  to  be  discontinued. 

An  investigation  of  the  present  means  of  disposing  of  waste 
paper  in  Government  services  was  made  through  the  comtesy  of 
the  Public  Printer,  and  the  report,  which  was  published  as  House 
document  87,  Sixty-sixth  Congress,  first  session,  showed  that  in 
the  year  191 8  the  Government  should  have  received  at  least 
$86,869.35  inore  for  its  waste  paper  than  imder  the  contract  price. 
The  report  also  made  definite  recommendations  which,  if  carried 
out,  would  secure  from  $50,000  to  $100,000  annually  additional 
from  this  source. 

At  the  request  of  the  Wool  Stock  Graders*  Association  this 
Service  released  to  the  press  a  statement  dealing  with  the  value 
of  shoddy  and  recommended  that  the  interested  associations  con- 
fer with  a  joint  committee  to  be  composed  of  representatives  of 
the  Departments  of  Agriculture  and  Commerce,  with  the  idea  of 
estabUshing  tests  for  the  evaluation  of  woolen  fabrics.  The  in- 
terest shown  by  several  organizations  established  the  constructive 
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value  of  the  statement,  and  steps  were  taken  to  organize  the  joint 
committee.  At  about  that  time  the  Service  had  to  be  discon- 
tinued on  accoimt  of  lack  of  f  imds. 

Tests  were  being  made  to  determine  the  method  for  utilizing 
old  shoes.  This  problem  was  pressing,  and  demanded  immediate 
study,  but  also  had  to  be  discontinued. 

A  study  of  the  Army  system  of  garbage  segregation  as  a  means 
of  elimination  of  waste  in  the  preparation  of  food  was  in  the 
course  of  preparation.  It  is  believed  that  the  Army  system  can  be 
applied  to  all  institutions.  An  American  machine  used  by  the 
British  army  was  being  studied  with  the  idea  of  recommending 
that  a  machine  of  this  type  be  installed  in  the  institutions  for  the 
recovery  of  fat. 

A  training  cotu'se  for  salvage  managers  had  been  outlined  and 
one  institution  was  prepared  to  institute  such  a  course  as  soon  as 
this  Service  had  developed  the  field.  Plans  for  the  development 
of  an  association  of  salvage  managers  had  been  drawn  up  and  sub- 
/tnitted  to  several  leaders  in  this  field  for  consideration. 
/  The  refusal  of  Congress  to  appropriate  $25,000  in  order  that  this 
productive  work  might  be  carried  on  necessitated  the  disbanding 
of  the  Service  on  June  30,  191 9.  It  will  be  noted  that  in  one  item 
alone — the  study  of  conditions  governing  the  disposal  of  waste 
in  the  Government  Printing  Office — a  saving  of  from  $50,000  to 
$100,000  per  annum  cotdd  have  been  made,  which  would  have 
paid  the  cost  of  the  entire  Service  for  two  years.     / 

Introduction  of  New  Fish  Food  by  the  Bureau  of  Fisheries. 

It  seems  most  extraordinary  that  at  this  time  of  high  prices 
for  all  matters  entering  into  the  cost  of  living,  and  when  lu-gent 
pressure  is  being  exerted  to  add,  because  of  sore  need,  to  the  ani- 
mal food  supply  of  the  world,  a  work  which  was  successfully 
developing  large  quanfities  of  imused,  nutritious,  and  cheap  foods 
should  be  deliberately  cut  off. 

It  is,  therefore,  with  deep  regret  on  behalf  of  many  thousands 
of  ovx  population  living  in  crowded  centers  along  the  Atlantic, 
Pacific,  and  Gulf  coasts  and  on  the  shores  of  the  Great  Lakes,  that 
I  saw  the  refusal  of  Congress  to  grant  the  sum  of  $15,000  to  main- 
tain the  small  but  effective  staff  of  our  persons  that  have  been  suc- 
cessfully engaged  in  the  work  of  introducing  new,  abundant,  and 
cheap  fish  foods,  available  in  large  quantities,  but  either  unused 
or  little  used.  Such  fishes,  for  example,  as  the  Pacific  mackerel, 
the  ordinary  cod,  and  the  so-called  black  cod,  or  sable  fish,  in  the 
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same  ocean,  find  as  yet  a  limited  market.  The  same  is  true  o? 
burbot  and  the  bowfin  of  the  Great  Lakes,  and  of  the  whiting  of 
the  Atlantic.  There  are  many  others.  It  appears  to  have  been 
the  case  that  this  productive  work,  having  begun  during  the  war, 
was  assumed  to  be  strictly  war  work,  whereas  the  daily  evidence 
to  every  housewife  in  the  land  of  the  price  she  must  pay  for  food 
is  itself  witness  that  the  continuance  of  this  work  is  needed. 

It  is  difficult  for  me  to  imderstand  the  mental  processes  whereby 
so  small  a  sum  as  $15,000  was  refused  for  so  great  a  work  and  one 
that  bore  so  directly  upon  the  homes  and  happiness  of  many  times 
ten  thousand  people  who  feel  the  pressure  of  current  prices.  The 
work  had  received  nothing  but  praise,  which  was  well  deserved. 
Economy  of  the  sort  which  stops  an  effort  to  bring  cheap  and  abun- 
dant food  to  the  knowledge  of  one  people,  and  forces  them,  with- 
out this  knowledge,  to  buy  high-priced  foods,  is  of  a  curious  type. 

The  matter  was  brought  by  me  personally  before  the  Appropria- 
tions Committees  of  both  the  House  of  Representatives  and  the 
Senate,  and  its  peculiar  importance  at  this  time  was  urged  upon 
them,  but  in  both  cases  without  success.  Feeling,  however,  tiiat 
the  subject  could  not  have  been  fully  tmderstood,  it  was  brought 
before  the  attention  of  the  House  of  Representatives  by  a  letter 
dated  July  19,  19 19,  which  forms  House  Document  No.  155, 
Sixty-sixth  Congress,  first  session,  and  is  printed  ui  full,  with  in- 
closures,  in  an  Appendix  B  to  this  report,  in  connection  with  the 
discussion  of  another  subject.  Subsequent  to  this  the  matter 
was  again  brought  before  the  Appropriations  Committee  of  the 
House  of  Representatives  by  the  Commissioner  of  Fisheries  on 
September  2,  1919.     No  aippropriation,  however,  has  been  made. 

One  is  at  a  loss  to  understand  the  reasoning,  if  it  be  such,  which 
leads  to  cutting  off  three  productive  services  at  a  time  when  their 
results  were  ^ectively  helping  the  solution  of  a  concededly 
difficult  situation.  The  Industrial  Cooperation  Service  was  not 
an  expense  to  the  country,  neither  was  the  Waste-Reclamation 
Service,  still  less  the  food  demonstration  work  of  the  Fisheries 
Service.  On  the  contrary,  these  three  Services  produced  wealth. 
The  country  was  the  richer  for  every  month  in  which  they  operated. 
The  country  is  poorer  for  their  stoppage.  There  is  less  food 
to-day  available  because  the  Fisheries  demonstration  work  has 
ceased.  Products  that  are  valuable  are  being  wasted  in  great 
quantities  and  values  because  the  Waste-Reclamation  Service  no 
longer  exists.    For  lack  of  the  Industrial  Cooperation  Service  pro- 
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duction  now  so  sorely  needed  is,  in  many  places,  either  delayed 
or  hampered  or  rendered  more  expensive  for  lack  of  the  mutual, 
helpful  touch  that  Service  provided.  There  is  no  doubt  of  these 
facts.    They  are  denied  by  no  one. 

The  psychology  seems  to  have  been  that  anything  that  was 
bom  during  the  war  was  warlike,  in  its  nature  unfitted  for  peace, 
extravagant.  No  discrimination  seems  to  have  been  made  in 
favor  of  services  which,  coming  into  existence  during  the  war,  yet 
were  meant  for  peace.  The  besom  of  destruction  was  laid  upon 
them.  They  have  been  destroyed  without  regard  to  their  pro- 
ductiveness or  their  advantage  to  the  country. 

This,  natiu-ally,  leads  to  the  suggestion  that  Congress  makes 
no  difference  between  productive  and  unproductive  services.  It 
does  not  practically  recognize  the  difference  between  expenditiu^e 
and  investment.  It  adds  no  force,  so  far  as  my  experience 
goes,  to  demonstrate  that  the  money  expended  in  one  case  pro- 
duces a  direct  profit  to  the  Nation  as  a  whole.  It  is  all  treated  as 
expense  alike.  It  is  all  regarded  as  something  to  be  cut  away,  if 
it  be  possible,  and  men  who  have  by  careful  forethought  devel- 
oped services  to  a  self-sustaining  basis  are  discouraged  to  find 
that  their  efforts  not  only  bring  no  thanks  or  appreciation,  but 
that,  if  the  facts  concerning  them  are  not  disbelieved,  they  are 
at  least  ignored. 

Just  as  the  system  which  Congress  uses  in  dealing  with  un- 
expended balances  is  calculated  to  promote,  and  does,  in  fact, 
promote,  the  avoidance  ot  such  balances  by  the  deliberate  spending 
at  the  close  of  the  fiscal  year  of  all  available  balances  for  any 
proper  use,  so  the  failure  to  discriminate  between  productive 
and  unproductive  services  directly  encourages  looseness  of  admin- 
istration and  leads  men  to  become  careless  as  to  whether  their 
work  is  profitable  or  not. 

The  public  in  no  small  measure  takes  its  mental  cue  from  the 
attitude  of  Congress,  reflected  through  the  press,  and  assumes  all 
Government  appropriations  to  mean  expense,  and  would  be 
siuprised  to  learn  the  extent  to  which  many  of  them  are  profitable 
investments.  The  motor-vessel  fleet  of  the  Bureau  of  Navigation, 
of  the  Department  of  Commerce,  costs  the  Government  nothing; 
instead  it  has  turned  into  the  Treasury,  through  mitigated  fines, 
a  sum  sufficient  to  pay  the  original  cost  of  the  motor  vessels  and 
their  maintenance,  with  a  surplus.  The  Bureau  of  Navigation 
tself  gathers,  through  the  medium  of  the  collectors  of  customs, 
navigation  taxes  which  far  more  than  cover  its  entire  outlay. 
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The  value  at  current  cash  prices  of  the  fish  rescued  by  the  seining 
parties  of  the  Bureau  of  Fisheries  from  the  overflowed  ponds  of 
the  Mississippi  River  between  St.  Paul  and  New  Orleans  is  more 
than  su£5cient  to  pay  the  entire  expense  of  maintaining  the  52 
fish  hatcheries  of  that  service  and  to  present  their  entire  work  of 
producing  over  seven  billion  small  fish  and  fish  fry  per  anntun  as 
a  clean  gift  to  the  Nation,  free  of  all  expense. 

In  an  industrial  corporation  the  outlook  is  always  toward  the 
productiveness  of  expenditure;  in  the  Government  services  the 
productiveness  of  the  expenditiure  is  almost  or  quite  ignored.  It 
may  be  said,  indeed,  that  the  assumption  is  that  all  the  services 
are  deemed  to  rettun  to  their  value  in  work,  else  they  would  not 
be  permitted  to  exist.  If  this  be  so,  what  shall  be  said  in  favor 
of  those  services  which  not  only  do  rettun  their  value  in  work, 
but  in  so  doing  retiun  into  the  Treasury  in  cash  more  than  their 
cost  of  operation?  These,  imder  private  management,  would  be 
deliberately  and  necessarily  encouraged.  These,  under  public 
management,  are,  so  far  as  my  experience  goes,  given  no  special 
consideration. 
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(Phiup  B.  Kbnnsdy,  Director,) 

The  decisive  factor  in  the  work  of  the  Bureau  of  Foreign  and 
Domestic  Commerce  during  the  fiscal  year  191 9  was  the  signing,  on 
November  11,  of  the  armistice  between  Germany  and  the  allied 
powers.  By  that  event  the  year  was  divided  into  two  distinct 
periods  characterized  by  divergent  aims.  It  may  be  said  with 
truth  that  the  termination  of  hostilities  in  Europe  altered,  as  by 
an  abrupt  shock,  the  aspect  of  the  commercial  world  and  the  trend 
of  all  activities  in  trade  promotion.  With  the  achievement  of 
the  great  goal,  tremendous  forces  were  immediately  relaxed, 
recently  created  mechanisms  were  divested  of  their  purpose,  and 
the  need  arose  for  diverting  to  new  channels  the  energies  that 
had  been  devoted  to  the  winning  of  the  war. 

While  the  armies  were  still  struggling  on  the  western  front,, 
private  interests  were  subordinated  to  the  national  cause.  Trade 
regulations  and  restrictions  that  ordinarily  would  have  been 
considered  shackling  were  met  in  a  spirit  of  willing  sacrifice.  Under 
circumstances  such  as  these  the  Biu-eau  of  Foreign  and  Domestic 
Commerce  aided  in  every  possible  way  the  war  organizations  01 
the  Government  and  recognized  that  its  researches  in  foreign 
markets  should  be  considered  as  preparation  for  the  change  that 
would  inevitably  come  with  the  laying  down  of  arms. 

The  conclusion  of  the  armistice  produced  a  striking  change. 
Dangerous  sea  lanes  became  safe  again.  Artificial  economic 
barriers  were  gradually  let  down.  New  States  arose,  with  freedom 
of  entrance  for  the  investigator  and  the  salesman.  In  Etu-ope 
"reconstitution'l  became  the  potent  word.  Provinces  had  been 
devastated;  industries  had  been  wrecked;  the  whole  normal  course 
of  existence  had  been  warped  or  stifled  or  turned  to  alien  ends. 
There  was  the  menace  of  starvation.  Stocks  were  depleted. 
Machinery  that  had  supplied  the  wants  of  millions  lay  in  twisted 
heaps  of  useless  rubbish.  And,  for  replenishment,  the  nations 
which  had  suffered  looked  to  the  United  States.  Here,  then,  was 
a  situation  representing  at  once  commercial  opportunity  and 
social  duty.  To  Europe  the  Bureau  of  Foreign  and  Domestic 
Commerce  has  sent  many  men  to  study  the  needs  of  the  people 
and  the  best  means  of  satisfying  them. 
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Since  the  armistice  American  producers  have  been  free  to 
resume  their  trade  in  South  America,  the  Far  East,  the  Near 
East,  and  the  many  countries  where  the  war  emergency  had 
involved  a  slackening  of  our  effort,  and  a  further  incentive  is  given 
by  the  urgent  desirability  of  providing  new  outlets  for  the  manu- 
f acttuing  facilities  called  into  being  by  the  war.  As  the  industries 
of  the  war-racked  Eiu*opean  nations  revive — ^as  adjustments  are 
effected  and  sectu'e  economic  bases  are  evolved — ^those  nations 
will  reach  out  beyond  the  seas  to  find  markets  for  their  wares. 

American  exporters  will  find  their  path  no  easy  one.  They 
will  need  the  firmest  resolve,  the  most  efficient  methods,  and, 
above  all,  the  most  acctu'ate  knowledge.  This  knowledge  it  is 
the  function  of  the  Bureau  of  Foreign  and  Domestic  Commerce 
to  supply.  American  producers  should  not  enter  new  fields  in 
any  groping  or  hesitant  way;  they  must  be  equipped  with  infor- 
mation as  comprehensive  as  it  is  practical,  as  pertinent  as  it  is 
sound.  In  the  gathering  and  disseminating  of  such  essential 
facts,  the  Bureau  is  proving  signally  useful  to  American  business. 
Its  aim  is  to  stimulate,  to  vitalize,  and,  with  patience  and  con- 
tinuous application,  to  smooth  the  way  for  export  trade.  It  is 
expanding  and  driving  ahead  with  a  clear  comprehension  of  the 
object  sought.  Its  present  opportunity  is  remarkable;  and  it 
may  be  expected  to  respond  with.effective  service. 

Unprecedented  Totals  for  American  Foreign  Trade. 

Dtuing  the  fiscal  year  1919  new  high  marks  were  established 
for  both  the  import  and  the  export  trade  of  the  United  States. 
Imports  of  merchandise  totaled  $3,095,876,582,  as  compared  with 
$2,945,655,403  in  1918  and  $2,659,355,185  in  1917.  Domestic 
exports  amounted  to  $7,074,011,529,  as  against  $5,838,652,057  in 
1918  and  $6,227,164,050  in  191 7.  Not  considering  reexports  of 
foreign  goods,  the  visible  balance  of  trade  in  favor  of  the  United 
States  on  merchandise  transactions  for  the  year  just  ended  was 
$3,978,134,947,  a  figure  never  approached  in  the  commerce  of  any 
nation  in  the  history  of  the  world. 

The  exports  of  domestic  and  foreign  merchandise  to  the  several 
grand  divisions  dtuing  the  fiscal  year  1919  were  as  follows:  Europe, 
$4,634,816,841;  North  America,  $1,291,932,342;  South  America, 
$400,901,601;  Aaa,  $603,924,548;  Oceania,  $208,351,493;  Africa, 
$85,157,432,  making  a  total  of  $7,225,084,257. 
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Letters  of  Appreciation  Show  Practical  Results  Accomplished, 

That  the  services  of  the  Bureau  of  Foreign  and  Domestic  Com 
merce  have  contributed  appreciably  to  the  great  growth  of  Ameri- 
can trade  with  all  parts  of  the  world  is  shown  by  the  many  un- 
solicited letters  of  commendation  received — communications  tell- 
ing of  large  sales  effected  through  the  btu-eau's  aid,  mentioning 
the  receipt  of  data  satisfying  specific  needs,  and  expressing  grati- 
fication at  the  essentially  practical  and  productive  character  of 
the  work  performed.  And  it  is  to  be  remembered  in  this  connec- 
tion that  the  concrete  results  brought  directly  to  the  bureau's 
attention  doubtless  represent  only  a  small  fraction  of  the  trade 
development  that  may  fairly  be  attributed  to  its  efforts. 

Period  of  Readjustment  in  Commercial-Attach6  Service. 

The  bureau's  commercial-attach^  service  the  past  year  has  under* 
gone  a  period  of  readjustment.  War  work  continued  up  to  the 
signing  of  the  armistice,  while  immediately  thereafter  plans  were 
made  for  the  resumption  of  the  normal  activities  of  trade  promotion 
and  investigation.  The  readjustment  period,  however,  brought  its 
own  special  problems.  For  example,  in  Argentina,  Brazil,  Japan, 
and  Australia  the  representatives  have  been  busy  with  the  diflS- 
culties  involved  in  the  sudden  arrival  of  goods  far  in  excess  of 
immediate  needs.  Through  their  efforts  the  situation  was  handled 
effectively  without  loss  to  importers,  exporters,  or  bankers.  In 
England,  France,  Italy,  Spain,  the  Netherlands,  and  Denmarl^  the 
attachfe  have  had  to  deal  with  questions  arising  out  of  the  relaxa- 
tion and  modification  of  war-time  trade  restrictions. 

An  important  development  in  coimection  with  the  commerdal- 
attach^  service  was  the  sending  out  of  trade  commissioners  to  con- 
duct general  investigations  imder  the  direction  and  supervision 
of  the  commercial  attach^.  Early  in  the  fiscal  year  Herman  G. 
Brock  was  sent  to  London  to  assist  Commercial  Attach^  Kennedy 
in  carrying  on  the  strictly  commercial  activities  that  were  neces- 
sarily being  pushed  aside  by  the  war  work.  Mr.  Brock  ftunished 
the  bureau  with  timely  reports  and  was  also  able  to  assist  Mr. 
Kennedy  materially. 

Shortly  after  the  armistice  the  Department  of  Commerce  recog- 
nized the  necessity  for  a  greatly  increased  force  in  Em-ope  to  keep 
in  the  closest  possible  touch  with  important  developments  and 
trade  tendencies.  The  President  allotted  $200,000  from  the  fimd 
for  national  seciuity  and  defense,  and  by  the  latter  part  of  February 
trade  commissioners  and  clerks  were  dispatched  to  Europe. 
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Ten  trade  commissioners  worked  on  general  investigations 
directly  under  the  supervision  of  the  commercial  attachfe.    Their 
investigations  covered  a  wide  variety  of  commercial,  financial, 
and  industrial  subjects. 
Activities  of  Attaches  in  Europe. 

Coming  now  to  a  consideration  of  the  commercial-attach^  posts 
themselves,  the  London  office  should  be  mentioned  first.    Com- 
mercial Attach^  Philip  B.  Keimedy  was  engaged  in  war  work  in 
addition  to  the  normal  activities  of  his  office.     Besides  handling 
mineral  and  tin  problems  for  the  War  Trade  Board  and  aiding 
the  War  Department  in  the  purchase  of  urgently  needed  materials, 
Mr.  Kennedy  took  over  dining  the  latter  part  of  the  year  the  entire 
handling  of  the  Swedish  iron-ore  and  Norwegian  molybdenum 
contracts,  for  which  the  President  put  at  the  disposal  of  the 
Secretary  of  Commerce  $6,000,000  from  the  fimd  for  national 
security  and  defense.     Mr.  Kennedy  has  cooperated  closely  with 
the  ambassador  and  the  consul  general  in  the  matter  of  British 
import  restrictions.     One  of  the  most  important  featines  of  the 
work  in  London  during  the  year  was  the  cooperation  between 
the  office  of  the  commercial  attach^  and  the  American  Chamber 
of  Commerce  in  London.    The  attach^  was  an  ex  officio  member 
of  the  trade  information  committee,  and  his  office  was  represented 
at  its  weekly  meetings.    The  office  in  London  made  first-hand 
investigations  of  markets  for  American  products.     For  example, 
the  possibilities  for  the  sale  of  American  cottonseed-hull  fiber  were 
carefully  analyzed.     Through  the  commercial  attach^  American 
producers  of  dyestuffs  were  put  in  touch  with  officials  of  the  Italian 
Government.     Mr.  Kennedy  represented  the  United  States  imoffi- 
dally  at  the  Interallied  Parliamentary  Conference  held  in  London, 
July  2  to  4,  191 8,  and  submitted  reports  upon  the  deliberations  of 
the  conference.     Dimng   April   Commercial    Attach^    Kennedy 
returned  to  the  United  States  to  confer  with  the  officials  of  the 
bureau  and  meet  business  men  interested  in  post-war  conditions 
in  England.     The  customary  toin  of  commercial  centers  was 
made  and  many  conferences  held.     As  a  result  of  an  invitation 
extended  through  Mr.  Kennedy  to  the  Chamber  of  Commerce  of 
the  United  States  in  behalf  of  the  Associated  Chambers  of  Com- 
merce in  Great  Britain,  the  former  body  decided  to  bring  to  this 
country  in  the  early  fall,  for  a  discussion  of  industrial  and  financial 
reconstruction  problems,  commercial  delegations  from  the  allied 
nations  in  Europe.     In  July,  1919,  Mr.  Kennedy  was  appointed 
Director  of  the  Bureau  of  Foreign  and  Domestic  Commerce. 
156130-ooif  1919 6 
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Pierce  C.  Williams  accompanied  to  Paris  the  War  Trade  Board 
representative  and,  imder  his  direction,  organized  and  operated  for , 
several  months  the  American  office  of  the  Interallied  Contingent 
Commission  and  continued  to  assist,  to  an  extent,  in  the  work  of 
the  War  Trade  Board.  He  submitted  timely  and  valuable  reports 
on  such  subjects  as  French  industrial  reconstruction,  the  formation 
of  consortiums  and  comptoirs,  import  restrictions,  and  cooperative 
selling  by  American  interests.  He  made  an  investigation  of  eco- 
nomic conditions  in  Switzerland.  Mr.  Williams  resigned  to  enter 
private  employ,  and  Chaimcey  Depew  Snow,  formerly  Assistant 
Chief  of  the  Bureau,  was  appointed  commercial  attach^  and  took 
charge  in  Paris  March  24,  191 9.  Mr.  Snow  also  has  kept  in  inti- 
mate touch  with  reconstruction  problems.  Tariff  questions  and 
changes  in  import  restrictions  have  been  closely  followed.  The 
attach^  has  cooperated  with  the  Rhineland  High  Commission,  the 
officials  in  charge  of  the  sale  of  Army  supplies  and  equipment,  and 
the  Supreme  Economic  Coimdl,  as  well  as  with  the  American 
Chamber  of  Commerce.  As  an  example  of  the  tangible  results 
accomplished  by  Mr.  Snow,  I  may  mention  the  assistance  given  to 
individual  import  applications  for  American  goods,  even  to  the 
extent  of  preventing  the  confiscation  of  such  goods. 

At  the  beginning  of  the  fiscal  year  Commercial  Attach^  Erwin 
W.  Thompson  was  in  London,  continuing  the  work  with  the  War 
Trade  Board  begim  in  March.  He  returned  to  Copenhagen  in 
July  and  resumed  his  intensive  study  of  the  Scandinavian  and 
German  press.  This  study  and  daily  contact  with  commercial 
and  financial  men  throughout  the  Baltic  region  enabled  him  to 
f tunish  authoritative  reports  on  economic  subjects.  Through  one 
of  his  reports  the  United  States  Shipping  Board  was  enabled  to 
obtain  from  a  Danish  factory  large  Diesel  engines  urgently 
needed.  Mr.  Thompson  worked  out  plans  for  financing  ship- 
ments of  American  cotton  and  other  commodities  into  the  new 
Baltic  countries  by  a  system  of  dividing  up  the  credits  between 
the  American  shipper  and  the  Danish  institutions  ?n  a  way  that 
keeps  the  American  shipper  always  secured  by  safe  shipping  or 
warehouse  documents.  Other  special  activities  included  an 
investigation  of  textile  substitutes,  a  study  of  methods  to  be  used 
in  reconciliation  of  trade  disputes,  a  stuvey  of  Scandinavian 
sources  of  supply  of  foodstuffs  and  other  products  for  the  American 
Expeditionary  Force,  and  inquiries  as  to  the  establishment  of  an 
American  chamber  of  commerce  in  Copenhagen. 
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During  the  entire  year  Commercial  Attach^  Paul  L.  Edwards 
acted  as, the  American  representative  on  the  Interallied  Trade 
Committee  at  The  Hague.  Mr.  Edwards  served  as  the  agent  of 
the  War  Trade  Board  and  the  American  minister  in  carrying  out 
the  various  agreements  with  the  Dutch  Government,  including  the 
handling  of  the  correspondence  with  the  Netherlands  Oversea 
Trust.  During  November,  19 18,  he  visited  London  to  confer 
with  allied  representatives  regarding  the  various  Dutch  economic 
agreements.  Several  trips  were  made  to  Paris  to  confer  with  the 
Supreme  Blockade  Coimcil  concerning  blockade  administration 
and  the  shipping  of  foodstuffs  to  Germany  under  the  Brussels 
agreement.  Mr.  Edwards  also  reported  on  current  commercial 
and  financial  matters. 

Commercial  Attach^  William  C.  Huntington  spent  most  of  the 
year  in  the  United  States  because  of  the  unsettled  conditions  in 
Russia.  During  the  early  part  of  the  fiscal  year  he  was  in  Moscow 
aiding  otu*  diplomatic  and  consular  officers.  He  left  Russia  in  the 
fall,  reaching  the  United  States  in  November  after  visiting  Stock- 
holm, London,  and  Paris.  In  Washington,  Dr.  Huntington  has 
held  many  conferences  with  officials  of  other  Government  depart- 
ments interested  in  Russia.  Besides  making  numerous  addresses, 
he  has  organized  the  Russian  division  of  the  bureau. 

In  the  fall  of  191 8  it  was  decided  to  establish  a  commercial- 
attach^  post  at  Madrid,  and  the  position  was  offered  to  William  A. 
Montavon,  who  had  served  ia  Lima,  Peru.  After  the  resignation 
of  Mr.  Montavon,  Chester  Lloyd  Jones  was  appointed  and  opened 
his  office  March  5,  1919.  At  this  post  the  work  has  been  largely 
of  a  trade-promotive  character.  Mr.  Jones  has  assisted  the 
embassy  in  connection  with  oiu-  commercial  treaty  relations  with 
Spain,  and  kept  in  close  touch  with  proposed  tariff  legislation. 
He  secured  the  revision  of  discriminating  tariff  classifications 
affecting  American  trade.  Our  ambassador  in  Spain  has  expressed 
his  gratification  at  the  valuable  services  rendered  by  Mr.  Jones, 
and  has  recommended  the  assignment  of  additional  assistants  in 
the  office  of  the  commercial  attachd  at  Madrid.  The  representa- 
tions of  oiu-  attachd  were  largely  responsible  for  the  recent  granting 
to  a  New  York  company  of  the  important  concession  for  exploiting 
extensive  potash  deposits  north  of  Barcelona.  This  single  achieve- 
ment is  sufficient  to  justify  the  maintenance  of  the  attache's  office 
and  the  expenditure  it  involves.  Other  activities  worthy  of 
spedal  mention  include  assistance  to  the  Liquidation  Commission 
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of  the  Army,  cooperation  with  the  American  Chamber  of  Com- 
merce in  Barcelona,  and  special  reports  on  Spanish  trade 
conditions. 

The  second  new  post  opened  diuring  the  year  was  at  Rome. 
Commercial  Attach^  Alfred  P.  Dennis  reached  his  post  in  March, 
19 1 9.  Through  his  efforts  and  those  of  his  assistants,  import 
permits  were  issued  for  8,000  packages  of  American  goods  that 
had  been  held  for  six  months  at  Genoa.  Among  other  products, 
American  tractors,  shoes,  hosiery,  tubing,  steel,  and  chetaicals 
were  admitted  upon  the  representations  of  the  attache's  office. 
Mr.  Dennis  assisted  the  embassy  in  obtaining  equal  treatment  for 
American  goods  discriminated  against  in  Italian  treaties  with 
other  nations.  He  has  discussed  with  the  Director  of  Economic 
Policy  and  the  Director  of  Customs  questions  relating  to  the 
admission  into  Italy  of  American  products.  He  has  also  aided 
firms  seeking  to  establish  themselves  in  the  Italian  market. 

Results  Attained  by  Far-Eastern  Offices. 

During  the  first  half  of  the  fiscal  year  Commercial  Attach^  Julean 
Arnold  was  in  Shanghai,  serving  as  chairman  of  the  International 
Maritime  Customs  Conference.     During  Mr.  Arnold's  absence  the 
office  at  Peking  was  in  charge  of  A.  W.  Ferrin  and  Paul  P.  Whit- 
ham.     In  cooperation  with  a  representative  of  the  War  Trade 
Board,  Mr.  Ferrin  initiated  negotiations  for  the  sale  of  5,000  cars 
and  100  locomotives  to  the  Chinese  Government  Railways  under 
a  car-trust  agreement.    Mr.  Arnold  assisted  in  the  organization 
of  a  new  American  bank  in  China,  as  well  as  in  that  of  a  joint 
Chinese-American  bank.    As  a  result  of  his  eflforts,  equipment  for 
10  cotton  mills  was  purchased  and  installed  in  China.     He  aided 
in  establishing  an  American  tannery,  had  a  share  in  the  sale  of 
American  cars  and  railway  equipment,  and  aided  American  archi- 
tects to  obtain  contracts  in  China.    American  industrial  films  have 
been  exhibited  to  acquaint  the  Chinese  business  public  with  Ameri- 
can equipment  and  methods  of  production.    The  attach^  has 
worked  for  the  protection  of  American  trade-marks,  and  has 
fiuthered  the  establishment  of  an  American  news  service  and 
better  shipping  facilities  to  China.    With  the  aid  of  American 
consular  officers  he  has  prepared  a  comprehensive  handbook  of 
China.    Mr.  Arnold  is  now  on  his  way  to  the  United  States. 

Up  to  the  signing  of  the  armistice  Commercial  Attach^  Frank  R. 
Rutter,  at  Tokyo,  was  chiefly  engaged  with  problems  arising  out 
of  trade  restrictions  and  with  the  study  of  industrial  and  economic 
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conditions.  Dr.  Rutter  left  for  the  United  States  in  December  to 
accept  an  important  position  on  the  staflf  of  the  bureau  in  Wash- 
ington. James  F.  Abbott  was  appointed  to  succeed  him.  Since 
his  arrival  at  his  post  in  March,  Mr.  Abbott  has  been  renewing 
contacts  in  Japan  and  has  been  keeping  Americans  acquainted 
with  commercial  developments. 

In  Australia,  A.  W.  Ferrin,  by  addresses  before  commercial 
bodies  and  through  press  contributions,  has  aided  in  removing 
misunderstandings  as  to  American  trade  methods  and  ideals. 
Another  important  service  has  been  in  connection  with  the 
amicable  settlement  of  large  claims  made  against  Americans  by 
Australian  importers.  Mr.  Ferrin  has  done  excellent  trade- 
promotion  work,  and  substantial  business  has  resulted  from  his 
aiding  Australians  to  obtain  American  agencies. 

Work  of  Attaches  in  Latin  America. 

The  office  at  Buenos  Aires  was  largely  occupied  with  war  work. 
Commercial  Attach^  Robert  S.  Barrett  was  also  the  representa- 
tive of  the  War  Trade  Board  and  the  Shipping  Board.  Mr. 
Barrett  obtained  the  cooperation  of  the  commercial  representa- 
tives of  the  allied  Governments  and  organized  a  committee,  of 
which  he  was  elected  chairman,  to  take  joint  action  on  all  enemy- 
trade  matters.  He  also  suggested  and  assisted  in  the  organiza- 
tion of  the  Allied  Chamber  of  Commerce  of  Buenos  Aires.  To  the 
Shipping  Board  Mr.  Barrett  made  important  and  exhaustive 
reports.  Diu-ing  the  shipping  strike  he  rendered  notable  service. 
Mr.  Barrett  also  devoted  considerable  time  to  trade  promotion. 
Largely  through  his  efforts,  the  United  States  Chamber  of  Com- 
merce in  Buenos  Aires  was  organized.  Many  representatives  of 
American  firms  were  assisted,  and  in  one  instance  an  initial  order 
of  $100,000  worth  of  rubber  goods  was  secured.  Mr.  Barrett  made 
frequent  and  extensive  reports  on  timely  subjects.  He  resigned 
April  I  to  enter  private  business,  but  returned  to  the  United  States 
and  spent  three  months  conferring  with  business  men  before  his 
resignation  was  accepted.  Dr.  Julius  Klein,  who  had  served  as 
chief  of  the  bureau's  Latin  American  division,  was  appointed 
commercial  attach^  at  Buenos  Aires. 

J.  E.  Philippi  was  appointed  commercial  attach^  at  Rio  de 
Janeiro,  arriving  at  his  post  November  3,  1918.  He  has  devoted 
considerable  time  to  a  tmification  of  the  American  commercial 
organizations  in  Brazil  into  an  effective  body,  the  American 
Chamber  of  Commerce  for  Brazil.    The  organization,  with  the 
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aid  of  Mr.  Philippi,  has  assisted  in  n^;otiations  concerning  arbitra- 
tion of  commercial  disputes.  The  attach^  has  made  a  close  study 
of  the  Brazilian  tari£f.  Following  the  armistice  unusually  heavy 
import  shipments  were  received,  and  in  many  lines  stodcs  were 
largely  in  excess  of  immediate  needs.  The  attach^  was  instru- 
mental in  working  out  plans  for  handling  the  situation  without 
loss  to  the  parties  interested.  Mr.  Philippi  has  kept  the  Depart- 
ment informed  with  respect  to  shipping  facilities,  freight  rates, 
etc.,  has  submitted  many  valuable  reports  on  other  important 
subjects,  and  has  aided  in  various  ways  American  exporters. 

During  the  greater  part  of  the  year  the  office  at  Lima,  Peru, 
has  been  in  charge  of  Robert  E.  Hurd,  secretary  to  the  commercial 
attach^.  Mr.  Montavon  returned  to  Washington  in  October  to 
confer  with  exporters.  However,  Mr.  Montavon  decided  while  in 
this  country  to  accept  an  important  place  with  a  private  organiza- 
tion. His  trip  through  the  United  States  was  highly  successful. 
While  at  Lima  the  attach^  was  chairman  of  the  subcommittee  of 
the  Allied  Conference  of  Ministers  that  considered  war-trade 
problems.  After  the  departure  of  the  attach  6,  Mr.  Hm-d  con- 
tinued these  activities,  acting  as  secretary  for  the  organization. 

Usefulness  of  Attach6  Service  Clearly  Demonstrated. 

The  commercial  attaches  in  South  America  have  submitted 
special  reports  on  the  openings  for  American  marine-insurance 
operations,  markets  for  drawing  instruments  and  architects* 
supplies,  and  German  competition  in  all  its  phases.  The  attaches 
at  Copenhagen,  The  Hague,  and  Paris  have  studied  the  status  of 
the  German  dye  industry.  Oiu-  representatives  in  Paris  and 
Rome  were  able  to  assist  the  important  commissions  representing 
the  National  Industrial  Conference  Board  and  the  World  Cotton 
Conference,  while  the  London  and  Paris  offices  were  of  similar 
assistance  to  the  commissions  representing  the  shoe  and  leather 
trades  and  the  Merchants  and  Manufacturers'  Board  of  the  Cleve- 
land Chamber  of  Commerce.  The  attach^  service  created  interest 
in  the  exhibition  held  in  Philadelphia  in  Jime  imder  the  auspices  of 
the  National  Association  of  Hosiery  &  Knit  Goods  Manufacturers. 

A  striking  example  of  the  usefulness  of  the  sendee  is  foimd  in 
its  cooperation  with  the  United  States  Sugar  Equalization  Board, 
which  asked  the  bureau  whether  the  attachfe  could  assist  in 
opening  up  foreign  markets  for  sugar.  The  attaches  were  in- 
structed to  give  the  matter  publicity  as  well  as  take  it  up  directly 
with  foreign  importers.    Soon  the  export  demand  became  so 
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heavy  that  the  board  found  it  necessary  to  restrict  the  exportation 
of  sugar. 

As  another  example  of  the  utiKty  of  the  service,  I  may  mention 
the  cooperation  of  the  Biu-eau  with  the  Bureau  of  Markets  of  the 
State  of  South  Dakota  in  finding  markets -for  range  horses  in 
Europe. 

Vital  Work  Accomplished  by  Trade  Commissioners. 

The  division  of  foreign  investigations  has  aided  the  war  activities 
of  such  organizations  as  the  War  Trade  Board,  the  War  Industries 
Board,  the  Cotmcil  of  National  Defense,  the  Shipping  Board,  and 
the  War  Department  Trade  Commissioner  Axel  H.  Oxholm  ren- 
dered important  services  in  connection  with  the  inspection  of 
timber  for  the  American  Expeditionary  Force.  Trade  Commis- 
sioner Norman  L.  Anderson  kept  closely  in  touch  with  matters 
of  interest  in  the  Scandinavian  coimtries,  Finland,  Germany,  and 
elsewhere.  Nels  A.  Bengtson,  trade  commissioner  at  Christiania, 
cooperated  with  special  representatives  of  the  War  Trade  Board  in 
Norway. 

The  lumber  investigations  conducted  by  Trade  Commissioners 
Axel  H.  Oxholm,  Roger  E.  Simmons,  Nelson  C.  Brown,  ajid  John 
R.  Walker  were  practically  completed  at  the  end  of  the  fiscal 
year,  and  their  reports  will  appear  shortly.  Upon  returning  to 
the  United  States,  each  of  the  investigators  made  a  tour  of  the 
principal  lumber  centers,  giving  first-hand  information  con- 
cerning the  results  of*  his  trip  abroad.  Great  benefit  will  im- 
questionably  be  derived  from  the  personal  suggestions  of  the 
commissioners,  as  well  as  from  the  material  in  the  forthcoming 
monographs.  The  regions  covered  in  the  investigation  were 
Finland,  Sweden,  and  Norway;  Russia  and  Siberia;  the  Spanish 
Peninsula,  Italy,  and  Greece;  and  Great  Britain,  France,  Belgium, 
and  the  Netherlands. 

The  year  witnessed  the  completion  of  the  field  work  in  the 
investigation  of  South  American  f  umitiu-e  markets  by  Harold  E. 
Everley  and  the  publication  of  his  book  entitied  "  Furniture  Markets 
of  Chile,  Peru,  Bolivia,  and  Ecuador."  His  reports  on  the  east- 
coast  cotmtries  will  soon  appear. 

Trade  Commissioner  W.  W.  Ewing  finished  his  study  of  the 
opporttmities  in  South  America  for  the  sale  of  American  construc- 
tion materials  and  machinery.  A  bulletin  was  published  embody- 
ing the  information  that  he  gathered  in  Chile,  Peru,  and  Ecuador, 
and  reports  on  Argentina,  Bolivia,  Uruguay,  and  Brazil  are  being 
prepared. 
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Charles  C.  Hanch  conducted  a  short  investigation  of  the  auto- 
mobile situation  in  England  and  on  the  Continent  of  Einrope. 

"Jewelry  and  Silverware  in  Cuba"  represented  the  first  tangible 
result  of  the  investigation  by  Samuel  W.  Rosenthal  into  the  Latin 
American  markets  for  the  articles  indicated.  Various  other  mono- 
graphs are  soon  to  be  published. 

Trade  Commissioner  J.  W.  Sanger  finished  his  study  of  advertis- 
ing methods  and  conditions  in  the  Latin  American  countries.  His 
reports  are  most  pertinent  and  interesting. 

Oliver  M.  Smart  has  returned  to  the  United  States  with  valuable 
data  on  the  market  for  electrical  goods  in  Italy. 

Dining  the  past  year  William  M.  Strachan  investigated  the  pro- 
duction and  exportation  of  certain  tropical  products  in  Central 
America  and  Colombia,  at  the  request  of  the  United  States  Shipping 
Board. 

Henry  Wigglesworth  made  a  short  survey  of  the  general  situa- 
tion in  the  chemical  industries  of  Einrope. 

There  is  now  in  press  a  monograph  on  "Electrical  Goods  in 
Argentina,  Uruguay,  and  Brazil, "  written  by  Trade  Commissioner 
Philip  S.. Smith  to  complete  the  series  resulting  from  his  South 
American  investigations. 

The  other  specialized  investigations  completed  dining  the  year 
include  those  of  W.  G.  Marshall  on  industrial  machinery  in  Italy; 
H.  Lawrence  Groves  on  agricultin-al  machinery  in  France;  Charles 
P.  Wood  on  industrial  machinery  in  France  and  Belgium;  and 
Arthur  N.  Young  on  financial  conditions  in  Spain. 

Trade  Commissioner  Edward  F.  Feely  made  a  survey  of  general 
commercial  and  economic  conditions  in  Mexico  and  has  now  been 
appointed  commercial  attach^  at  Mexico  City. 

Louis  E.  Van  Norman  was  appointed  trade  commissioner  to 
investigate  general  trade  conditions  in  Rumania  and  was  stationed 
at  Bucharest  for  about  six  months.  Having  obtained  important 
data  on  fundamental  economic  factors,  he  has  returned  to  this 
coimtry  to  give  American  business  men  the  benefit  of  his  observa- 
tions. 

Leslie  C.  Wells  was  assigned  to  the  party  of  the  French  Institute 
in  the  United  States  that  has  been  makmg  a  torn-  of  France,  in- 
cluding the  devastated  regions. 

Among  other  general  investigations  should  be  mentioned  those 
of  Nels  A.  Bengtson  in  Norway,  Harry  T.  Collings  in  Belgitun,  and 
Eliot  G.  Mears  in  Greece.  Mr.  Mears  has  been  ordered  to  proceed 
to  Constantinople,  to  report  on  general  commercial  and  economic 
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conditions.  Mr.  Bengtson  and  Mr.  Ceilings  are  retiuning  to  the 
United  States.  General  investigations  that  are  continuing  as  the 
fiscal  year  ends  are  those  of  P.  L.  Bell  in  Colombia  and  Venezuela, 
John  A.  Fowler  in  the  Dutch  East  Indies  and  Straits  Settlements, 
Vladimir  A.  Geringer  in  Czechoslovakia,  and  R.  A.  Lundquist  in 
South  Africa.  Upon  the  completion  of  his  work  in  South  Africa 
(including  the  preparation  of  a  report  on  the  electrical-goods  trade) , 
Mr.  Limdquist  is  expected  to  proceed  to  India  to  study  the  market 
for  electrical  goods  in  that  country. 

William  L.  Schiu-z  was  appointed  trade  commissioner  in  Febru- 
ary to  make  a  general  investigation  in  Bolivia  and  Paraguay.  No 
trade  commissioners  have  been  located  in  those  countries  before, 
though  short  visits  to  the  principal  centers  have  been  made  by 
several  commodity  investigators  of  the  biureau. 

Special  investigations  now  in  progress  include  those  of  J.  Morgan 
Clements  of  mineral  resources  in  China;  Coiutenay  De  Kalb  of 
mineral  resources  in  Spain ;  L.  S.  Garry  of  textiles  in  South  America  ; 
Harry  F.  Grady  of  financial  conditions  in  England  and  on  the 
Continent;  Norman  L.  Hertz  of  leather  in  Etu-ope;  Alexander 
I/Uchars  of  machine  tools  in  England  and  on  the  Continent;  W. 
H.  Rastall  of  industrial  machinery  in  the  Far  East;  Paul  P. 
Whitham  of  transportation  and  port  facilities  in  China. 

District  and  Cooperative  Offices. 

As  with  other  branches  of  the  bureau's  activity,  the  work  of 
its  district  and  cooperative  offices  during  the  past  year  falls  natur- 
ally into  two  divisions — ^that  performed  before  the  signing  of  the 
armistice  and  the  work  undertaken  subsequent  to  that  date. 

While  the  actual  handling  of  export  and  import  licenses  was 
taken  out  of  the  hands  of  the  district  and  cooperative  office  man- 
agers some  time  before  the  beginning  of  the  past  fiscal  year,  a 
great  many  requests  and  inquiries  continued  to  reach  these  offices 
with  respect  to  the  war  regulations  of  this  coimtry  and  of  foreign 
nations.  It  is  estimated  that  approximately  25  to  35  per  cent  of 
the  time  of  the  employees  of  these  offices  was  taken  up  in  fiunish- 
ing  information  of  this  character  and  in  advising  business  men  as 
to  the  proper  procedure  in  complying  with  these  war-time  regula- 
tions while  still  conducting  as  much  foreign  trade  as  possible. 

After  the  armistice,  the  urgent  demands  from  American  busi- 
ness men  for  advice  and  assistance  in  relation  to  the  new  markets 
taxed  severely  the  limited  personnel  of  the  bureau's  branch  offices. 
Manufacttu-ers  and  exporters  have,  for  the  most  part,  expressed 
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deep  appredatioD  of  the  manner  in  which  their  requests  were 
handled. 

Probably  the  most  notable  featm-e  of  the  work  of  these  offices 
after  the  signing  of  the  armistice  was  the  arrival  in  this  coimtry  of  a 
comparatively  large  number  of  foreign  business  men  desiring  to 
be  placed  in  touch  with  American  merchants.  This  is  a  service 
for  which  the  district  offices  are  peculiarly  fitted,  each  office  man- 
ager being  in  close  contact  with  the  business  interests  of  his  dis- 
trict and  being  able,  therefore,  to  place  foreign  buyers  in  direct 
commimication  witli  firms  which  can  supply  their  requirements. 

Another  featiu^  of  the  work  that  has  developed  greatly  during 
the  past  year  has  been  the  investigation  of  complaints  made 
against  American  firms  by  foreign  dealers.  In  such  abnormal 
conditions  as  those  prevailing  during  the  war  it  was  inevitable 
that  misimderstandings  and  mistakes  should  occur.  The  district 
and  cooperative  offices  of  the  bureau  have  been  eminently  suc- 
cessful in  adjusting  these  difficulties  amicably  and  without  recourse 
to  legal  procedure.  The  effect  of  this  work  upon  foreign  good 
will  toward  the  United  States  is  evident. 

Work  in  Connection  with  Latin  America. 

June  30,  1 91 9,  marked  the  end  of  the  busiest  and  probably  the 
most  useful  year  in  the  history  of  the  biureau's  Latin  American 
division,  organized  in  1916  for  the  general  purpose  of  promoting 
American  trade  with  all  countries  and  colonies  in  the  Western 
Hemisphere  to  the  south  of  the  United  States.  During  its  com- 
paratively short  existence  a  large  quantity  of  economic  informa- 
tion has  been  accumulated,  the  development  having  been  esp>e- 
cially  rapid  subsequent  to  the  entrance  of  the  United  States  into 
the  war.  Like  all  public  and  private  institutions,  the  Latin 
American  division  has  found  the  fiscal  year  191 9  composed  of  two 
distinct  phases — ^that  from  July  i,  1918,  until  the  signing  of  the 
armistice  on  November  11,  and  that  after  November  11,  191 9. 

Early  in  the  war  the  division  was  called  upon  to  cooperate 
actively  in  many  aspects  of  war  work  involving  Latin  American 
affairs.  About  50  per  cent  of  the  time  of  the  division  during  the 
duration  of  the  war  was  given  to  the  preparation  of  economic  mate- 
rial for  war  uses  and  to  assistance  rendered  to  investigators  from 
other  Government  offices.  In  some  instances  the  war  organizations 
found  it  necessary  to  maintain  in  the  division  members  of  their 
staffs  on  full-time  work.  The  four  offices  of  the  War  Department 
maintaining  closest  contact  with  the  division  were  the  military 
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intelligence  branch,  the  air-craft  procurement  division,  the  gas- 
defense  service,  and  the  Surgeon  General's  Office. 

The  division  was  in  particularly  close  touch  with  the  Shipping 
Board  because  of  the  necessity  for  careful  study  of  ship  service 
to  Latin  America  with  a  view  to  curtailing  that  service  to  a  min- 
imum in  order  to  supply  tonnage  for  trans- Atlantic  troop  and 
munition  movements.  The  files  of  the  division  were  used  as  the 
fotmdation  for  data  relating  to  such  questions  as  Mexican  petro- 
leum, Latin  American  merchant  marine,  fuel  supplies  of  South 
American  countries,  interned  German  shipping  in  Latin  American 
ports,  and  Japanese  ship  movements  to  South  America. 

The  division  was  called  upon  constantly  by  the  War  Trade 
Board  for  advice  on  the  granting  of  Ucenses  for  exports  to  Latin 
America,  with  special  reference  to  the  actual  necessity  for  the 
given  conmiodity  in  the  consuming  countries.  As  the  board 
undertook  to  establish  its  own  field  service,  its  various  appointees 
were  given  special  preliminary  training  in  the  Latin  American 
division  before  departing  for  their  posts  in  the  southern  countries. 

The  division  furnished  to  the  Food  Administration  a  number 
of  comprehensive  tabulations  relating  to  the  trade  in  sisal  fiber, 
sugar,  bananas,  coffee,  and  cereals. 

Aid  was  given  to  the  Geological  Survey  in  its  investigations  of 
the  Latin  American  supplies  and  the  proprietary  control  of  such 
minerals  as  nitrate,  petroleum,  coal,  tin,  zinc,  manganese,  plati- 
num, antimony,  and  tungsten. 

For  the  Federal  Reserve  Board  members  of  the  division  wrote 
brief  treatises  covering  the  effects  of  the  war  on  exchange  in 
Brazil,  Uruguay,  Argentina,  and  Chile. 

Data  and  suggestions  were  supplied  to  the  Committee  on  Public 
Information. 

Investigations  were  conducted  regularly  for  the  Foreign  Trade 
Adviser's  office  of  the  State  Department. 

The  division  also  cooperated  in  collecting  econoihic  data  for  use 
at  the  Peace  Conference.  Numerous  reports  were  prepared  for 
this  use. 

While  the  time  of  the  Latin  American  division  was  primarily 
occupied  with  the  war  activities  above  enumerated,  prior  to  the 
signing  of  the  armistice,  the  work  of  supplying  trade  information 
to  private  interests  was  not  neglected.  It  was  often  called  upon 
to  act  as  a  mediator  between  private  business  and  the  Govern- 
ment war  organizations. 
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The  revolution  in  commercial  activity  that  took  place  after 
the  cessation  of  hostilities  was  reflected  in  the  work  of  the  Latin 
American  division.  Manufacturing  industries  turned  to  foreign 
markets  as  outlets  for  their  production.  The  average  number  of 
letters  of  trade  information  written  weekly  by  the  division,  in 
response  to  inquiries  received  from  business  houses,  increased 
from  89  in  July,  1918,  to  220  in  April,  1919.  The  number  of 
visits  by  export  managers,  salesmen,  and  officials  of  manufacture, 
ing  firms  and  export  houses  grew  to  35  or  40  per  week. 

One  of  the  most  encouraging  features  of  the  trade-promotive 
work  of  the  Latin  American  division  has  been  the  regularity  with 
which  its  services  have  been  used  by  business  institutions  recog- 
nized as  among  the  most  important  in  the  United  States.  Among 
them  may  be  mentioned  practically  all  the  American  banks  that 
have  branches  or  affiliated  houses  in  Latin  America,  the  more 
prominent  steel  companies,  many  of  the  strongest  export  and 
import  houses,  investment  and  financial  institutions,  and  many 
others  among  the  leaders  in  their  respective  industries,  such  as 
textiles,  chemicals,  paints  and  varnishes,  jewelry,  rubber,  motor 
cars,  agricultiu'al  implements  and  machinery,  industrial  equip- 
ment, railway  supplies,  electrical  manufactures,  explosives,  timber/ 
hardware  of  all  kinds,  construction  materials,  foodstuffs,  and,  in 
lesser  voltune,  practically  every  variety  of  manufactures. 

So  far  as  has  been  practicable  in  view  of  the  time  necessarily 
occupied  by  work  of  more  immediate  importance,  the  division 
has  prepared,  on  subjects  of  timely  interest,  articles  involving 
original  research.     These  reports,  to  which  the  name  of  **  Latin 
American  circulars  "  has  been  given,  were  issued  during  the  past 
year  at  intervals  of  approximately  two  weeks  and  have  been 
published  in  Commerce  Reports.     The  series  has  included  reports 
on  the  trade  balance  and  foreign  exchange  of  Uruguay  and 
Brazil;  railways  and  railway  development  in  Mexico,  Brazil,  Peru, 
and  Argentina;  petroleum  and  general  trade  conditions  in  Mexico; 
studies  of  paint  and  varnish  and  automobile  markets;  and  other 
miscellaneous  subjects.     A  gratifying  appreciation  of  this  phase 
of  the  division's  work  has  been  evidenced  not  only  by  personal 
letters  but  also  by  the  reprinting  of  such  studies  in  trade  journals 
and  the  daily  press. 

During  the  last  weeks  of  the  year  the  division  prepared  a  com- 
plete syllabus  for  the  use  of  instructors  in  Latin  American  trade 
courses  and  of  students  who  desire  to  piusue  such  study  inde 
pendently.     This  work  comprises  four  com-ses  on  the  main  divi- 
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sions  of  Latin  America,  including  preliminary  references  to  the 
history  and  social  heritage  of  each  nation  as  well  as  a  review  of 
the  physical  featm-es,  transportation,  native  products,  banking 
and  finance,  and  economic  characteristics  peculiar  to  the  region 
under  consideration.  Commodity  studies  based  mainly  on  the 
official  reports  published  by  the  Bm-eau  of  Foreign  and  Domestic 
Commerce  form  the  practical  end  of  each  course.  This  syllabus 
will  be  embodied  in  a  bulletin  to  be  issued  by  the  Federal  Board 
for  Vocational  Education  about  the  first  of  September,  1919. 

Promotion  of  Trade  with  Far  East. 

The  Far  Eastern  division  accumulates  and  distributes  trade 
information  in  a  variety  of  ways.  It  clips  and  files  all  pertinent 
articles  appearing  in  about  20  representative  Far  Eastern  trade 
papers.  In  order  to  insure  as  extensive  a  circulation  as  possible 
for  data  of  this  character,  a  weekly  digest  of  the  clippings  is  made 
and  published  in  Commerce  Reports.  These  "press  notes"  are 
widely  copied  in  trade  and  news  papers  throughout  the  United 
States.  The  value  of  thus  directing  intelligent  inquiry  is  mani- 
fest; it  discoiurages  the  old  type  of  "dragnet"  inquiry  that  is  so 
difficult  to  handle  and,  with  more  beneficial  results,  excites  the 
interest  of  merchants  and  manufactiu-ers  in  available  material  of 
a  specific  nature.  Lists  of  selected  titles,  from  the  clipping  files 
and  the  card  index  of  articles  in  periodicals,  are  distributed  to  the 
bureau's  district  and  cooperative  offices. 

The  duplicate  replies  of  consuls  to  trade  inquiries  are  filed  in 
the  Far  Eastern  division,  and  their  gist  is  summarized  on  cards. 
Letters  of  special  interest  form  the  nucleus  of  articles  in  Commerce 
Reports,  imder  the  heading  **  Far  Eastern  trade  notes."  For  Com- 
merce Reports,  also,  the  division  prepares  summaries  of  forth- 
coming monographs  by  the  field  investigators  of  the  bureau. 

Special  lines  of  investigation  for  commercial  attaches  and  trade 
commissioners  are  suggested  by  the  division,  based  upon  inquiries 
received  from  American  sources. 

The  division  is  assembling  a  library  of  great  practical  value. 
Yearbooks,  directories,  studies  of  economic  conditions,  official  re- 
ports of  foreign  Government  departments  and  bureaus  have 
expanded  the  bookshelves  from  4  to  15  sections. 

In  the  distribution  of  the  information  thus  accumulated  prob- 
ably two-thirds  of  the  effort  has  been  expended  in  answering  indi- 
vidual inquiries.  These  have  increased  from  about  25  per  week 
in  July,  1918,  to  more  than  125  per  week  at  the  termination  of 
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the  fiscal  year.  In  a  surprisingly  large  number  of  cases  the  divi- 
sion has  been  completely  successful  in  supplying  the  exact  data 
required. 

It  was  early  discovered  that  there  '.vas  a  steady  call  for  compre- 
hensive surveys  of  the  Far  Eastern  markets  for  certain  articles 
entering  largely  into  the  export  trade  of  the  United  States.  To 
meet  this  demand,  i8  circulars  discussing  the  opportunity  for  such 
goods  in  practically  all  important  Far  Eastern  markets  have  been 
prepared  and  given  wide  circulation  through  Commerce  Reports 
and  by  mailing  to  a  special  list  comprising  virtually  all  the  Ameri- 
can manufacturers  and  exporters  actively  engaged  in  trade  with 
the  Orient.    These  circulars  have  had  gratifying  results. 

The  miscellaneous  activities  of  the  division  during  the  year  have 
been  numerous  and  exacting.  It  was  called  upon  for  advice  con- 
cerning the  desire  of  the  Chinese  Government  to  purchase  railway 
equipment.  It  gave  attention  to  the  bill  introduced  in  Congress 
for  the  incorporation  under  Federal  law  of  companies  engaged  in 
foreign  trade  exclusively.  The  subject  of  better  cable  facilities 
across  the  Pacific  was  taken  up.  At  the  request  of  the  Shipping 
Board,  the  division  suggested  two  routes  for  transpacific  steam- 
ship service,  the  accumulation  of  the  necessary  data  involving 
much  research.  The  division  has  been  called  upon  frequently  to 
clear  up  trade  disputes  of  a  peculiarly  aggravated  nature.  A 
number  of  addresses  before  trade  bodies  have  been  made  by  mem- 
bers of  the  division. 
Establishment  of  Russian  Division. 

Among  the  important  undertakings  of  the  bureau  during  the 
fiscal  year  was  the  organization  of  a  Russian  division,  under  the 
direction  of  Dr.  William  C.  Huntington,  commercial  attachd  to 
Russia.  Dr.  Huntington  was  in  Russia  during  the  last  days  of 
the  imperial  regime  and  the  entire  period  from  the  revolution  of 
March,  191 7,  to  the  withdrawal  of  the  American  diplomatic 
representatives. 

The  Russian  division  was  organized  in  January,  191 9,  the  staflF 
consisting  at  first  of  only  the  chief  and  a  stenographer.  Two 
additional  persons  were  engaged  in  March,  and  since  April  the 
work  has  been  very  actively  carried  on.  The  aim  of  this  work  is 
(i)  to  make  a  thorough  study  of  Russia  and  to  build  up  a  collation 
file  of  sotmd,  tested  information,  as  well  as  to  form  a  good  library; 
(2)  on  this  basis  to  furnish  accurate  information  to  business  inter- 
ests; and  (3)  to  form  a  center  for  all  sorts  of  American-Russian 
trade  relations. 
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Numerous  articles  and  translations  prepared  by  the  division 
have  been  published  in  Commerce  Reports.  Russian  currency, 
mineral  resources,  the  flour-milling  industry,  the  beet-sugar 
industry,  the  market  for  textiles  and  clothing,  the  port  of  Arch- 
angel, the  resources  and  trade  possibilities  of  Poland,  etc.,  have 
formed  the  subjects  of  such  reports. 

Many  business  men,  both  Russian  and  American,  have  visited 
the  division.  The  cooperative  societies  and  their  projects  have 
occupied  much  time.  A  large  number  of  inquiries  have  been 
answered  relative  to  general  conditions  in  Russia  and  Siberia, 
as  well  as  special  branches  of  trade  and  manufacture.  About 
300  of  these  letters  have  been  in  the  natinre  of  real  reports  to  the 
inquirers. 

The  division  has  endeavored  to  obtain  publications  from  all 
soiu-ces  and  has  worked  in  close  cooperation  with  other  divisions 
of  this  Department  and  also  with  the  Department  of  State,  the 
Department  of  Labor,  the  Shipping  Board,  and  the  War  Trade 
Board.  It  has  worked  with  the  military  intelligence  division  of 
the  War  Department. 

The  division  has  cooperated  effectively  with  such  organizations 
as  the  American-Russian  Chamber  of  Commerce,  the  Russian- 
American  Committee  for  the  Far  East,  the  Russian  Embassy, 
the  consulate  general  of  the  Republic  of  Poland,  the  Russian 
Economic  League,  the  National  City  Bank  of  New  York,  the 
National  Bank  of  Commerce,  the  National  Association  of 
American  Manufacturers,  and  various  chambers  of  commerce. 
Attempts  have  been  made  to  get  in  touch  with  chambers  of  com- 
merce abroad,  in  Harbin,  Omsk,  and  Archangel.  Arrangements 
have  been  made  with  the  State  Department  to  obtain  periodi- 
cally data  from  representatives  in  the  United  States  of  States 
organized  from  portions  of  the  former  Russian  Empire. 

It  is  confidently  believed  that  this  new  Russian  branch  of  the 
bureau's  activity  will  contribute  very  substantially  to  an  imder- 
standing  of  the  Russian  problem,  aiding  Americans  to  take 
advantage  of  an  ultimate  opportunity  for  the  utilization  of  capital 
and  the  suppl)dng  of  merchandise  to  180,000,000  people. 

Extraordinary  Demand  for  Commercial  Information. 

The  bureau's  division  of  trade  information,  which  supplies, 
through  correspondence  and  personal  interviews,  data  on  foreign 
markets  other  than  Latin  America,  the  Far  East,  and  Russia, 
sent  out  approximately  45,000  communications  during  the  past 
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year.  Since  the  signing  of  the  armistice  the  facilities  of  the  division 
have  been  taxed  to  meet  the  truly  phenomenal  demand  for  com- 
mercial information.  Upon  the  cessation  of  hostiUties  American 
manuf actm-ers  whose  establishments  had  grown  as  a  result  of  war 
orders  began  to  seek  means  to  keep  their  plants  and  organizations 
intact,  and  thus  avoid  the  unpleasant  task  of  reducing  their  forces 
and  curtailing  production.  The  inquiries  received  by  the  bureau 
show  that  a  remarkably  large  proportion  of  these  concerns  have 
turned  to  foreign  trade  as  a  solution  of  their  problems. 

In  connection  with  its  trade-promotion  work  the  bureau  main- 
tains close  cooperative  arrangements  with  the  .principal  com- 
mercial organizations  throughout  the  United  States.  An  impor- 
tant supplemental  publicity  is  thus  given  to  the  bureau's  publica- 
tions and  special  services.  In  turn,  the  division  of  trade  informa- 
tion is  often  able  to  be  of  definite  assistance  to  such  associations 
and  their  individual  members.  It  is  called  upon  frequently  by 
newly  established  associations,  planning  the  organization  of 
foreign-trade  departments,  for  advice  and  constructive  suggestions 
that  will  assist  them  in  initiating,  developing,  and  carrying  on  a 
special  service  of  this  kind. 

Division  of  Statistics. 

During  the  first  half  of  the  year  the  efforts  of  the  division  of 
statistics,  aside  from  the  regular  work  of  preparing  the  statistical 
publications,  were  directed  mainly  toward  fiunishing  the  special 
war  bureaus  with  the  detailed  foreign-trade  statistics  required  by 
them. 

The  various  divisions  of  the  United  States  Shipping  Board  made 
probably  more  extensive  use  of  the  statistics  than  any  of  the  other 
war  offices.  As  a  basis  for  the  control  and  allocation  of  ships  for 
imports  of  essential  war  materials  for  which  the  United  States  was 
dependent  upon  foreign  sources,  the  division  of  planning  and 
statistics  of  the  Shipping  Board  was  supplied  regularly  with 
reports  of  imports  dtiring  lo-day  periods.  The  port  and  harbor 
facilities  commission  of  the  Shipping  Board  made  extensive  use 
of  the  monthly  reports  showing  imports  and  exports  of  each 
customs  district  by  articles  and  countries.  The  division  of  oper- 
ation made  extensive  use  of  the  bureau's  reports  of  **  Vessels 
entered  and  cleared  in  the  foreign  trade,"  while  the  division  of 
trade  was  given  aid  in  the  construction  of  tables  showing  commerce 
in  leading  staple  articles  by  ports  and  countries. 
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The  Food  Administration  and  the  Bureau  of  Markets  of  the 
Department  of  Agriculture  were  furnished  with  lo-day  reports 
of  imports  and  exports  of  foodstuffs  and  agricultural  raw  products. 

The  several  divisions  of  the  War  Industries  Board  and  the  Coim- 
cil  of  National  Defense  made  constant  inquiries  for  foreign-trade 
statistics  in  connection  with  their  work  of  priority  rulings,  price 
fixing,  and  other  war  restrictions,  and  received  numerous  special 
monthly  and  lo-day  statements. 

The  Geological  Survey,  the  Bureau  of  Mines,  and  the  inter- 
departmental War  Minerals  Committee  were  kept  regularly  sup- 
plied with  the  latest  statistics  on  imports  and  exports  of  non- 
ferrous  metals,  coal,  mineral  oil,  nitrogenous  materials,  and  other 
essential  minerals. 

The  War  Trade  Board  made  constant  use  of  the  import  and 
export  statistics,  its  biu-eau  of  research  being  regularly  furnished 
with  copies  of  the  lo-day  and  monthly  export  reports,  and  every 
facility  was  afforded  its  officials  to  keep  their  statistical  records 
up  to  date.  Numerous  special  tables  were  also  furnished  to  that 
board. 

Among  the  other  Govenmient  establishments  to  which  infor- 
mation was  supplied  by  this  division  were  the  Central  Bureau  of 
Planning  and  Statistics,  the  Committee  on  Public  Information,  the 
Alien  Property  Custodian,  and  the  Director  General  of  Railroads. 
In  many  cases  extensive  research  and  compilation  were  required. 

Since  the  signing  of  the  armistice  this  extensive  use  of  the 
bureau's  foreign-trade  statistics  has  gradually  diminished,  so  far 
as  the  war  boards  are  concerned,  while  there  has  been  a  corre- 
sponding increase  in  the  demands  by  private  industries  and  com- 
mercial organizations.  It  is  the  policy  of  the  division  to  finnish 
as  complete  statistics  as  possible  bearing  upon  the  inquiries 
submitted. 

For  several  years  the  division  has  maintained  a  limited  service 
of  special  monthly  statements  to  certain  parties,  giving  more 
details  than  the  published  reports.  It  was  decided  to  extend  this 
service  by  furnishing  it  to  such  trade  journals  and  commercial 
organizations  as  would  agree  to  give  publicity  to  the  statements. 
The  demand  has  exceeded  all  expectations.  The  work  was  started 
with  statistics  for  December,  1918.  After  it  had  been  in  operation 
for  six  months,  1,178  copies  of  81  statements  of  imports  and 
exports  during  May,  191 9,  were  furnished  to  about  300  difiFerent 
addresses,  mostly  those  of  trade  organizations  and  commercial 
joiunals. 
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Special  arrangements  have  been  made  with  local  correspondents 
of  trade  publications  by  which  they  are  given  access  to  the  copy 
for  the  Monthly  Summary  before  it  is  sent  to  print.  Thus  the 
figures  of  imports  and  exports  in  the  principal  lines  of  industry — 
including,  among  others,  automobiles,  textiles,  iron  and  steel,  and 
hides  and  leather — appear  in  the  trade  journals  a  week  or  more  in 
advance  of  the  official  statistical  publications. 

The  Department  of  Commerce  is  aware  of  the  importance  of 
promptness  in  the  statistical  service  and  is  giving  much  attention 
to  the  coordination  of  the  btueau's  work  with  that  of  the  Customs 
Service  of  the  Treasury  Department,  through  which  the  reports 
are  collected.  In  recent  months  there  has  been  a  notable  improve- 
ment in  this  regard. 

An  act  of  Congress  approved  January  25,  1919  (S.  bill  4924), 
amended  section  336  of  the  Revised  Statutes  by  requiring  that 
the  annual  report  shall  be  issued  to  cover  the  calendar  instead  of 
the  fiscal  year,  because  of  the  greater  demand  for  figtu-es  relating 
to  the  former  period.  For  191 8  the  btueau  imdertook  to  prepare, 
in  addition  to  the  fiscal-year  report,  an  annual  report  on  the 
Foreign  Commerce  and  Navigation  of  the  United  States  for  the 
calendar  year.  In  order  to  provide  a  continuous  record  for  the 
intervening  period  between  the  fiscal  and  calendar  years,  the  figures 
for  the  half  year  from  July  i  to  December  31,  1918,  are  shown  in 
all  of  the  tables  in  addition  to  the  calendar-year  figures. 

Steps  are  being  taken  to  change  the  tables  in  the  foreign-com- 
merce section  of  the  Statistical  Abstract  from  fiscal  to  calendar 
years. 

The  usual  publication  Trade  of  the  United  States  with  the 
World,  showing  imports  and  exports  in  the  trade  with  each 
foreign  coimtry  by  articles,  was  brought  up  to  date  for  191 8  and 
issued  as  Miscellaneous  Series  No.  78.  A  special  compilation  was 
made  and  published  in  Commerce  Reports  of  the  imports  into  and 
domestic  exports  from  the  United  States  during  the  calendar 
year  191 7,  stated  in  the  terminology  of  the  international  classi- 
fication agreed  upon  at  the  International  Statistical  Congress  at 
Brussels  in  1913. 

To  remedy  the  lack  of  detail  in  the  foreign-trade  statistics,  a 
revision  and  extension  of  the  export  classification  was  undertaken 
in  the  latter  part  of  the  fiscal  year.  An  interdepartmental  com- 
mittee was  appointed,  comprising  representatives  of  the  Treasury, 
Agriculture,  and  Commerce  Departments,  the  Shipping  and  War 
Trade  Boards,  and  the  Tariff  Commission,  for  the  purpose  of  pre- 
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paring  an  entirely  new  classification  applicable  to  both  imports 
and  exports.  It  was  decided  that  the  present  alphabetical  ar- 
rangement should  be  discarded  and  that  the  commodities  in  the 
new  classification  should  be  grouped  in  lo  great  classes  according 
to  their  character,  the  origin  of  the  component  materials  rather 
than  their  use  being  the  guiding  principle  in  classifying.  Each 
of  the  lo  main  groups  is  to  be  divided  and  subdivided  into  sub- 
sidiary groupings,  the  decimal  system  of  numbering  being  used  in 
order  to  facilitate  mechanical  tabulation  and  to  provide  elasticity 
for  futtue  expansion.  Comparability  between  imports  and  ex- 
ports is  to  be  preserved,  but  in  cases  where  the  imports  or  exports 
are  not  of  the  same  importance  for  certain  groups  the  classification 
need  not  be  shown  in  the  same  detail.  Quantities  are  to  be  shown 
in  all  cases  either  in  standard  commercial  imits  or  in  weights. 

Trade  organizations  and  experts  have  prepared  detailed  sched- 
ules for  their  particular  lines.  The  arrangement  and  condensation 
of  the  various  classifications  submitted  has  proved  a  huge  task. 
It  had  been  planned  to  put  the  new  classification  into  effect  on 
January  i,  191 9,  but  this  was  found  impracticable,  and  the  work 
has  continued  tminterruptedly  up  to  the  present  time.  It  is 
expected  that  January  i,  1920,  will  be  the  effective  date,  unless 
some  now  unforeseen  event  should  make  fiuther  postponement 
necessary. 

Oiigiiial  Research  and  Compilation  of  Foreign  Statistics. 

In  the  research  division  of  the  biu-eau  there  were  prepared 
during  the  year,  in  addition  to  the  Statistical  Abstract  of  the 
United  States  and  the  annual  pamphlet  on  wholesale  prices,  spe- 
cial publications  on  Statistics  of  German  Trade,  Statistics  of 
Austro-Hungarian  Trade,  International  Trade  in  Footwear,  and 
International  Trade  in  Cement.  The  two  reports  on  the  commerce 
of  the  central  Empires  have  proved  of  great  value  to  students  of 
their  economic  development,  as  well  as  to  business  men  who  are 
interested  in  the  markets  formerly  supplied  from  Teutonic  sources. 
Studies  are  in  cotu-se  of  preparation  covering  the  international 
trade  in  cotton  goods,  motor  vehicles  and  bicycles,  horse-drawn 
vehicles,  agricultiu'al  implements  and  machinery,  paper  and  its 
manufactures,  electrical  goods  and  machinery,  and  manufactures 
of  leather  other  than  boots  and  shoes. 

The  research  division  prepared  the  statistical  tables  for  the 
bureau's  monograph  on  Economic  Reconstruction  in  European 
Countries. 
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In  order  to  assist  in  placing  American  oversea  trade  on  the 
firmest  possible  basis,  one  of  the  experts  of  the  research  division, 
during  the  last  half  of  the  fiscal  year,  has  paid  special  attention 
to  the  possibilities  of  employing  American  capital  abroad.  In  the 
Far  East  and  Latin  America  are  great  resources  that  have  scarcely 
been  touched,  and  it  is  beUeved  that  this  branch  of  the  bureau's 
activity  will  conduce  very  materially  to  the  profit  of  American 
financiers  and  merchants. 

Division  of  Foreign  Tariffs. 

During  the  past  year  the  publication  work  of  the  biu-eau's  divi- 
sion of  foreign  tariffs  had  to  be  largely  sub&rdinated  to  the  rapidly 
growing  correspondence,  dealing  primarily  with  the  great  number 
of  foreign  restrictions  on  commerce.  The  increase  in  the  divi- 
sion's mail  was  particularly  noticeable  after  the  armistice,  reaching 
a  monthly  average  of  nearly  i,ooo  letters,  compared  with  an 
average  of  less  than  250  during  the  preceding  year.  Inquiries 
regarding  foreign,  rates  of  duty  were  comparatively  few.  The 
foreign  import  restrictions,  on  the  other  hand,  formed  a  very 
serious  obstacle  to  export  trade,  and  it  required  a  considerable 
amount  of  ingenuity  and  diplomacy  to  get  the  average  exporter 
to  see  the  broader  problems  of  exchange,  international  commercial 
policies,  and  national  interests  involved  in  the  import  prohibition 
on  the  particular  article  in  which  he  was  interested. 

The  work  of  the  division  in  connection  with  foreign  trade-mark 
legislation,  and  especially  the  examination  of  official  pubUcations 
with  a  view  to  detecting  attempts  to  pirate  American  trade- 
marks, has  been  considerably  extended  and  has  resulted  in  a 
number  of  very  desirable  new  connections  among  American  firms. 
The  division  has  also  succeeded  in  aiding  American  firms  to  recover 
trade-marks  that  had  been  appropriated  by  their  agents. 

The  question  of  the  expansion  of  American  parcel-post  f  aciUties 
with  foreign  coimtries  has  figtu-ed  rather  prominently  in  the  work 
of  the  division,  which  has  kept  in  close  touch  with  the  activities 
of  the  Post  Office  Department  along  those  lines.  It  is  gratifying 
to  note  that  the  economic  importance  of  parcel  post  is  receiving 
increased  recognition  and  that  parcel-post  seiVice  to  a  considerable 
number  of  coimtries  has  been  inaugurated  diiring  the  past  year. 

Editorial  Division. 

Up  to  the  time  hostilities  ceased  there  was  so  pronoimced  a 
shortage  in  incoming  reports  from  the  bureau's  field  staff  that  for 
a  time  the  editorial  division  seemed  confronted  with  the  inevitable 
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necessity  of  reducing  the  size  of  Commerce  Reports.  But  within 
a  month  after  the  armistice  was  signed  there  were  so  many  reports 
in  hand  that  the  facilities  of  thie  division  and  of  the  entire  bureau 
were  taxed  to  give  them  proper  distribution. 

The  work  performed  in  the  division  dtuing  the  year  amounted 
to  approximately  12,800  printed  pages,  as  compared  with  10,872 
pages  dtiring  the  preceding  year.  Foiuteen  monographs  were  pre- 
pared for  pubUcation  in  the  Special  Agents  Series  and  12  in  the 
Miscellaneous  Series.  The  number  of  pages  in  Commerce  Reports 
jumped  from  4,912  in  1918  to  5,760  in  1919,  the  increase  occiuring 
during  the  last  six  months.  The  number  of  foreign-trade  oppor- 
tunities published  in  this  daily  paper  increased  from  806  for  the 
first  six  months  of  the  fiscal  year  1919  to  1,897  for  the  six  months 
just  closing.  An  increase  of  more  than  a  thousand  in  the  paid 
circulation  of  the  paper  has  also  taken  place. 

A  new  series  of  pubUcations,  designated  Industrial  Standards 
which  will  give  substantial  aid  in  trade  promotion  with  Latin 
America,  made  excellent  progress  during  the  year.  The  first  62 
mmibers  in  the  series  have  been  issued.  They  are  bihngual 
editions,  in  Spanish  and  English,  of  standard  specifications  of  the 
American  Society  for  Testing  Materials.  This  work  will  be  con- 
tinued dining  the  cturent  year  by  the  translation  of  these  specifi- 
cations into  French  and  the  publication,  of  French-English  editions 
for  distribution  in  the  several  countries  of  Eiu-ope  where  that 
language  is  used.  It  is  also  planned  to  publish  a  bilingual  edition, 
in  French  and  EngUsh,  of  the  Standardization  Rules  of  the  Ameri- 
can Institute  of  Electrical  Engineers. 
Recommendations. 

I.  The  commercial-attach^  service  has,  during  the  four  years 
that  it  has  been  established,  amply  proved  its  value.  There  has 
been  a  distinct  field  to  be  filled  by  men  with  broad  economic  and 
business  training  devoting  their  entire  time  to  the  important 
problem  of  promoting  American  commerce  abroad.  Commercial 
attach^  have  in  almost  every  instance  been  of  continued  assist- 
ance to  the  embassies  and  legations  to  which  they  have  been 
attached,  because  important  commercial  questions  have  been  con- 
stantly coming  up  where  the  advice  and  assistance  of  a  trained 
man  were  of  great  value.  It  can  fiuther  be  said  that  commercial 
attach^  have  constantly  been  of  assistance  to  other  departments 
of  our  Government  which  have  sent  important  official  repre- 
sentatives abroad.  Commercial  attachfe  have  tinned  their  hands 
to  whatever  task  of  a  commercial  character  was  at  hand  to  do. 
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At  the  same  time  constant  assistance  has  been  given  to  visiting 
American  business  men  who  have  been  endeavoring  to  enter  new 
markets  and  to  organize  their  business  along  sound  lines.  The 
commercial  attach^  has  been  a  commercial  counselor  of  high  grade 
whose  service  has  been  fotmd  so  useful  that  his  time  and  energy- 
have  been  taxed  to  the  utmost.  It  is  in  accordance  with  proved 
usefulness  that  I  strongly  recommend  the  extension  and  improve- 
ment of  this  service.  The  kind  of  men  who  are  useful  for  this 
work  can  obtain  large  salaries  in  the  employ  of  American  com- 
panies engaged  in  export  business,  as  evidenced  by  the  fact  that 
commercial  attaches  have  been  lost  again  and  again  on  this  ac- 
count. After  an  official  of  this  class  has  the  advantage  of  sev- 
eral years'  experience  it  is  a  distinct  loss  to  the  Government  to 
have  him  leave  and  to  have  to  put  in  a  new  man.  The  responsible 
nature  of  the  commercial  attache's  work  and  the  high-grade  men 
required  make  it  necessary  to  pay  higher  salaries  than  we  have 
been  able  to  do.  It  is  also  necessary  to  provide  more  clerical 
assistance  than  has  been  permitted  under  the  organic  law.  I 
recommend  substantial  increase  in  the  appropriation  for  the  com- 
merdal-attach^  service. 

2.  Under  the  general  head  of  **  Promoting  commerce  "  come  the 
special  investigations  made  by  trade  commissioners,  the  functions 
of  the  district  offices,  and  other  work  of  similar  character.  It  has 
been  possible  to  obtain  high-grade  specialists  to  make  investiga- 
tions in  specific  lines.  Reports  and  monographs  which  have  been 
published  at  regular  intervals  have  been  utilized  to  a  great  extent 
by  the  diflferent  trades.  This  is  a  work  which  I  feel  should  be 
continued.  The  district  offices,  established  in  principal  cities, 
have  come  to  be  focal  points  for  foreign-trade  information  and 
have  done  splendid  work  in  making  available  a  large  amoimt  of 
commercial  information  received  from  American  representatives 
abroad  These  offices  are  in  need  of  larger  staffs  and  higher 
salaries.  Again  and  again  district  office  managers  who  have  done 
excellent  work  have  been  given  positions  with  private  firms  at 
higher  salaries. 

3.  The  Latin  American,  Far  Eastern,  and  Russian  divisions 
have  coordinated  commercial  information  relating  to  their  re- 
spective territories  and  have  made  it  available  to  American 
exporters.  This  specialized  service  has  met  with  an  excellent 
response.     It  is  a  kind  of  work  which  I  believe  should  be  extended. 

4.  It  is  important  that  the  Bureau  of  Foreign  and  Domestic 
Commerce  should  have  an  adequate  sum  for  post  allowances  to  be 
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granted  to  its  representatives  alDroad  to  offset  unusual  high  cost 
of  living  charges  and  uncertain  conditions  prevailing  at  the  present 
time  in  different  countries.  The  wisdom  of  granting  post  allow- 
ances has  been  demonstrated  in  the  case  of  the  American  diplo- 
matic and  consular  service  under  the  Department  of  State. 

5.  The  Biu-eau  of  Foreign  and  Domestic  Commerce  distributes 
to  the  American  business  public  not  only  information  received 
from  its  own  representatives  abroad  but  also  a  large  amount  of 
valuable  commercial  intelligence  which  comes  in  from  American 
diplomatic  and  consular  oflftcers.  Diuing  the  present  period  of 
international  trade  adjustment  it  is  important  to  have  frequent 
reports  to  indicate  changes  which  are  constantly  occurring.  This 
current  commercial  information  should  be  transmitted  to  inter- 
ested American  exporters  without  delay.  The  statutory  staff  of 
the  Biu*eau  of  Foreign  and  Domestic  Commerce  is  the  medium 
through  which  this  information  must  pass.  With  an  unprece- 
dented amount  of  valuable  information  to  distribute  and  a  greatly 
increased  demand  on  the  part  of  the  public  for  information  of 
this  character,  the  strain  placed  upon  the  statutory  staff  of  the 
bureau  has  been  very  great.  It  is  necessary  to  have  an  increased 
clerical  force  and  also  added  provision  for  competent  adminis- 
trative oflBcers.  The  salaries  in  the  btueau  in  Washington  have 
not  been  sufficient  to  hold  highly  trained  men,  who  have  left  the 
service  to  enter  private  employment. 

6.-  The  international  trade  situation  is  to-day  a  matter  of  vital 
importance  to  the  prosperity  of  this  country.  It  is  essential  that 
the  most  authentic  information  about  foreign  markets  be  obtained 
and  distributed.  In  order  to  do  this  work  effectively,  sound 
constructive  plans  should  be  made.  Men  trained  in  foreign 
investigation  and  in  the  analysis  of  foreign-trade  conditions  are 
to-day  in  very  great  demand  in  private  business.  The  Btueau 
of  Foreign  and  Domestic  Commerce  has  been  to  a  considerable 
extent  a  training  school  for  men  who  have  later  obtained  impor- 
tant positions  with  private  companies.  It  is  my  opinion  that  the 
time  has  come  when  sufficient  means  should  be  provided  so  that 
the  foreign-trade  service  of  our  Government,  represented  by  the 
Bureau  of  Foreign  and  Domestic  Commerce,  may  be  placed  on 
some  permanent  self-supporting  basis,  so  that  accumulated  expe- 
rience may  be  retained.  The  service  of  the  Bureau  of  Foreign 
and  Domestic  Commerce  deserves  to  be  given  increased  appro- 
priations necessary  to  enable  it  to  carry  on  successfully  the 
valuable  work  which  it  is  attempting  to  do. 
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NATIONAL  BUREAU   OF   STANDARDS. 

(Dr.  S.  W.  Stratton,  Director.) 

The  National  Bureau  of  Standards  is  organized  in  nine  scientific 
and  technical  divisions,  the  office,  the  mechanical  plant,  and  the 
technical  shops — 88  separate  sections  in  all.  The  bureau's  staff 
during  the  year  included  1,150  employees.  The  scientific  library 
has  17742,  volumes,  chiefly  in  physics,  chemistry,  and  the  special 
technologies,  and  442  scientific  periodicals  from  all  parts  of  the 
world  are  cturently  received.  There  ^re  13  principal  laboratory 
buildings,  connected  by  service  tunnels,  and  the  equipment 
includes  a  liquid-air  plant,  a  refrigeration  system,  power  plant, 
gas  and  electric  generators,  and  a  system  of  technical  services, 
such  as  time  signals,  electric  current,  gas,  steam,  compressed  air, 
vacuum  refrigerating  brine,  and  others  which  are  connected  to 
the  various  laboratories.  The  bureau  also  has  woodworking 
shops,  instnunent  shops,  a  glass-blowing  and  a  glassworking  shop, 
and  a  well-equipped  photographic  laboratory. 

The  transition  from  war  to  peace  brought  special  problems  of 
reconstruction  of  work  in  the  face  of  reduced  fimds,  and  many 
resignations,  aggregating  378  (exclusive  of  1,127  separations  of  a 
temporary  character) .  To  maintain  the  staff,  i  ,909  appointments 
were  made.  Certain  military  researches  were  continued  because 
of  their  permanent  value  to  the  Army  and  Navy.  Researches  for 
other  departments  and  for  the  industries — deferred  somewhat 
during  the  war — ^were  resumed,  and  peace  programs  of  industrial 
research  were  taken  up  vigorously.  Estimates  were  submitted 
to  Congress  for  this  industrial  work. 

The  scientific  and  technical  knowledge  derived  from  researches 
and  investigations  is  disseminated  through  printed  publications, 
51  of  which  were  issued  during  the  year,  comprising  36  new 
issues  (12  scientific  papers,  15  technologic  papers,  6  circulars,  and 
3  miscellaneous  publications)  and  15  revised  editions.  A  descrip- 
tive list  of  publications  was  issued,  in  which  there  is  given  a 
brief  technical  abstract  with  each  title,  which,  with  a  subject  index, 
makes  it  specially  useful  to  experts  interested  in  any  of  the 
bureau's  varied  fields  of  work.  In  addition,  the  bureau  issues  a 
series  of  monthly  technical  news  bulletins,  in  which  during  the  past 
year  426  separate  topics  were  treated,  thus  giving  promptly  sum- 
mary news  notes  of  the  bureau's  researches.  An  important  func- 
tion of  the  bureau  is  to  make  quickly  accessible  the  results  of 
new  scientific  researches. 
Z04 
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Weights  and  Measures. 

During  the  year,  in  its  new  circular  on  the  measurement  of  mass, 
the  bureau  announced  new  standards  of  construction  and  accuracy 
for  weights.  This  type  of  service  in  the  interest  of  national 
tiniformity  is  of  great  value  to  science  and  industry.  The  bureau 
also  certified  weights,  giving  corrections  for  each,  so  that  fairly 
acctuate  weights  may  give  very  accurate  results  when  the  certified 
corrections  are  applied. 

In  the  bureau's  weighing  laboratory  2,594  weights  and  36 
balances  were  standardized.  Many  interesting  problems  were 
handled,  new  methods  of  determining  the  weight  of  a  bushel  of 
wheat  from  samples,  verification  of  standard  grain  testers,  errors 
in  weights  caused  by  brittle  lacquer,  and  the  discovery  that 
atmospheric  hiunidity  seriously  affected  the  behavior  of  the 
bureau's  new  precision  balance  for  assay  weights. 

In  a  larger  way  the  bureau  standardized  mine  scales  and  rail- 
road track  scales,  using  its  traveling  test  cars,  each  equipped  with 
weights  totaling  100,000  pounds.  During  the  year  bureau  experts 
inspected  mine  scales  in  Ohio,  West  Virginia,  Kentucky,  and 
Maryland,  where  bad  conditions  were  investigated  and  rectified. 
The  necessity  of  regular  testing  was  clearly  proven,  the  State 
mining  laws  were  clarified  on  the  points  involved,  effective  safe- 
guards assured,  and  the  suspicions  and  discontent  of  the  miners 
allayed.  In  all  352  railroad  track  scales  were  tested  by  the 
bureau  in  33  States  of  the  Union  on  behalf  of  the  U.  S.  Railroad 
Administration,  including  10  master  scales  used  as  standards  to 
check  locally  the  weights  of  the  railroad's  track-scale  test  cars. 
The  results  of  the  bureau's  work  are  being  incorporated  in  standard 
specifications  for  railroad  track  scales,  prepared  in  cooperation  with 
the  technical  interests  concerned.  These  will  promote  efiiciency 
and  acciu-acy  in  large  scale  weighings  on  railroads,  the  importance 
of  which  may  be  gauged  by  the  freight  revenues  collected  on  the 
readings  of  railroad  track  scales  amounting  to  several  billion 
dollars  in  a  year. 

The  Twelfth  Annual  Conference  on  Weights  and  Measures  at 
the  Bureau  of  Standards,  attended  by  i8o  experts  and  delegates 
representing  29  States,  adopted  specifications  for  gasoline- 
meastiring  pumps,  recommended  that  the  bureau  be  empowered 
to  pass  upon  types  of  measm-ing  devices,  approved  the  decimal 
flour  bill,  favored  the  sale  of  dry  commodities  by  weight,  the 
marking  of  net  weight  on  wrapped  meats,  standardization  of 
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packages,  and  advocated  the  adoption  of  the  international  metric 
system  of  weights  and  measures. 

The  bureau  has  formulated  model  State  laws,  held  conferences 
on  the  technical  details  of  inspection  service,  and  consulted  State 
and  local  officials  on  technical  legislation.  Much  of  the  new  legis- 
lation is  developed  with  the  cooperation  of  the  bureau.  Several 
States,  notably  Texas,  North  Dakota,  and  South  Dakota,  have 
just  enacted  laws  establishing  State-wide  inspection  services  for 
the  first  time.  Many  States  ask  aid  in  establishing  State  depart- 
ments of  weights  and  measm-es,  in  field  investigation,  and  in 
deciding  the  fitness  of  measuring  devices.  Specific  aid  was 
given  Maine  and  Texas  where  new  laws  provide  that  after  July  i , 
1920,  no  weighing  or  measuring  apparatus  may  be  sold  unless  it 
is  approved  by  the  Bureau  of  Standards.  These  actions  em- 
phasize the  need  of  a  similar  national  law. 

The  bm-eau's  length  laboratory  is  the  agency  for  the  basic 
control  of  all  length  measiu-ements  and  all  measures  derived 
therefrom.  The  distribution  of  accm-acy  in  length  is  mainly 
through  the  standardization  of  the  manufactxu-ers*  standards, 
which  control  output,  and  through  the  standardization  of  the 
State  standard  by  which  local  inspection  is  regulated. 

The  bureau  also  devised  means  to  measm-e  the  thickness  of 
paint  films — a  problem  of  protection  of  ordnance  shells,  the 
paint  film  on  which  must  be  thick  enough  to  protect  and  thin 
enough  to  avoid  rubbing  when  fired.  Methods  were  also  devel- 
oped to  measm-e,  with  a  high  degree  of  accm-acy,  the  celluloid 
photorecords  of  gunfiring.  The  wide  range  of  technical  uses  of 
sieves  in  industrial  laboratories  and  the  great  importance  of 
•fineness  determinations  led  the  bureau  to  a  scientific  study  of  the 
whole  subject  which  has  resulted  in  a  revised  scale  of  sieve  sizes. 

No  length  measm-es  are  more  interesting  than  the  modem 
precision  gauge  blocks  by  which  the  dimensional  accuracy  of  tools, 
machines,  and  countless  other  factory  products  is  assured. 
The  biu-eau's  successful  development  and  production  of  gauges, 
which  excel  by  100  per  cent  the  quality  and  accm-acy  of  the  best 
imported  gauges,  is  now  well  known.  The  high  precision  of  these 
gauges  is  controlled  by  the  direct  use  of  waves  of  light  to  measiure 
the  errors,  some  of  them  less  than  one-millionth  of  an  inch.  The 
Government  was  unable  to  obtain  the  needed  gauges  of  this  type 
from  foreign  makers  during  the  war.  It  is  interesting  and  sig- 
nificant that  the  biureau  was  able  to  develop  the  methods  and 
make  up  enough  gauges  to  supply  the  Government  need  at  a  total 
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cost  less  than  the  market  value  of  the  imported  gauges  needed  at 
the  outset. 

The  bureau  conducted  coiurses  of  instruction  in  measurement 
and  in  the  use  of  the  bureau's  special  gauge-testing  apparatus 
and  methods  in  field  work.  The  courses  were  attended  by  Gov- 
ernment supervisors  and  inspectors  from  both  War  and  Navy 
Departments  and  from  manufacturers  of  munitions  and  military 
material. 

Valuable  work  of  the  highest  precision  attainable  is  being  done 
on  the  measurement  of  the  expansion  of  materials  with  tempera- 
ture. Two  examples  of  the  121  tests  made  will  illustrate.  The 
biu"eau  developed  a  new  type  of  porcelain  for  use  in  spark  plugs 
of  motors.  To  prevent  cracking  at  the  high  heats  encountered, 
the  expansion  of  spark-plug  porcelain  in  service  should  be  exactly 
the  same  as  that  of  the  metal  electrodes  used  in  producing  the 
spark.  So,  too,  dental  filling  amalgams  must  be  ** balanced*'; 
that  is,  made  up  to  expand  equally  with  the  teeth.  The  measure- 
ment of  the  minute  changes  of  size  involved  required  optical 
methods,  the  expansion  being  measured  by  the  use  of  light  waves. 
As  a  result  of  this  work,  specifications  will  be  drawn  up  for  these 
materials  by  the  biureau  in  cooperation  with  the  research  institute 
of  the  National  Dental  Association. 

The  need  for  the  biu-eau*s  work  in  standardizing  capacity  meas- 
ures for  technical  uses  is  shown  by  the  fact  that  only  two-thirds 
of  the  volumetric  apparatus  tested  by  the  bureau  diu-ing  the  year 
passed  the  test.  These  measiu-es  included  burettes,  cylindrical 
graduates,  dilution  pipettes,  transfer  and  measuring  pipettes,  and 
flasks.  One-sixth  of  the  density-measimng  devices,  hydrometers, 
salinometers,  etc.,  were  rejected.  In  addition  to  the  testing  of 
gas-meter  provers,  the  bureau  made  an  inspection  of  103  large 
natural-gas  meters  used  in  supplying  towns  with  natural  gas,  and 
disclosed  the  fact  that  several  million  dollars'  worth  of  gas  is  being^ 
lost  in  a  year  by  leakage  in  the  distributing  systems. 

The  Government  shipbuilding  program  involves,  among  other 
things,  a  continuance  of  the  testing  of  special  timepieces  for  the 
new  ships.  In  the  time  laboratory  nearly  10,000  timepieces  were 
tested,  ranging  from  12  minutes  for  stop  watches  to  100  days  for 
master-clock  systems.  Class  A  certificates  were  given  for  19  out  of 
82  watches  tested.  The  system  for  testing  is  thoroughly  established 
and  the  fundamental  time  indications  of  the  Riefler  standard 
clock  of  the  bureau  is  maintained  with  a  constancy  within  a  small 
fraction  of  a  second  a  month. 
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Electricity. 

Electrical  science  and  industry  depend  upon  the  bureau's 
fundamental  standards  for  uniformity  in  the  electrical  measures 
and  data  which  are  the  basis  of  all  electrical  work.  These  stand- 
ards are  applied  to  the  industries  largely  through  the  makers  of 
electrical  measuring  instruments  and  appliances.  The  manu- 
factiu-ers'  standards  are  checked  up  at  the  biu-eau,  thus  assuring 
nation-wide  uniformity  at  the  source. 

The  biu-eau's  electrical  testing  for  the  industries  keeps  it  in  close 
touch  with  industrial  needs,  and  its  testing  for  the  Government 
assiu-es  suitable  quality  of  delivered  supplies  and  yields  data 
needed  by  the  bureau  for  perfecting  standards  of  quality  and  per- 
formance. Such  standards  gather  up  new  scientific  results  and 
service  experience  and  apply  them  in  the  industries  through  the 
specifications  for  supplies  and  equipment,  and  thus  become  an 
agency  for  stimulating  industrial  progress. 

The  electrical  laboratories  cover  work  in  photometry,  radio 
communication,  X  ray  and  radium,  and  public  utilities. 

The  bureau's  researches  in  the  war  involving  electrical  princi- 
ples covered  many  subjects — ^the  location  of  enemy  batteries  by 
means  of  sound-recording  mechanisms,  the  electrical  control  of 
airplane  guns  to  fire  between  the  propeller  blades,  time  studies  of 
gimfiring,  variation  of  gim  pressures,  ejection- velocity  studies  by 
recoil  meters,  the  development  of  kinemometers  to  measure  the 
jumps  and  whip  of  a  gun  on  firing,  the  measurement  of  projectile 
velocities  inside  the  gun,  and  scientific  studies  of  the  gim  blast 
A  speciaHnvestigation  of  battleship-turret  firing  was  made  and 
the  firing  circuits  greatly  improved.     From  experimental  work 
and  the  theoretical  studies  involved  the  bureau  was  enabled  to 
develop  numerous  new  devices  and  methods  of  measurement  ap- 
plied to  artillery  problems     The  bureau's  technical  resoiu*ces 
and  ingenuity  were  applied  to  perfecting  the  plans  of  experiment 
and  the  devices  themselves.     The  results  in  actual  practice  have 
been  gratifying.     A  bureau  expert  was  sent  to  France  and  England 
to  further  study  the  problems  of  gunfiring,  and  the  basis  for  new 
and  important  work  has  been  thus  established.     Other  electrical 
military  work  included  the  investigation  of  technical  methods  of 
protecting  ships  against  mines,  the  measurement  of  speed  of  bullets 
fired  by  centrifugal  gims,  and  a  large  amount  of  technical  con- 
sultation work  on  electricity  applied  to  warfare.     A  recent  report 
of  the  War  Department  announced  that  the  latest  soimd-ranging 
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system  developed  at  the  Bureau  of  Standards  for  the  location  of 
enemy  batteries  proved  to  be  superior  to  all  such  systems  in  use 
when  the  armistice  was  signed. 

An  electrical  method  was  also  developed  for  measuring  the 
velocity  of  flame  propagation  in  the  cylinders  of  internal-com- 
bustion engines.  This  is  a  contribution  to  the  general  problem 
of  automotive  power  plants,  the  full  program  for  which  is  being 
vigorously  taken  up  by  the  power-plant  laboratory  of  the  bureau. 
The  electrical  principles  involved  in  the  design  of  spark  plugs', 
magnetos,  and  complete  ignition  systems  are  carefully  studied. 
It  is  of  interest  to  note  that  in  connection  with  the  investigation 
of  the  design  of  this  new  spark  plug,  the  bureau's  ceramics  staff 
developed  a  new  type  of  porcelain,  having  the  electrical  and 
thermal  properties  required. 

The  war  made  necessary  the  standardization  of  miUtary  suppUes. 
The  biu*eau's  cooperation  was  sought,  and  some  of  its  experts  gave 
their  full  time  for  several  months  with  a  highly  gratifying  result. 
In  fact,  the  success  opened  up  the  subject  of  standardization  on  av^ 
much  broader  scale,  and,  especially  in  connection  with  the  elec- 
trical suppUes  and  equipment,  a  most  thorough  standardization 
was  completed.  The  results  are  embodied  in  the  new  catalogues 
of  military  suppUes. 

A  valuable  standardization  work,  was  the  development  of 
standards  of  quality  and  performance  for  electric  dry  cells.  The 
vast  niunber  of  these  cells  used  throughout  the  country  and  by 
the  Army  and  Navy  made  the  subject  one  of  considerable  economic 
importance.  The  investigation  was  successfully  completed  and 
the  results  embodied  in  a  published  circular  giving  the  specifica- 
tions for  and  methods  of  testing  dry  cells.  A  similar  work  on 
storage  batteries  is  well  under  way. 

The  biu-eau  developed  a  method  by  which  aviators  may  land  >/ 
in  the  fog  or  dark.  The  system  involves  the  use  of  automatic 
radio  signaling  equipment  on  the  landing  field  in  combination 
with  suitably  designed  direction  finders  on  the  airplane.  Practical 
trials  proved  entirely  successful.  The  development  was  under- 
taken for  the  Air  Mail  Service.  A  landing  field  was  equipped 
for  the  purpose.  Automatic  signals  are  encountered  by  the  air- 
plane as  high  as  6,000  feet  from  the  ground,  and  with  the  direc- 
tion finder  the  aviator  locates  his  position  with  respect  to  the 
grotmd  and  descends  safely  in  fog  or  darkness.  The  bureau  also 
developed  and  successfully  applied  the  most  successful  submarine 
radio  system,  making  possible  signaling  from  a  submerged  sub- 
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marine  for  a  distance  of  12  miles  and  the  receiving  of  signals 
transmitted  thousands  of  miles  exactly  as  when  received  in  the 
air.  This  work  involved  the  development  of  a  satisfactory  direc- 
tion finder  for  use  imder  water. 

The  biu-eau  has  rendered  special  service  to  radio  communica- 
tion in  connection  with  the  so-called  "electron  tube/*  sometimes 
called  by  the  more  general  name  "vacuum  tube."  The  new 
electron  tubes  have  revolutionized  methods  of  radio  communica- 
tion since  the  outbreak  of  the  war.  The  development  has  been 
so  rapid  that  it  became  necessary  to  completely  standardize 
electron  tubes,  so  that  their  performance  could  be  predicted  in 
every  essential  respect.  This  theory  was  worked  out,  and  the 
methods  developed  are  described  in  a  biu-eau  publication  now  in 
press.  Radio-research  headquarters  for  the  Army  and  Navy 
radio  service  are  located  in  the  laboratories  of  the  Btu-eau  of 
Standards,  and  there  has  been  most  cordial  and  complete  coopera- 
tion between  the  Biu-eau  of  Standards,  the  Navy,  and  the  War 
Department  experts. 

PubUc  UtiUties. 

The  standards  for  public  utilities  developed  by  the  bureau  relate 
especially  to  electric  light  and  power,  gas,  street-railway,  telephone 
service,  and  miscellaneous  industrial  utilities.  The  btu-eau  con- 
ducts scientific  and  engineering  research,  studies  the  public-rela- 
tions question,  prepares  specifications  for  the  quality  of  such 
service,  outlines  methods  of  testing  and  inspection,  formulates 
safety  niles  to  safeguard  the  employees  and  the  public,  and  collates 
and  distributes  information  impartially  to  all  concerned.  Public- 
utility  standards  are  based  upon  standards  of  measure,  quality, 
and  performance,  and  embody  in  numerical  terms  the  ranges  of 
the  pertinent  factors  defining  quality,  safety,  economy,  conven- 
ience, and  efficiency.  Owing  to  the  unusual  conditions,  the  public- 
utility  staff  of  the  bureau  during  the  past  two  years  has  been 
called  upon  for  an  imprecedented  amotmt  of  work.  The  btueau 
attained  an  enviable  position  as  an  impartial  referee  in  such  sub- 
.  jects  and  settled  disputed  questions  on  a  scientific  basis.  The 
\\rork  has  been  especially  fruitful  in  assuring  to  the  public  a  means 
of  specifying  adequacy  and  safety  in  the  production  and  distribu- 
tion of  electric  power,  gas,  and  other  forms  of  service. 

The  btueau's  gas-service  standards  have  proved  of  great  use- 
fulness. Cooperative  investigations  have  been  made  on  behalf  of 
State  and  local  public-service  commissions  in  several  States  and 
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for  many  cities.  On  behalf  of  the  State  commission  for  Indiana 
cooperative  tests  at  coal-gas  plants  in  the  State  resulted  in  new 
features  of  gas  standards  fully  set  forth  in  the  bureau's  report — 
the  most  complete  and  convincing  effort  ever  made  on  behalf  of 
a  public-service  commission  to  determine  the  best  requirements 
for  a  State.     The  data  will  be  valuable  to  the  gas  industry. 

The  biu-eau's  investigation  of  an  industrial-gas  enterprise  in 
Maryland  resulted  in  technical  recommendations  to  the  manage- 
ment which  wiir*  ultimately  turn  a  loss  into  a  substantial  profit." 
The  biu*eau*s  staff  visited  14  different  localities,  in  addition  to 
supplying  many  requests  for  informatipn  by  correspondence  and 
in  conference.  Much  valuable  data  were  made  available  for  the 
gas  companies  and  the  mimicipalities  on  matters  of  controversy 
or  public  agitation. 

The  biu-eau's  standards  for  electrical  safety  service  are  being 
revised  on  the  basis  of  experience.  In  this  work  the  btueau  has 
had  the  cordial  cooperation  of  public-service  commissions,  munici^ 
paUties,  and  pubUc-service  corporations,  as  well  as  of  national 
technical  societies  and  individual  experts  interested  in  the  produc- 
tion and  use  of  electricity. 

A  new  publication  is  now  in  preparation  which  will  give  the 
bureau's  new  **  Standards  for  street  lighting  service.**  The  ex- 
perimental and  field  investigations  of  street  lighting  upon  which 
these  standards  are  based,  comprised  inspections  of  mtmicipal  and 
private  plants,  the  direct  meastu^ments  of  street  lights,  and  con- 
ferences with  illtuninating  engineers  and  plant  managers.  Some- 
what new  in  kind  is  the  bureau's  study  of  standards  for  central 
station,  hot-water  heating  service  undertaken  for  the  State  of 
Indiana.  Technical  rules  covering  the  factors  of  adequacy  and 
safety  of  such  service  formulated  by  the  bureau  were  adopted 
substantially  as  recommended.  These  standards  are  included  in 
a  circular  on  ** Standards  for  steam  and  hot- water  service"  now 
nearly  completed. 

Telephone  service  standards  are  of  nation-wide  importance,  and 
the  bureau  is  preparing  two  publications  on  the  subject.  The 
bureau  gathers  technical  data  for  impartial  dissemination  to  the 
telephone  industry,  to  regulatory  commissions,  and  to  the  tele- 
phone-using public.  One  new  circular  will  give  an  account  of  the 
modem  telephone  service,  and  a  second  will  describe  in  detail  the 
service  in  selected  cities.  The  btu-eau  assisted  in  standardizing 
and  defining  the  technical  terms  employed  in  telephony  in  America 
and  Great  Britain. 
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Standards  of  safety  have  engaged  the  earnest  attention  of  the 
bureau's  staff  with  a  view  to  reducing  life  and  property  hazards 
arising  from  the  use  of  electricity  and  from  general  industrial 
processes. 

The  Electrical  Safety  Code,  of  which  a  new  edition  is  now  in 
preparation,  has  been  adopted  by  at  least  20  administrative 
bodies  throughout  the  country  and  recommended  for  use  by  many 
others.  In  several  States,  notably  Pennsylvania,  Wisconsin,  and 
Montana,  this  code  is  now  mandatory.  It  has  beein  voluntarily 
adopted  by  a  large  number  of  industrial  concerns  and,  in  general, 
has  met  with  nation-wide  approval. 

There  was  held  at  the  IBxu-eau  of  Standards  a  conference  on 
industrial  safety  codes  which  was  attended  by  more  than  100 
representatives  of  different  interested  organizations.  -The  con- 
ference agreed  that  the  Biureau  of  Standards  should  lead  in  the 
work,  and  plans  are  now  under  way  to  arrange  the  most  effective 
cooperation  in  the  preparation  of  industrial  safety  codes.  The 
bureau  has  already  prepared  a  number  of  such  codes,  namely, 
National  Elevator  Safety  Code,  National  Code  for  Safeguarding 
Machines  and  Machine  Drives,  National  Code  for  the  Protection 
of  Head  and  Eyes  of  Industrial  Workers,  and  National  Code  for 
Safeguarding  Remote  Control  Apparatus. 

The  biu-eau's  technical  investigation  of  the  damage  to  structures 
by  stray  electric  currents  from  street  mains  has  resulted  in  the 
development  of  standard  electrolysis  surveys  and  standard  pro- 
cedure for  electrolysis  mitigation.  Solutions  were  recently  arrived 
at  in  several  cities  in  Missouri,  Ohio,  and  Indiana.  New  apparatus 
for  use  in  electrolysis  surveys  has  been  designed,  constructed,  and 
tested  at  the  bxu-eau.  The  results  are  so  satisfactory  that  they 
will  be  applied  to  the  bureau's  field  work  diuing  the  next  few 
months. 

Radium. 

The  importance  of  raditun  in  siurgery  and  in  dermatology  has 
caused  a  rapid  growth  in  the  bureau's  testing-of-radium  prepara- 
tions, 474  of  which  were  tested  during  the  year,  containing  a  total 
of  13,159  milligrams,  having  a  market  value  of  $1,500,000.  These 
specimens  were  certified  about  equally  for  the  military  depart- 
ments, for  commercial  export,  and  for  domestic  use. 

An  important  use  of  radium  salts  is  in  the  self-luminous  paints 
for  marking  watch  dials  and  other  objects. 
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The  modem  use  of  such  materials  contaimng  radium  salts  has 
rapidly  developed.  The  demand  for  their  standardization  resulted 
in  the  biu^au's  taking  up  the  work  at  the  request  of  the  Army  and 
Navy.  The  btureau  ftunished  information  concerning  the  proper- 
ties of  luminous  materials,  methods  of  measiuing  their  brightness, 
estimates  of  cost  of  preparation  of  apparatus  and  supplies  for 
factory  inspection  of  the  dials,  extended  study  of  selected  speci- 
mens by  experiment,  and  the  preparation  of  models.  In  this  work 
the  biu-eau  has  had  the  most  cordial  cooperation  of  the  manufac- 
turers and  civilian  users.  Much  information  is  included  in  a  cir- 
cular on  "Self-luminous  materials,"  prepared  by  the  bureau  for 
early  publication. 

Heat. 

The  measured  control  of  temperattue  is  a  vital  factor  in  many 
industries.  The  Btueau  of  Standards  maintains  the  standard 
temperattue  scale  for  the  country,  conducts  researches  in  heat 
and  temperatiu-e  measurements,  the  measuring  apparatus  used, 
and  distributes  samples  of  standard  pure  metals  ha\ing  certified 
melting  points,  and  of  standard  materials  having  certified  com- 
bustion heat  values.  These  certified  materials  are  used  locally 
to  standar^dize  the  heat  and  temperature  measuring  apparatus  in 
industrial  laboratories  for  the  control  of  processes  of  production. 
During  the  past  year  20,000  thermometers  and  other  heat- 
measuring  devices  were  tested  and  certified  in  the  bureau's 
laboratories.  The  heat  division  also  serves  as  a  national  bureau 
of  information  on  temperature  and  heat  measurements;  himdreds 
of  letters  and  scores  of  visiting  experts  have  called  for  a  wide  range 
of  data  needed  in  the  conduct  of  industrial  researches  or  in  the 
control  of  industrial  processes. 

The  maintenance  of  the  fundamental  temperatiu-e  scale  requires 
elaborate  researches  and  exacting  experimental  work.  The  scales 
are  fixed  by  the  melting  and  boiling  points  of  metals  and  other 
materials,  the  basic  100^  interval  lying  between  the  freezing  and 
boiling  points  of  water.  A  type  of  research  required  is  illustrated 
in  a  paper,  published  during  the  year,  on  the  standardization  of 
the  sulphtu-  boiling  point,  one  of  the  fixed  points  of  the  tempera- 
ture scale.  To  secure  constancy  of  indication  of  this  boiling 
point,  specific  experimental  conditions  must  be  carefully  observed. 
Similar  precautions  must  be  adopted  in  all  other  fixed-point 
determinations.  A  new  thermometer  comparator  was  devised  in 
which  melted  metal  sectues  the  needed  temperature  imiformity. 
ISeiSO— COM  1919-^—8 
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Success  in  producing  high-quality  optical  glass  depends  upon 
the  removal  of  internal  strains  by  effective  annealing  methods. 
The  heat  experts  of  the  biu-eau  recently  developed  methods  for 
such  anneaUng  and  for  determining  by  simple  tests  the  practical 
temperatures  required  and  procedure  to  be  followed.  The  time- 
temperature  curves  for  producing  •  ovens  were  worked  out  by 
bureau  heat  experts  for  two  leading  types  of  coke  ovens.  The 
determination  of  the  properties  of  ammonia  now  completed  sup- 
plies refrigeration  engineers  for  the  first  time  with  complete  and 
reliable  data  on  this  important  material,  for  the  calculation  of 
tables  covering  ranges  from  —  75^  to  +70®  in  place  of  the  meager 
data  previously  available. 

During  the  year  106  structural  columns  were  tested  in  the  sys- 
tematic program  of  investigations  on  the  fire-resistive  properties 
of  structural  materials  to  furnish  needed  basic  data  as  to  materials 
commonly  used  in  buildings  under  fire  conditions.  Fire  tests 
were  followed  by  water  application  to  determine  the  final  resistance 
of  the  columns  to  fire  and  their  action  when  suddenly  cooled  by 
hose  streams.  The  resulting  data  are  the  most  comprehensive 
ever  available.  Unprotected  steel  was  found  to  sustain  loads  for 
less  than  a  half  hour,  concrete  coliunns  for  over  eight  hours. 
Duplicate  tests  checked  within  10  or  ^o  per  cent.  The  bureau 
also  cooperated  in  fire-safety  work  and  in  the  movement  for  fire 
protection  and  prevention.  Special  conferences  were  held  on  the 
hazards  in  cotton  ginning,  fertilizer  handling,  petroleum  shipping, 
pyroxylin  plastics,  including  motion-picture  films. 

The  Biueau  of  Standards  has  the  otUy  "altitude  laboratory" 
in  the  coimtry.  This  is  a  small  room  which  may  be  made  air- 
tight and  the  air  partially  removed  to  produce  the  low  pressiures 
encoimtered  at  high  altitudes.  The  laboratory  and  results  obtained 
have  been  described  in  fotu*  published  reports.  The  engine  to  be 
tested  is  operated  in  the  room  and  is  supplied  with  cold  air  at 
temperatiues  actually  encoimtered  at  any  altitude  desired.  Avi- 
ation engines  of  several  types,  including  the  **  Liberty  12,**  have 
thus  been  tested  at  simulated  altitudes  of  30,000  feet  imder  the 
most  scientific  observation  and  measurement. 

The  new  *' altitude  laboratory,**  now  nearly  completed,  will  fur- 
nish ampler  space  and  exceptional  facilities  for  testing  internal- 
combustion  engines  for  automotive  piuposes.  Scientific  studies 
on  basic  problems  are  in  progress;  for  example,  on  the  rate  of 
flame  propagation  in  a  gas-engine  cylinder  and  on  presstire  cycles, 
carburetion,  ignition,  lubrication,  etc.    The  work  is  a  splendid 
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example  of  technology  developed  during  the  war  and  adapted 
almost  without  change  to  important  industrial  uses. 

A  series  of  informal  bulletins  were  issued  to  disseminate  the 
results  of  the  bureau's  engine  researches.  Seven  such  bulletins 
treated  of  spark-plug  problems,  seven  of  engine  radiators,  and 
other  reports  will  appear  in  the  next  volimie  of  the  proceedings  of 
the  National  Advisory  Committee  for  Aeronautics.  The  demand 
for  the  bureau's  tables  of  melting  points  of  the  chemical  elements 
exhausted  the  edition,  and  a  more  complete  edition,  recently 
prepared,  completes  the  present  data  on  fixed  temperatures.  The 
bureau  has  published  a  niunber  of  scientific  papers  on  high  tem- 
perature subjects;  e.  g.,  optical  methods  of  temperature  measture- 
ments  above  1,500®  centigrade;  recording  pyrometry  for  use 
where  a  printed  record  is  useful;  automatic  control  of  high  tem- 
peratures by  which,  for  example,  the  supply  of  fuel  is  automati- 
cally varied  to  maintain  the  furnace  at  any  desired  temperature. 
Serious  losses  entailed  by  ftunace  failures  make  a  recent  paper 
on  the  melting  points  of  refractory  materials  a  timely  contribu- 
tion to  industrial  economy. 

History   of  the  Production  of   Optical    Glass  by  the  Bureau   of 
Standards. 

The  removal,  now  in  progress,  of  the  optical-glass  plant  from 
Kttsburgh  to  Washington  closes  the  first  period  of  its  history. 
A  brief  r^simi^  of  its  work  follows: 

For  some  time  prior  to  1914,  the  btureau  had  felt  the  necessity 
of  the  United  States  shaking  off  the  yoke  of  complete  dependence 
on  Europe  for  its  optical  glass.  European  manufacturers  had  so 
carefully  guarded  the  secrets  of  their  technique  that  the  necessary 
preliminary  investigations  were  far  too  extensive  and  too  expen- 
sive to  expect  commercial  corporations  to  imdertake  the  pioneer 
work.  With  this  object  in  view,  a  scientific  expert,  with  a  knowl- 
edge of  glass  making,  was  appointed  in  July,  1914,  to  take  up 
experimental  investigation  of  the  production  of  optical  glass. 
He  was  not  an  expert  in  optical  glass,  however,  for  there  were 
none  in  this  country  at  that  time.  The  necessary  preliminaries 
had  been  completed  by  December,  19 14,  is  shown  by  a  report  of 
three  "runs  of  optical  glass"  for  that  month. 

In  191 5,  76  melts  and  54  pots  were  made,  a  new  furnace  built, 
3  different  types  of  optical  glass  produced,  and  some  annealing 
experiments  carried  out. 
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The  new  developments  of  191 6  included  the  building  of  a  three- 
chamber  furnace,  comparative  corrosion  tests  of  the  molten  glass 
on  pots  made  of  domestic  and  imported  clays,  the  production  of 
a  "very  satisfactory"  new  mixture  for  pots,  and,  finally,  a  batch 
of  borosilicate  glass,  free  from  striae,  although  not  entirely  free 
from  bubbles. 

The  investigations  of  191 7  brought  out  the  fact  that  the  poor 
jnelts  were  largely  due  to  imsatisfactory  pots.  So,  the  solution 
of  this  problem  was  attacked  with  increased  vigor,  resulting  in 
one  of  the  most  important  steps  forward  in  the  history  of  glass 
production  anywhere;  i.  e.,  the  casting  of  pots  instead  of  making 
them  by  hand.  This  method  greatly  reduces  the  difficulty,  the 
time,  and  the  cost  of  making  the  pots.  Those  obtained  on  the 
market  were  strongly  attacked,  especially  by  the  barium  glasses, 
sometimes  being  eaten  entirely  through  by  the  molten  glass, 
with  the  result,  of  course,  that  the  glass  mixtiue  was  both  impure 
and  discolored. 

When  this  coimtry  entered  the  war  in  April,  191 7,  the  biu-eau 
had  made  over  one  hundred  melts  of  glass  and  nearly  that  many 
pots. 

Furthermore,  it  was  at  that  time  making  melts  of  the  important 
borosilicate  and  barium  crown  glasses  on  a  commercial  scale.  In 
November,  191 7,  16  melts  of  600  poimds  each  were  reported  and 
shipments  to  the  factories  made.  From  then  on  regular  ship- 
ments continued,  that  one  in  the  month  preceding  the  armistice 
being  recorded  as  3,021  poimds  of  first-grade  binocular  glass,  rep- 
resenting more  than  15,000  poimds  of  glass  actually  produced. 

True  to  the  original  object  in  view,  the  bureau,  in  addition  to 
the  production  of  considerable  optical  glass  for  military  piuposes, 
has  at  all  times  given  freely  all  possible  assistance  to  those  engaged 
in  the  manufacture  of  glass.  They  have  frequently  consulted  its 
experts  as  to  methods  of  manipulation,  materials,  and  the  manu- 
facture of  pots.  Conferences  have  been  held  at  the  bureau  and 
its  experts  sent  to  the  factories  when  requested.  These  eflforts 
have  been  cordially  received  and  appreciated,  as  shown  at  one  of 
the  meetings  of  the  optical-glass  section  of  the  War  Industries 
Board,  where  the  president  of  a  large  glass  corporation  stipulated 
that  they  would  take  up  the  production  of  optical  glass  for  one 
of  the  entente  nations  provided  the  Bureau  of  Standards  would 
send  experts  to  the  factory  to  lend  technical  help. 
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Light. 

The  bureau  develops  light  standards,  instruments,  and  methods 
for  measuring  light  illumination,  and  determines  the  optical 
properties  of  materials  and  optical  instruments.  The  precise 
measurement  of  light  waves,  apparently  of  purely  scientific  inter- 
est, proved  to  be  of  the  utmost  practical  value  during  the  war, 
since  light  waves  were  used  by  the  bureau  to  control  the  accuracy 
of  the  master  gauges  used  in  the  manufacture  of  munitions. 

The  bureau  continued  the  precise  measuring  of  standard  wave 
lengths  of  selected  radiation  of  the  various  chemical  elements. 
Special  experience  and  facilities  in  red  and  infra-red  photography 
enabled  it  to  do  useful  work  in  this  field  of  radiation  in  the  study 
of  solar  radiations  which  could  not  be  photographed  heretofore 
nor  observed  visually.  The  bureau's  recent  spectrographs  of  the 
sun  in  the  red  and  the  invisible  radiation  beyond  the  red  proved 
the  presence  in  the  sun  of  27  known  elements.  In  the  red-region 
radiation,  or  spectra,  8  metals  and  2  rare  gases  were  examined, 
new  work  nearly  completed  on  10  other  elemental  metals,  and 
work  on  rare  earth  elements  begim. 

The  bureau  has  had  success  in  photographing  through  light 
fogs  or  haze.  Color  screens  to  cut  off  the  characteristic  light  of 
the  haze  in  combination  with  red,  sensitized  photoplates  enable 
the  plate  to  record  only  the  light  from  the  landscape  behind  the 
haze.  The  pinacyanol-stained  plates  proved  four  times  faster 
than  the  best  commercial  panchromatic  plates  in  use.  New  and  ^ 
important  fields  of  optical  research  are  thus  opened  in  photography 
which  will  demand  the  design  of  new  lenses  adapted  to  red  light, 
the  study  of  radiation  reflection  by  landscapes,  and  special  studies 
of  sensitizing  dyes. 

Color  standards  and  methods  of  color  measurements  are  now 
being  placed  on  an  excellent  scientific  basis.  The  bureau  pro- 
poses, in  certain  cases,  to  discontinue  color  grading  in  terms  of 
material  color  standards  which  are  difficult  to  obtain,  duplicate, 
or  certify  accurately.  The  new  method  is  to  determine  the  color 
transmission  of  light  of  a  definite  wave  length.  This  gives  an 
essential  property  of  the  material  itself  independent  of  the  color 
vision  of  the  observer.  The  observation  easily  made  in  repro-  j 
ducible  units  eliminates  arbitrary,  ill-defined  standards.  System- 
atic color  standards  and  measurements  are  of  interest  in  many 
industries — paints,  dyes,  inks,  textiles,  paper,  flour,  soap,  tobacco, 
butter,  and  other  products — all  make  the  field  one  of  much  com- 
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mercial  and  economic  value.  The  special  work  of  the  year 
included  the  color  grading  of  papers,  pyralih  ivory,  cottonseed 
oil,  and  other  materials.  The  terms  used  in  colorimetry  need 
standardization,  and  the  bureau  has  aided  in  systematizing  not 
only  the  nomenclature,  but  the  units,  standards,  and  symbols. 

At  the  request  of  the  eye-hygiene  committee  of  the  Afnerican 
Medical  Association,  the  bureau  is  investigating  various  glasses 
now  on  the  market  purporting  to  suppress  harmful  radiations. 
A  technologic  paper  was  prepared  on  the  basis  of  tests  of  i82 
samples  of  eye-protective  glasses  now  on  the  American  market. 
With  this  data,  oculists  or  buyers  may  now  prescribe  or  order 
glasses  having  any  desired  color  transmission,  acceptance  being 
based  upon  color  tests. 

Research  on  quartz  resulted  in  a  new  means  of  fixing  one  point 
on  the  high-temperature  scale  in  a  region  not  otherwise  well 
defined;  i.  e.,  573^.3.  A  very  sudden  change  occurs  in  the 
optical  properties  of  quartz,  the  sharpness  of  which  makes  it 
suitable  for  the  purpose.  The  action  of  quartz  in  twisting  the 
direction  of  vibration  of  light  waves  is  known  as  polarization. 
This  is  the  basis  of  polarimetry .  The  subject  has  a  high  theoretical 
value  in  physics  and  many  practical  uses;  e.  g..  it  is  the  practical 

l^'  basis  of  sugar  testing.  Sugar  technology  is  based  upon  the  read- 
ings of  the  polarimeter,  which  indicate  the  percentage  of  pure 
sugar  in  a  raw  sample.  The  bureau  standardizes  the  quartz 
plates,  instruments,  and  accessories  used,  and  a  new  fund  granted 
by  Congress  has  recently  given  special  impetus  to  the  work,  which 
is  proceeding  vigorously  in  cooperation  with  sugar  technologists 
and  the  sugar  industry. 

The  distribution  of  the  bureau's  standard  samples  of  highly 
purified  sugar  for  verifying  polarimeters  is  an  important  means  of 
technical  control  in  the  industry.  The  optical  analysis  of  sugars 
at  the  bureau  has  been  a  useful  service  to  the  industry  and  in  the 
control  of  the  precision  of  sugar  analyses  of  imported  sugar  for  the 
Customs  Service. 

The  Medical  Service  of  the  War  Department  requested  the 
bureau's  aid  in  producing  certain  rare  sugars,  about  25  in  number. 
The  bureau  has  tested  a  number  of  these  by  methods  devised  by 

V  careful  research.  The  insistent  demands  for  these  rare  sugars  has 
led  the  bureau  to  study  the  sources  and  production.  These  sugars 
range  in  value  from  a  few  dollars  to  several  hundred  dollars  a 
pound.    The  biu^eau  has  already  developed  successful  methods 


Digitized  by  VjOOQIC 


REPORT  OP  THE  SECRETARY  OF  COMMERCE.  II9 

for  producing  pure,  white  crystals  of  the  so-caUed  d'mannite  sugar 
t)y  double  crystallization  from  the  crude  manna  and  at  a  reason- 
able cost. 

An  example  of  the  use  of  abstract  physics  for  practical  purposes  ^ 
is  the  use  of  interference  of  light  waves  in  studying  the  behavior  of 
the  porcelains  and  amalgams  used  to  fill  teeth.  The  bureau  has 
for  some  time  been  investigating  the  expansion  of  such  materials 
when  exposed  to  changes  of  temperatin-e.  This  calls  for  exact 
measurements  of  the  expansion  of  these  materials  when  heated. 
Light  waves  and  the  phenomenon  of  interference  are  used  to 
measure  this  expansion  with  great  precision.  These  dental  mate- 
rials were  found  to  expand  foin-  times  as  much  as  the  natiural 
teeth  th^nselves.  The  data  will  aid  in  the  development  of  more 
perfect  filling  materials  for  the  teeth. 

The  bureau  designed  and  constructed  or  cooperated  in  the  de- 
velopement  of  many  military  optical  devices.     It  designed   a 
spotting  camera,  for  example,  and  redesigned  a  triangulation 
camera  for  the  Navy.    The  spotting  camera  complete  with  a 
manual  of  instructions  was  tiuned  over  to  the  military  authori- 
ties, and  the  triangulation  camera  is  now  completed.    The  bureau 
designed  another  camera  for  the  panoramic  photographing  of  the 
inside  of  a  machine-gun  barrel.     Related  work  included  a  night- 
firing  device,  a  marine  position  finder,  a  tank  sight,  a  37-milli- 
meter gun  sight,  a  periscope  alidade,  Army  binoculars,  and  many 
other  instruments.    The  bureau  also  tested  2,000  binoculars,  54 
lens  systems,  436  samples  of  optical  glass,  and  made  1 1 1  tests  of 
miscellaneous  optical  devices. 

Radiometry  comprises  the  field  of  visible  and  invisible  radia- 
tion. The  work  is  mainly  experimental  and  theoretical,  but  its 
immediate  application  to  the  industries  is  both  direct,  interesting, 
and  important;  for  example,  in  high-temperatiue  measurements 
and  researches  on  efficiencies  of  light  sources.  The  btueau's  expert 
reported  to  a  Government  department  that  plain  glass  is  as  useful 
in  greenhouses  as  the  ribbed  and  hammered  glasses  sometimes 
considered  for  such  purposes.  A  radiophonic  system  of  secret 
signaling  was  developed  by  the  use  of  the  radiation  properties  of 
molybdenite.  The  sensitiveness  of  this  material  made  it  possible 
to  secine  a  loud,  musical  sound  by  the  invisible  radiation  of  wave 
lengths  longer  than  red  light.  A  system  of  invisible  light  signals 
was  also  developed,  using  the  ultra-violet  waves.  Recent  use  of 
appKed  radiometry  was  made  in  connection  with  the  glass  roofs 
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of  balloon  hangars.  On  request  of  the  War  Department,  the 
bureau  recommended  a  substitute  for  the  special  colored  glasses 
designed  to  exclude  the  ultra-violet  rays  which  have  serious  effect  on 
balloon  fabric.  The  bureau's  advice  was  that  they  use  asphaltum 
Varnish  on  plain  glass,  which,  of  course,  is  much  more  economicaL 

Chemistry. 

In  addition  to  distinctly  chemical  standardization,  chemistry  is 
required  in  all  fields  of  physical  standardization.  Many  articles 
published  on  chemical  subjects  on  work  done  at  the  bureau  show 
the  variety  of  application  of  chemistry  in  physics  and  the  special 
technologies.  Dining  the  year,  18,436  chemical  tests  were  made 
by  the  bureau,  largely  of  materials  purchased  by  the  Government. 
Many  researches  were  under  way  during  the  year,  among  which 
several  examples  may  be  cited.  Pure  materials  and  their  uses 
form  a  series  of  standardization  problems.  The  purification  of 
mercury  is  now  on  a  routine  basis.  Pure  methane  was  produced 
for  determining  accurately  its  heat  properties.  Pure  ethyl  alcohol 
was  prepared  for  use  in  measuring  its  density  and  other  properties. 

The  bureau's  electrochemical  work  included  several  useful 
researches,  such  as  the  lead  plating  of  gas  shells,  black  nickel 
plating  for  military  equipment,  and  zinc  plating  to  protect  steel 
from  corrosion.  Gas  chemistry  has  had  at  the  bureau  certain 
useful  appUcations  in  aircraft.  Balloon  fabrics  were  tested  for  gas 
permeabiUty  and  lasting  quaUties,  and  methods  and  instruments 
were  developed  for  conducting  such  tests. 

A  new  automatic  gas-analysis  apparatus,  constructed  at  the 
bureau,  is  now  in  operation  at  the  Government  nitrate  plant  at 
Arlington.  Apparatus  was  also  constructed  to  record  the  amount 
of  helium  in  preparing  the  gas  for  use  in  balloons,  and  a  set  is  now 
under  construction  for  the  large  helium  plant  of  the  War  Depart- 
ment by  which  12  simultaneous  and  continuous  analyses  of  helium 
output  are  automatically  made.  The  shortage  of  platinum  during 
the  war  led  the  biueau  to  the  study  of  platinum  substitutes  and 
certain  alloys  of  gold  containing  palladiiun  were  foxmd  suitable  for 
many  chemical  operations. 

The  bureau  has  continued  its  interest  in  standardizing  reagents 
and  in  the  proper  labeling  of  chemical  reagents,  so  that  the  serious 
difficulty  attending  their  use  by  chemists  may  be  reduced.  The 
bureau  has  organized  an  interdepartmental  committee  oli  paint- 
specification  standardization,  and  a  conference  was  held  at  the 
biu-eau.    The  first  results  are  embodied  in  the  Standard  Specifica- 
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tions  for  Linseed  Oil,  recently  published  by  the  bureau.     A  new 
edition  of  the  circular  on  soaps  was  issued. 

In  addition,  the  bureau  has  continued  technical  analyses  and 
chemical  researches  on  a  very  wide  range  of  materials. 

Materials. 

The  bureau's  work  in  materials  includes  a  wide  range  of  struc- 
tural and  miscellaneous  materials,  such  as  metals,  cement,  Ume, 
paper,  textiles,  rubber,  leather,  oils,  clay  products,  etc. 

All  cement  used  by  the  Government,  by  Executive  order,  must 
conform  to  the  United  States  Government  standard  specifications 
for  cement.  The  cement  tested  by  the  bureau  covered  shipments 
of  6,588,923  barrels,  practically  double  that  of  the  previous  year, 
and  1 2  times  the  amount  tested  in  the  year  1916-1 7.  The  rejection 
of  10  per  cent  of  the  cement  tested  shows  the  need  for  such  testing. 
Researches  were  made  on  the  properties  of  cement  and  concrete, 
fineness  of  grinding,  air  analysis,  standard  cement  sieves,  volume 
changes  in  finished  mortars  and  cements,  concrete  oil  storage, 
waterproofing  of  concrete  and  stucco,  and  the  acceleration  of 
hardening  of  cement.  The  bureau's  samples  of  finely  groimd 
cement  of  definite  and  certified  fineness  of  grain  enables  the  tech- 
nical laboratories  of  the  country  to  standardize  their  own  sieves 
accurately. 

The  construction  of  concrete  ships  was  initiated  in  the  bureau's 
cement  laboratory,  the  chief  of  which  became  the  directing  head 
of  such  construction.  The  bureau  has  since  continued  its  tech- 
nical cooperation  with  the  Shipping  Board  in  numerous  ways. 
During  the  year,  a  study  of  the  cement  gun,  by  which  the  material 
is  shot  in  place  instead  of  being  cast,  was  completed  and  reported 
upon.  Improved  methods  were  developed  affecting  the  proper- 
ties and  ingredients  of  cement  and  concrete  and  the  time  of 
mixing.  A  useful  improvement  consisted  in  the  use  of  paper 
molds  in  place  of  the  steel  molds  hitherto  used  for  casting  concrete 
test  cylinders. 

Lime  has  commercial  uses  not  only  as  a  structural  material, 
but  in  other  industries.  Standards  of  quaUty  for  lime  are  quite 
recent.  In  the  work  on  lime  the  bureau  has  had  the  cordial 
cooperation  of  the  National  Lime  Association  and  similar  organ- 
izations, all  of  which  have  committees  on  cooperation  with  the 
bureau.  Important  researches  under  way  diwing  the  year  have 
included  the  compressive  strength  of  cement  and  lime  mortar, 
the  effect  of  hydrated  Ume  on  the  properties  of  cement,  causes  of 
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"unsoundness"  in  lime  plasters,  and  the  measurement  of  plas- 
ticity. The  bureau's  methods  developed  for  the  study  of  plasters 
apply  also  to  gypsum  and  other  wall  plasters. 

Rubber  has  such  varied  and  important  uses  that  the  btu'eau 
endeavors  to  handle  basic  problems  of  the  physics  and  chemistry 
of  rubber  and  develop  methods  of  test.  Methods  of  determining 
the  ingredients  have  been  developed,  and  many  samples  of  manu- 
factured rubber  goods  were  analyzed  during  the  year,  including 
balloon  fabrics,  rubber  tires,  rubber  packing,  hospital  supplies, 
fire  hose,  and  others.  The  buireau  tested  within  a  year  samples 
representing  the  purchase  of  about  250,000  tires  and  established  a 
local  laboratory  at  one  of  the  large  rubber  centers.  Assistance  was 
rendered  to  makers  of  solid-rubber  tires  in  improving  compounds 
used,  and  as  a  result  a  solid  tire  was  developed  which  met  all 
requirements.  The  possibiUties  of  rubber  research  are  as  broad 
as  the  usefulness  of  the  material.  In  the  new  quarters  in  the 
industrial  laboratory  it  is  expected  that  the  work  may  be  extended 
to  include  important  and  ftmdamental  investigations. 

The  technology  of  leather  is  an  important  part  of  the  bureau's 
work.  A  research  completed  during  the  year  had  to  do  with 
certain  chemicals,  including  glucose  and  salts,  which  are  put  into 
the  leather.  The  bureau  is  working  in  close  cooperation  with  the 
Tanners'  Coimcil,  the  American  Leather  Research  Laboratory, 
and  the  War  Department.  Special  studies  were  made  on  sole 
leathers  and  on  leather  for  shoe  uppers  to  be  used  in  the  making 
of  Army  shoes,  and  also  on  the  physical  properties  of  harness 
leathers  in  connection  with  the  stuflSng  material.  Miscellaneous 
tests  in  the  leather  laboratory  cover  leather  packings,  water- 
proofed leather,  and  artificial  leather. 

The  bureau  cooperated  in  an  advisory  capacity  in  the  develop- 
ment of  specifications  for  leather  for  the  General  Supply  Com- 
mittee, the  War  Department,  and  the  Panama  Canal.  Much 
progress  may  be  expected  during  the  coming  fiscal  year  in  this 
direction.  In  this  connection,  arrangements  have  been  partially 
completed  for  installing  an  experimental  tannery  at  the  Bureau 
of  Standards  for  use  in  leather  research.  The  new  laboratory 
provides  ample  space  for  extensive  research  and  testing  in  accord- 
ance with  an  outlined  program. 

The  Government  uses  approximately  50,000  tons  of  paper  per 
year;  this  is  bought  on  specification  and  tested  at  the  Bureau  of 
Standards.    Five  thousand  samples  were  examined,  of  which  4,213 
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were  for  the  Government,  which  included  more  than  19,000  separate 
tests.  The  bureau  demonstrated  that  700,000  bales  of  munitions 
linters  left  imused  when  the  war  closed  could  be  used  for  the  making 
of  paper.  Samples  of  paper  were  experimentally  made  on  its  paper 
mill  to  demonstrate  that  good  paper  could  be  made  from  such 
linters.  As  a  demonstration,  the  programs  of  the  annual  conven- 
tion of  the  Interstate  Cotton  Seed  Crushers*  Association  of  New 
Orleans  were  printed  on  paper  manufactured  at  the  bureau  from 
cotton  linters.  About  700,000  bales  per  year  are  available  for 
paper  making,  and,  if  care  is  taken  to  keep  the  linters  clea^,  a  still 
larger  amount  can  be  utilized. 

The  physical,  chemical,  and  microscopic  testing  of  textiles  is  an 
important  field  of  the  work  of  the  biu-eau  which  has  had  specia, 
value  during  the  war  in  connection  with  Army  uniforms,  blanketsl 
airplane  and  balloon  fabrics,  tent  material,  and  other  fabrics. 
The  examination  of  English,  French,  and  German  fabrics  showed 
that  few  of  them  were  as  good  as  the  average  of  American  manufac-  ^. 
ture.  Woolen  tmiforms  were  examined  for  fastness  of  color,  nature 
of  dye,  and  the  amotmt  of  cotton  present.  During  the  year  an 
investigation  has  been  in  progress  on  sizing  compounds  for  cotton 
yams  preUminary  to  the  work  on  practical  experiments  in  the 
bureau's  cotton  mill.  In  connection  with  airplane  fabrics  a 
study  was  made  of  stress  in  flight  and  new  fabrics  were  designed 
and  manufactiured  to  improve  serviceability.  The  increasing  size 
of  airplanes  makes  it  important  to  have  a  stronger  fabric.  With 
the  same  object  a  tautness  meter  was  designed  and  constructed 
at  the  bureau  for  the  study  of  the  wing  fabrics  in  flight.  Numerous 
readings  taken  on  wing  coverings  of  planes  showed  that  tautness 
may  be  used  to  interpret  the  effects  of  humidity  and  tempera- 
ture on  the  life  of  the  fabric.  With  the  occupancy  of  the  new 
industrial  laboratory,  the  textile  section  will  have  imusual  equip- 
ment for  research — a,  small  felting  tmit,  a  complete  unit  of 
cotton  machinery,  and  a  similar  outfit  of  woolen  machines.  These 
are  of  the  latest  manufactured  design  improved  for  the  accurate 
requirements  of  laboratory  work.  One  important  object  in  view 
is  the  development  of  exact  specifications  for  fabric,  especially 
for  the  military  departments.  Such  specifications  will  also  be 
useful  for  other  purposes,  and  the  general  results  of  the  investiga- 
tions will  all  be  of  service  to  the  textile  industry  and  the  general 
public. 
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The  testing-machine  laboratory  has  continued  a  long  list  of  use- 
ful investigations  during  the  year,  the  tests  numbering  3,000  in  all. 
Some  of  these  were  extensive  researches  such  as  the  test  of  a  150- 
ton  floating  crane  for  the  Norfolk  Navy  Yard,  the  experimental 
study  of  electric  welding  for  the  Emergency  Fleet  Corporation,  and 
technical  investigations  of  motor-truck  wheels  and  their  behavior 
under  stress. 

Aeronautical  Instruments. 

Meastuing  instruments  are  vital  to  control  in  aviation,  and  the 
standardization  of  such  instruments  is  of  the  utmost  urgency. 
The  bureau  reached  mathematical  solutions  of  the  theory  of  such 
instruments,  so  that  the  results  may  be  applied  to  particular  cases. 
The  failture  of  the  metals  used  in  the  construction  of  aeronautic 
instruments  to  be  perfectly  elastic  proved  to  be  a  critical  soturce 
of  error,  and  alloys  were  developed  which  are  believed  to  be 
superior  to  the  metals  previously  used.  The  bureau  has  tested 
578  airplane  instruments,  completed  researches  on  the  errors  of 
instruments,  studied  diflferent  types  of  tachometers,  and  deter- 
mined the  complete  corrections  for  the  barographs  used  in  the  flight 
which  established  the  world's  altitude  record. 

Members  of  the  bureau's  staff  conducted  flight  tests  of  airplane 
instruments,  making  airplane  flights  in  the  dark  to  demonstrate  a 
projection-type,  night-altitude  indicator.  A  series  of  high-altitude 
flights  was  made  to  study  the  oxygen-supply  apparatus,  the  rate-of- 
climb  indicators,  the  g5n:oscope,  and  other  inclinometers.  Tests 
were  also  made  in  flights  across  the  English  Channel  and  in  the 
suburbs  of  Paris. 

An  interesting  example  of  the  bureau's  work  in  technical  educa- 
tion was  the  school  of  aeronautic  instrtunents  conducted  for  avia- 
tors. This  included  a  three-weeks'  lectiu'e  and  laboratory  cotu-se 
covering  the  theory  and  testing  of  aeronautical  instruments.  The 
data  and  other  illustrative  materials  for  similar  courses  were  also 
furnished  for  the  use  of  the  Army. 

Metals. 

The  metalliu-gical  division  of  the  biureau  engages  in  fundamental 
researches  affecting  the  improvement  of  metals,  the  development 
of  new  metals,  and  methods  of  avoiding  metal  failiures  and  pro- 
longing the  useful  life  of  metals  and  metal  products.  For  this 
purpose,  the -bureau  has  a  well-equipped  experimental  foundry, 
rolling  mill,  metallographic  laboratory,  heat-treatment  laboratory, 
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chemical  laboratories,  and  a  full  equipment  of  electrical  furnaces 
and  pyrometers.  The  standardization  of  the  piuity,  the  compo- 
sition, microstructure,  and  heat  treatment  are  possible  only 
through  the  measiured  control  of  all  the  factors,  such  as  tempera- 
tiu-e,  rates  of  heating  and  cooling,  poturing  temperatures,  etc. 
Many  practical  problems  of  metal  failures  have  been  solved  in  the 
laboratory  and  a  great  amoimt  of  work  done  on  improving  the 
quality  of  metals  by  heat  treatment  and  the  standardization  of 
pouring  temperatiu-es  and  finishing  temperatiu-es. 

An  important  output  of  the  metal  laboratory  consists  of  specifi- 
cations for  metals  for  special  uses.  During  the  war  a  series  of 
aircraft-materials  standards  were  developed.  In  peace  times  the 
specifications  cover  the  regular  supplies  needed  by  the  Government 
departments,  and  special  cases,  such  as  statuary  bronzes  and 
metals  for  other  special  uses.  Several  cases  of  the  bureau's  aid 
to  the  metal  industries  will  illustrate  the  work.  Collapsible  tin 
tubes  are  used  for  many  classes  of  materials,  and  at  the  request  of 
manufacturers  of  such  tubes  the  btueau  pointed  out  the  several 
causes  of  defects.  The  behavior  of  aeronautic-pressure  instru- 
ments depends  upon  the  metal  diaphragm.  The  success  of  several 
new  alloys  designed  to  correct  the  errors  in  such  instruments  de- 
pended upon  proper  annealing,  for  which  suitable  methods  were 
developed  by  the  metal  experts.  The  biu-eau  studied  the  deteri- 
oration of  zinc-aliuninum  alloys  used  in  die  casting  and  reported 
upon  the  limitations  of  such  material  for  this  work.  In  another 
case  the  causes  of  certain  defects  in  sterling-silver  ware  were  pointed 
out  after  careful  study  of  the  ware.  Manufacturers  of  razors  and 
cutlery  have  recently  requested  the  bureau  to  devise  methods  for 
measuring  and  defining  the  sharpness  of  fine  cutting  edges.  Since 
this  is  practically  a  new  field  of  standardization,  there  is  little  or 
no  available  or  published  experience  to  serve  as  a  basis. 

Changes  in  the  rate  of  cooling  observed  in  any  metal  are  indi- 
cations of  quality  and  composition.  The  study  of  these  is  called 
"thermal  analysis."  An  inexpensive  method  for  such  work  was 
applied  at  the  bureau  during  the  year,  a  stop  watch  being  substi- 
tuted for  the  expensive  chronograph  usually  used.  Heat  treat- 
ment is  being  examined  with  great  care,  and  work  is  in  active 
progress  on  a  widely  used  structural  alloy  steel  (containing  3K 
per  cent  nickel).  The  ptu-pose  is  to  correlate  the  properties  with 
certain  tests  now  made  throughout  the  country.  A  detailed 
study  of  high-speed  steels  is  being  made  to  gain  knowledge  of  their 
constitution  and  properties  and  to  develop  a  method  for  comparing 
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the  relative  value  of  two  cutting  steels.  An  important  investiga- 
tion is  under  way  to  find  suitable  steels  and  treatments  for  the 
same  for  use  in  making  precision  length  gauges.  The  important 
factors  in  this  work  are  the  determination  of  the  resistance  to 
wear  and  deformation  with  time,  the  resistance  to  corrosion^ 
soimdness,  expansibility,  and  economy  imder  varying  heat  treat- 
ments. 

Small  amotmts  of  gases  like  nitrogen,  hydrogen,  and  carbon 
dioxide  affect  the  breaking  strength  and  other  properties  of 
metals.  These  questions  must  be  attacked  in  a  ftmdamental 
way,  and  the  work  in  pure  metals  has  this  study  as  one  of  its 
objects.  Such  pure  metals  are  melted  in  vacuum  furnaces,  and 
the  product  is  practically  gas  free.  In  the  making  of  alloys 
uniformity  is  an  important  result  to  be  attained,  as  segregation 
naturally  is  detrimental  to  the  quality  of  the  alloy.  The  bureau 
has  conducted  many  studies  of  the  ** segregation*'  of  the  ingre- 
dients in  the  alloys.  Work  now  in  progress  includes  the  prepara- 
tion of  electrolytic  iron  and  melts  or  alloys  prepared  in  vacuum^ 
the  making  of  pure  aluminum,  methods  of  determining  gases  in 
steel,  deoxidizing  agents  for  steel  making,  and  the  development 
of  methods  of  steel  analysis. 

The  bureau  foundry  is  for  experimental  casting  of  metals  and 
alloys  and  also  is  used  practically  as  a  commercial  foundry  sup- 
plying special  castings  for  instrument  parts  required  at  the  biu-eau 
and  by  other  Government  laboratories.  This  is  one  of  the  very 
few  experimental  foundries  in  the  country,  and  it  has  many 
possibilities  for  service  to  industry.  The  work  of  the  foundry 
included  studies  of  Government  bronze  and  its  substitutes,  studies 
of  the  relation  of  statuary  bronzes  to  their  weathering  eflFects, 
efficiency  studies  of  electric  furnaces,  investigation  of  light  alu- 
minum-casting alloys,  and  practical  and  experimental  castings  for 
laboratory  use.  An  auxiliary  investigation  of  molding  sands  of 
various  types  is  of  great  importance  to  the  foundry  industry. 

New  Industrial  Laboratory. 

The  branch  laboratory  of  the  bureau  which  has  been  maintained 
for  some  years  at  Pittsburgh,  Pa.,  is  to  be  discontinued  and  the 
equipment,  staff,  and  work  consolidated  with  the  main  laboratories 
of  the  btu-eau  in  Washington.  On  the  completion  of  the  new 
industrial  laboratory  designed  to  house  this  work,  the  installation 
began,  and  at  this  writing  much  of  the  equipment  is  transferred 
from   Pittsburgh  into   the  new   quarters.     In  this  connection, 
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attention  should  be  called  to  the  excellent  design  of  the  new  build- 
ing and  the  unusual  facilities  which  will  be  afiforded  for  industrial 
research,  facilities  probably  unexcelled  in  any  laboratory.  The 
facilities  of  the  new  laboratory  include  the  full  resources  of  the 
well  developed  and  equipped  laboratories  of  the  scientific  divi 
sions,  chemistry,  heat,  Ught,  electricity,  and  the  measures  of 
lengfth,  mass,  capacity,  density,  pressure,  and  time. 

Ceramics. 

Clay  products  form  a  whole  group  of  useful  and  art  industries 
ranging  from  the  crudest  brick  and  tile  to  the  finest  porcelains 
used  in  the  household,  including  the  art  porcelain  ware,  vases 
and  other  art  products.  The  bureau's  laboratories  have  been  able 
to  reproduce  many  of  the  finest  qualities  of  foreign  ware,  both 
body  and  glaze.  Chemical  porcelain  ware  is  a  type  of  successful 
work  accomplished.  Much  remains  to  be  done  in  placing  the  clay- 
products'  industries  on  a  thoroughly  scientific  basis,  but  great 
progress  has  been  made. 

The  refractory  materials  used  in  ntunerous  industries  have  been 
the  subject  of  investigation  at  the  bureau  and  new  substances 
having  superior  qualities  have  been  developed.  Several  com- 
panies have  undertaken  to  manufacture,  for  example,  a  new  type 
of  refractory  proposed  by  the  bureau  last  year,  which  combines  v^ 
Kght  weight,  porosity,  good  heat-insulating  properties,  and  a  high 
refractoriness,  and  is  especially  suited  for  use  in  marine  boilers  as 
furnace  crowns,  and  for  kiln  blocks  for  terra  cotta.  The  bureau 
has  been  able  to  produce  pyrometer  tubes  more  than  7  feet  in 
leng^  of  American  porcelains,  similar  to  those  imported  from 
Germany  before  the  war. 

The  investigations  of  hard-fire  porcelains  which  have  been  tmder 
way  for  three  years  are  nearly  completed.  The  properties  of  more 
than  300  compositions  have  been  studied  to  acquire  the  technical 
data  needed  in  the  industry.  Several  thousand  pieces  of  table- 
ware were  glazed  and  fired.  The  results  will  shed  much  light  on 
practical  aspects  of  hard-fire  porcelain  manufacture. 

Tiles  used  in  wall  construction  were  the  subject  of  an  important  . 
investigaticm  by  the  bureau.  The  results  of  about  250  tests  are 
published  in  a  bureau  technologic  paper.  The  data  will  be  valuable 
for  the  building  industries.  It  is  found  that  the  source  of  the  clay 
profoundly  affects  the  clay  behavior.  The  correlation  data  will 
be  complete  when  the  results  of  similar  tests  from  other  labora- 
tories are  assembled.    Gratifying  results  were  obtained  in  the 
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Study  of  architectural  terra  cotta.  Much  attention  was  paid  to 
examining  materials  in  actual  buildings  for  various  periods  of 
time.  Two  striking  types  of  failure  were  studied  and  accounted 
for.  The  laboratory  work  included  absorption  tests,  artificial 
freezing,  and  strength  determinations  of  terra  cotta  made  from 
various  clays  largely  used  by  manufacturers.  The  test  pieces 
were  burned  at  seven  different  temperatures.  The  resulting  data 
will  soon  be  announced  in  a  final  report  covermg  all  the  work  of  the 
biu-eau  on  this  building  material. 

Two  technologic  papers  have  been  issued  on  the  principles  of 
iron  enameling  and  researches  are  imder  way  to  solve  problems 
met  with  in  the  manufacttu-e  of  such  materials. 

The  new  industrial  laboratory  will  give  unusual  facilities  for  the 
work  in  clay  products.  All  of  the  contracts  for  the  new  kihis 
and  furnaces  have  been  let,  the  machinery  has  been  purchased, 
and  the  installation  of  the  equipment  has  been  begun. 

The  Bureau  and  Industrial  Progress. 

The  Bureau  of  Standards  occupies  a  pivotal  position  in  indus- 
trial reconstruction  following  the  war.  The  great  lesson  of  the 
war  was  that  standardization  was  a  first  essential  to  eflfident  war- 
fare. War  industry  differs  from  the  industries  of  peace  mainly 
in  its  urgency.  The  fimdamental  technical  knowledge  and 
requirements  are  similar.  The  military  work  of  the  Biu-eau  of 
Standards  during  the  war,  therefore,  will  be  of  value  to  the  indus- 
tries during  the  critical  days  to  come.  The  applications  of  science 
to  industry  are  now  recognized  as  of  priceless  value  by  the  lead- 
ing countries  of  the  world.  For  this  reason  England,  Australia, 
and  Japan,  among  others,  have  on  a  new  and  large  scale  decided 
upon  national  programs  of  scientific  research  on  the  vital  problems 
of  industry.  There  is  some  danger  lest  we  miss  the  full  lesson 
of  the  war  while  other  nations  make  prompt  application. 

Technical  experts,  societies,  and  the  industries  begin  to  realize 
the  supreme  importance  of  standardization,  and  the  era  of  stand- 
ardization may  be  said  to  have  fairly  begun.  The  bureau  is 
represented  on  practically  all  of  the  great  standardizing  commit- 
tees of  the  technical  societies  and  is  working  in  close  cooperation 
with  them.  For  the  Government  the  bureau  is  a  scientific  advisor 
on  the  subject  of  standard  specifications  and  has  performed  this 
service  for  practically  every  department  and  governmental 
agency,  notably  the  War  Department  and  the  General  Supply 
Committee. 
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In  many  cases  the  Bureau  of  Standards  conducts  fundamental 
researches  in  the  laboratory  on  points  which  the  specifications 
disclose.  It  is  only  by  such  research  that  it  is  possible  to  formu- 
late standards  of  quality  and  performance  of  materials  and 
appliances.  The  universal  interest  in  standards  reflects  the  grow- 
ing appreciation  of  standardization  as  a  means  of  industrial 
progress.  The  annual  review  of  existing  specifications  for  the 
purpose  of  incorporating  new  knowledge  has  had  a  most  fruitful 
effect  in  stimulating  the  prompt  application  of  new  scientific 
knowledge. 

It  is  doubtful  whether  there  is  another  subject  as  fruitful  of 
improved  economy  and  efficiency  as  the  standardization  which  is 
.  basic  to  all  industry.  It  is  the  standard  of  quality  which  deter- 
mines the  materials  to  be  used,  the  form  which  they  take,  and  the 
processes  by  which  they  are  produced  in  the  factory.  It  is  also 
the  standard  of  perfomiance  which  is  the  user's  ultimate  test. 
In  other  words,  standardisation  involves  nothing  less  than  the 
complete  technical  control  of  industry,  by  which  is  meant  that 
modem  industry  must  be  based  upon  scientifically  ascertained 
standards  whether  of  measiu"e,  of  quality,  of  performance,  or  of 
practice.  From  a  national  point  of  view,  the  work  of  the  Bm-eau 
of  Standards,  therefore,  is  directed  toward  making  itself  as  effect- 
ive as  possible  in  stimulating  and  in  actively  cooperating  by 
research  and  investigation  in  all  standardizing  movements  in  which 
its  cooperation  is  sought.  The  annual  report  erf  the  Bureau  of 
Standards  shows  many  interesting  examples  of  the  variety  and 
usefulness  of  this  work. 
156130— COM  1919 9 
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BUREAU  OF  THE  CENSUS. 

(Sam.  L.  Rogbrs,  Director.) 

The  end  of  the  fiscal  year  191 9  marked  the  close  of  the  seven- 
year  intercensal  period  during  which  the  Bureau  of  the  Census 
carried  on  numerous  lines  of  statistical  work  at  decennial,  quin- 
quennial, biennial,  annual,  quarterly,  monthly,  and  semimonthly 
intervals,  as  prescribed  by  law;  and  on  July  i,  1919,  began  the 
three-year  decennial  census  period,  within  which  time  censuses  of 
the  population,  agriculture,  manufactm-es,  mines  and  quarries,  oil 
and  gas  wells,  and  forestry  and  forest  products  of  the  United 
States  will  be  taken,  compiled,  and  published. 

Dining  the  fiscal  year  1919  the  Bureau  of  the  Census  carried 
on  the  compilation  of  the  results  of  its  quinquennial  census  of 
electrical  industries;  completed  the  work  on  its  decennial  inquiries 
relating  to  transportation  by  water  and  shipbuilding;  brought 
well  toward  completion  the  preparation  of  its  decennial  report  on 
religious  bodies;  completed  and  published  a  special  report  on 
marriage  and  divorce;  conducted  the  regular  annual  inquiries 
relating  to  births,  deaths.  States,  and  municipalities;  published 
quarterly  statistics  of  stocks  of  leaf  tobacco;  made  monthly  and 
semimonthly  collections  and  publications  of  statistics  on  cotton, 
cotton  seed,  and  cotton-seed  products;  made  special  enumerations 
of  the  population  in  four  counties;  carried  on  the  publication  of 
weekly  mortality  reports  for  certain  large  cities;  compiled  statistics 
relating  to  the  mortality  from  the  influenza  epidemic;  performed 
a  large  amotmt  of  war  work  for  other  governmental  establishments ; 
complied  with  numerous  requests  for  information;  and  made  de- 
tailed preparations  for  taking  the  Fourteenth  (1920)  Decennial 
Census. 

The  work  done  along  the  above  lines  dming  the  fiscal  year  and 
since  its  close  is  described  below. 

CURRENT  AND  COMPLBTED  WORK  ON  STATUTORY  INQUIRIES. 
Electrical  Industries. 

This  quinquennial  inqtury,  covering  central  light  and  power 
stations,  electric  railways,  telephones  and  telegraphs,  and  mimici- 
pal  electric  fire-alarm  and  police-patrol  signaling  systems,  was 
made  as  of  December  31,  191 7. 
130 
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The  greater  part  of  the  data  were  obtained  through  correspond- 
ence, but  it  was  necessary  to  send  a  number  of  men  into  the  field 
to  obtain  information.  The  field  canvass  was  begun  in  April, 
1918,  and  was  substantially  completed  in  the  following  December. 

Preliminary  reports  pertaining  to  the  several  inquiries  covered 
by  the  canvass  were  prepared  and  issued.  The  final  reports  on 
telegraphs  and  on  electric  fire-alarm  and  police-patrol  signaling 
systems  were  issued  in  the  form  of  a  single  bulletin  on  July  19, 
1919;  and  the  work  on  the  reports  for  the  other  inquiries  is  nearly 
completed. 

Transportation  by  Water. 

This  decennial  inquiry  was  made  as  of  December  31,  191 6.  In 
order  to  avoid  the  disclosure  of  information  of  value  to  the  enemy, 
the  report  was  not  made  public  during  the  war.  After  the  signing 
of  the  armistice  the  report  was  completed  and  sent  to  the  printer, 
and  will  be  ready  for  distribution  in  the  near  futm-e. 

Shipbuilding. 

Statistics  for  this  industry  were  collected  in  coimection  with  the 
last  quinquennial  census  of  manufactures,  covering  the  calendar 
year  1914,  and  a  fiuther  canvass  was  made  in  conjtmction  with  the 
census  of  transportation  by  water,  taken  as  of  December  31 ,  191 6. 
Although  the  results  of  these  two  investigations  were  compiled  and 
the  preparation  of  the  combined  report  completed  prior  to  the 
b^inning  of  the  fiscal  year  1919,  they  were  withheld  from  publi- 
cation because  of  the  inadvisability  of  giving  out  the  information 
during  the  war.  The  figm^es,  however,  were  placed  immediately 
at  the  disposal  of  the  Shipping  Board  and  other  war  agencies  of  the  . 
Government.  In  January,  191 9,  the  manuscript  was  sent  to  the 
printer,  and  the  report  was  issued,  in  bulletin  form,  on  May  16, 
1919. 

Religious  Bodies. 

This  decennial  inquiry  covered  the  calendar  year  191 6.  The 
work  was  done  almost  entirely  through  correspondence.  The 
preparation  of  the  report  was  frequently  interrupted  by  war  work. 
On  May  2,  1918,  the  bureau  issued  preliminary  figmes,  subject  to 
correction,  showing  the  basic  facts,  and  on  January  17,  1919,  a 
revision  of  the  first  statement  was  published  presenting  additional 
statistics.  The  complete  report  is  being  issued  in  the  form  of  two 
bound  volumes  having  a  total  of  1,318  pages. 
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Vital  Statistics. 

Births, — ^The  ** birth-registration  area/'  which,  when  established 
in  191 5,  comprised  10  States  and  the  District  of  Columbia,  approx- 
imately 31  per  cent  of  the  total  population  of  the  United  States, 
grew  rapidly,  until  in  191 7  it  embraced  20  States  and  the  District 
of  Columbia,  about  53  per  cent  of  the  country's  population.  No 
changes  have  been  made  since  191 7.  During  the  year  1919  tests 
were  made  in  Illinois  and  Mississippi,  but  the  birth  registration  in 
both  States  failed  to  measure  up  to  the  bureau's  standard  of  90 
per  cent  of  completeness. 

A  press  summary  of  the  birth-statistics  report  for  191 7  was 
issued  in  Jime,  191 9,  and  work  is  progressing  on  the  report  for 
1918. 

Deaths. — ^The  ''death-registration  area"  now  comprises  30 
States,  the  Territory  of  Hawaii,  the  District  of  Columbia,  and  23 
cities  in  nonregistration  States,  and  contains  approximately  four- 
fifths  of  the  population  of  the  United  States.  The  most  recent 
additions  are  Illinois  and  Louisiana,  admitted  for  the  year  191 8, 
and  Mississippi,  admitted  for  191 9. 

A  press  summary  giving  statistics  of  deaths  covering  the  cal- 
endar year  191 7  was  issued  June  25,  191 9.  The  annual  mortality 
report  for  191 7  has  been  completed. 

Weekly  Health  Index. — ^The  publication  of  the  Weekly  Health 
Index,  inaugurated  in  October,  191 7,  giving  mortality  reports  for 
46  of  the  largest  cities  of  the  country,  has  been  continued.  During 
the  epidemic  of  influenza  and  pneiunonia,  additional  sheets  were 
included,  which  gave  the  number  of  deaths  resulting  from  those 
causes.  Beginning  with  the  issue  for  Jime  17,  191 9,  there  have 
also  been  presented  in  each  week's  issue  statistics,  obtained  from 
the  leading  industrial  insurance  companies,  showing  number  of 
policies  in  force,  total  number  of  death  claims,  and  number  of 
claims  per  i  ,000  policies  in  force. 

Need  of  Federal  legislation  providing  for  registration  of  births  and 
deaths. — In  the  matter  of  birth  and  death  registration  the  United 
States  has  not  kept  pace  with  many  of  the  other  countries  of  the 
world.  This  condition  is  due  to  the  fact  that  registration  has  been 
left  to  the  control  of  the  State  governments,  many  of  which  have 
failed  to  establish  and  maintain  adequate  systems  of  recording 
births  and  deaths.  The  practice  of  the  Census  Bureau  is  to  adntiit 
to  the  birth-registration  area  those  States,  and  to  the  death- 
registration  area  those  States  and  those  cities  in  nonregistration 
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States,  in  which  the  bureau's  tests  indicate  the  registration  to 
represent  at  least  90  per  cent  of  all  births,  or  of  all  deaths,  as  the 
case  may  be,  if  the  registration  systems  justify  the  expectation 
of  a  more  nearly  complete  registration  in  the  future. 

Thus  far  the  only  legislative  action  taken  by  the  Federal  Govern- 
ment toward  the  improvement  of  our  vital  statistics  is  found  in  a 
joint  resolution  of  Congress,  approved  February  11,  1903,  re- 
questing the  State  authorities  to  cooperate  with  the  Census 
Bureau  in  securing  a  uniform  system  of  birth  and  death  registra- 
tion. The  bureau  has  achieved  some  success  in  arousing  the 
interest  of  the  States  in  the  matter.  Under  present  conditions, 
however,  it  is  likely  to  be  many  years  before  the  last  one  of  the 
48  States  enacts  and  properly  administers  adequate  registration 
laws.  It  will  thus  be  necessary,  if  the  birth  and  mortality  records 
of  the  country  are  to  be  reliable,  permanent,  and  readily  available 
for  reference,  to  provide  for  a  comprehensive  system  of  Federal 
control  and  supervision. 

Financial  Statistics  of  Cities. 

The  report  presenting  financial  statistics  of  cities  having  over 
30,000  inhabitants,  for  the  fiscal  year  191 8,  has  been  completed. 
This  report  presents  detailed  statistics  of  revenues,  expenditures, 
value  of  mtmicipal  properties,  municipal  indebtedness,  assess- 
ments, and  taxation;  and  also  gives  certain  data  relating  to  gov- 
ernmental organizations.  The  field  and  office  work  on  the  19 19 
inquiry  is  now  in  progress,  and  it  is  expected  that  copy  for  the 
report  will  be  sent  to  the  printer  early  in  1920. 

General  Statistics  of  Cities. 

In  addition  to  its  reports  giving  financial  statistics  of  cities,  the 
Census  Bureau  issues  reports  on  various  phases  of  municipal  gov- 
ernmental activities,  in  addition  to  those  pertaining  to  finances, 
under  the  title  "General  Statistics  of  Cities. *'  For  191 8  the  sub- 
ject covered  under  this  head  was  municipal  markets,  and  on  July 
23,  1 91 9,  the  complete  report  was  published  in  the  form  of  a 
56-page  bulletin.  The  subject  is  a  timely  one,  and  the  information 
presented  will  be  of  value  to  cities  that  are  contemplating  the 
establishing  of  mtmicipal  markets*.  • 

Financial  Statistics  of  States. 

The  report  presenting  financial  statistics  of  States  for  the  fiscal 
year  191 8  has  been  completed.    This  report  follows  closely  the 
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lines  of  those  giving  financial  statistics  of  cities.  Work  on  the 
inquiry  for  the  fiscal  year  191 9  is  now  in  progress,  and  it  is  expected 
that  copy  for  the  report  will  be  ready  for  the  printer  early  in  1920. 

Cotton  and  Cotton  Seed. 

Dining  the  fiscal  year  the  Bureau  of  the  Census  conducted  its 
regular  inquiries  in  regard  to  cotton  and  cotton  seed.  In  addition 
to  an  aimual  bulletin  on  cotton  production  and  distribution  for 
the  season  of  191 7-18  and  a  pamphlet  giving  complete  statistics 
of  cotton  ginned  from  the  crop  of  1918,  there  were  issued  10 
reports  relating  to  cotton  ginned  to  specified  dates  dining  the 
ginning  season;  12  reports,  at  monthly  intervals,  on  cotton  con- 
sumed, imported,  exported,  and  on  hand,  and  active  consuming 
cotton  spindles;  and  another  monthly  series  relating  to  cotton  seed 
received,  crushed,  and  on  hand,  and  cottonseed  products  manufac- 
tured, shipped  out,  and  on  hand.  The  pamphlet  presenting  the 
final  figures  on  cotton  ginned  from  the  crop  of  191 8  (together  with 
data  for  earlier  years)  was  distributed  in  time  to  be  of  use  in  mak- 
ing comparisons  between  the  ginnings  from  the  crop  of  191 9  and 
those  for  corresponding  periods  in  earlier  years. 

Stocks  of  Leaf  Tobacco. 

Four  reports  on  stocks  of  leaf  tobacco  held  by  certain  classes  of 
manufacturers  and  dealers  were  published  at  intervals  of  three 
months.  In  addition,  Bulletin  139,  "Stocks  of  Leaf  Tobacco: 
1918,**  was  prepared  and  distributed.  This  bulletin,  which  pre- 
sents data  contained  in  the  quarterly  reports,  with  comparative 
figures  for  earlier  years  and  various  other  statistical  information 
pertaining  to  the  tobacco  industry,  is  the  second  of  an  annual 
series  designed  to  compile  for  ready  reference  the  statistics  of  the 
various  phases  of  the  tobacco  industry  published  by  the  several 
Federal  bureaus. 

Official  Register. 

Preparations  were  begun  during  the  latter  part  of  the  year  for 
the  compilation  of  the  July  i,  1919,  edition  of  the  Official  Register 
of  the  United  States,  which  consists  mainly  of  a  directory  of  Fed- 
eral employees,  showing  name,  designation,  compensation,  etc. 

SPECIAL'AND  MISCELLANEOUS  LINES  OF  WORK. 

Marriage  and  Divorce. 

Marriage  and  divorce  statistics  for  the  calendar  year  191 6  were 
collected  in  1917.  At  the  close  of  the  fiscal  year  191 8  the  prepa- 
ration of  the  report  had  been  substantially  finished.     A  press 
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summary  was  issued  March  20,  and  the  report  itself  was  pub- 
lished April  7,  1 91 9.  The  work  of  compilation  and  preparation  for 
printing  was  delayed  somewhat  by  war  conditions. 

Special  Censuses  of  Population. 

Special  censuses  of  the  population  of  Okmulgee,  Ottawa,  and 
Tulsa  Counties,  Okla.,  were  taken,  at  local  request  and  expense, 
in  August,  1918,  December,  1918,  and  January,  1919,  respectively. 
A  special  census  of  Charles  County,  Md.,  was  taken  in  March,  191 9, 
at  the  request  of  the  Secretary  of  the  Treasiuy,  in  order  to  deter- 
mine the  effect  of  the  recent  influenza  epidemic  therein.  The 
work  was  done  in  cooperation  with  the  Public  Health  Service. 

Statistics  of  Fats  and  Oils. 

In  December,  19 18,  the  monthly  collection  of  data  in  regard  to 
the  production,  consumption,  and  stocks  of  fats  and  oils  was  dis- 
continued by  the  Food  Administration.  In  view  of  the  need  for 
reliable  information  concerning  these  commodities  during  the 
reconstruction  period,  the  Bureau  of  the  Census  was  authorized 
to  collect  and  publish,  quarterly  during  the  calendar  year  19 19, 
similar  statistics.     This  work  is  now  in  progress. 

United  States  Life  Tables. 

As  stated  in  my  last  report,  the  bureau  computed  a  series  of 
"life  tables"  supplementary  to  the  series  issued  in  1916,  exhibiting 
mortality  conditions  in  certain  areas  for  the  years  1890  and  1901 
and  during  the  decennium  1901-1910.  These  tables,  which  provide 
valuable  comparative  data  for  use  in  studying  changes  in  mortality 
rates,  will  be  included  in  a  new  edition  of  the  life  tables,  materially 
enhancing  their  value.  In  connection  with  certain  of  the  original 
tables  there  will  be  given  commutation  columns,  annuities,  and 
premiums  at  various  rates  of  interest;  and  the  data  on  which  the 
various  tables  were  based,  the  derivation  of  the  theory,  and  an 
explanation  of  the  methods  of  computing  them  will  also  be  shown. 

Special  Investigation  of  Influenza  Epidemic. 

A  compilation  of  data  in  regard  to  the  mortality  resulting  from 
the  epidemic  of  influenza  and  pneumonia  during  the  last  four 
months  of  191 8  was  made  for  the  States  of  Indiana  and  Kansas  and 
the  city  of  Philadelphia.  The  results,  in  the  form  of  tables  and 
graphs,  are  now  ready  for  publication. 

Thanks  are  due  to  the  United  States  Public  Health  Service  for 
its  generous  financial  assistance  in  this  work. 
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International  Statistical  Year  Book. 

At  the  request  of  the  secretary  of  the  International  Statistical 
Institute  at  The  Hague,  the  Bureau  of  the  Census  compiled  detailed 
data  relating  to  the  United  States  as  a  whole  and  to  the  States 
individually  for  inclusion  in  the  International  Statistical  Year 
Book  (Annuaire  Internationale  de  Statistique) .  The  work  was 
begun  in  February,  1919,  and  completed  in  the  following  Jime. 

Statistical  Directory  of  State  Institutions. 

During  the  fiscal  year  191 8  the  bureau  brought  to  substantial 
completion  the  compilation  of  a  statistical  directory  of  State 
institutions  for  the  dependent,  defective,  and  delinquent  classes; 
but  because  of  the  great  amount  of  war  work  and  other  current 
work,  the  publication  of  this  directory  has  been  delayed.  It  is 
now  in  the  hands  of  the  printer,  however,  and  will  be  issued  at  an 
early  date. 

Searching  of  Census  Records  to  Determine  Ages. 

During  the  fiscal  year  2,315  searches  of  census  records  were 
made  for  the  Pension  Bureau,  in  order  to  determine  the  ages  of 
applicants  for  pensions  and  increases  of  pensions.  Other  searches 
were  made  for  genealogical  pmposes  and  for  the  purpose  of  supply- 
ing statements  as  to  the  ages  of  children  affected  by  the  child-labor 
laws.  A  vast  amount  of  work  was  done  in  searching  the  records 
to  establish  the  ages  of  men  who  had  not  registered  for  military 
service,  but  were  believed  to  be  within  the  prescribed  ages. 

Miscellaneous  Information  Supplied  Other  Governmental  Agencies 
and  Outside  Organizations. 

Numerous  compilations  of  statistical  information  from  the 
bureau's  records  were  made  in  compliance  with  requests  received 
from  other  Federal  biu-eaus  and  from  private  concerns,  consisting 
chiefly  of  industrial  statistics.  Among  the  organizations  for 
which  they  were  made  were  the  Chamber  of  Commerce  of  the 
United  States;  the  U.  S.  Tariff  Commission;  the  Office  of  the 
Surgeon  General,  War  Department;  the  General  Electric  Co.; 
Power  Plant  Engineering  (periodical);  the  Sinclair  Refining  Co., 
Chicago;  the  Southwestern  Electrical  &  Gas  Association,  Dallas, 
Tex.;  and  the  National  Association  of  Cotton  Manufactiu-ers. 
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WAR  WORK. 

Census  of  Materials  and  Cpmmodities  for  Use  of  War  Agencies. 

This  work,  which  was  authorized  on  April  8,  191 8,  was  described 
on  pages  92  and  93  of  my  report  for  19 18.  It  was  undertaken  to 
secure  statistical  information  needed  by  the  War  Trade  Board, 
the  War  Industries  Board,  the  Shipping  Board,  the  Food  Admin- 
istration, the  Council  of  National  Defense,  and  the  Commercial 
Economy  Board,  in  regard  to  the  production  and  stocks  on  hand 
of  the  following-named  classes  of  commodities,  listed  in  the  order 
in  which  work  upon  them  was  begun:  Kapok  fiber;  jute;  leather 
stocks;  boots,  shoes,  and  manufactured  leather  goods;  silk;  anti- 
mony; graphite  crucibles;  wool  manufactures — machinery  and 
production;  and  iron  and  steel  products.  For  each  of  these 
classes  of  commodities,  except  leather  stocks,  boots,  shoes,  and 
manufactured  leather  goods,  and  graphite  crucibles,  only  one 
report  was  made,  begiiming  with  that  for  kapok  fiber,  which 
referred  to  May  i,  1918.  For  leather  stocks,  monthly  reports 
relating  to  the  last  day  of  each  month.  May  to  December,  1918, 
and  quarterly  reports,  as  of  March  31  and  June  30,  1919,  have  been 
compiled;  for  stocks  of  boots,  shoes,  and  manufactured  leather 
goods,  the  reports  referred  to  the  last  day  of  each  month,  June  to 
December,  1918,  and  to  March  31  and  June  30,  1919;  and  for 
graphite  crucibles,  two  reports  were  issued,  as  of  June  30  and  Sep- 
tember 30,  191 8. 

The  collection  of  statistics  of  leather  stocks  and  stocks  of  boots, 
shoes,  and  manufactured  leather  goods  is  of  great  importance  as 
a  conservation  measure.  The  collection  of  these  statistics,  at 
quarterly  intervals,  was  accordingly  continued  at  the  request  of 
the  War  Industries  Board  and  upon  the  recommendation  of  the 
'war  service  committee  representing  the  shoe  and  leather  industries 
of  the  United  States  Chamber  of  Commerce.  A  simplified  form 
of  schedule  was  used  for  the  quarterly  statistics. 

Statistics  for  all  the  war  commodities  covered  by  the  several 
inquiries  have  been  revised  and  rearranged  for  printing  in  a  con- 
densed form  more  convenient  for  reference.  This  is  designed  to 
be  the  final  presentation  of  these  statistics,  and  will  constitute  a 
permanent  record  of  the  census  of  war  commodities. 

Census  of  Commercial  Greenhouses. 

This  inquiry  was  made  at  the  request  of  the  priorities  division 
of  the  War  Industries  Board,  which  desired  the  information  for 
use  in  connection  with  fuel  restrictions. 


Digitized  by  VjOOQIC 


138  REPORT  OF  THE  SECRETARY  OF  COMMERCE. 

Work  Done  for  Provost  Marshal  General. 

The  293,788  enUstments  m  the  Nayy,  the  Naval  Reserve,  the 
National  Naval  Volunteers,  and  the  Marine  Corps  during  the 
period  from  April  2,  191 7,  to  June  30,  191 8,  were  allocated  by  the 
Census  Bureau.  Estimates  were  prepared  in  July,  191 8,  of  the 
number  of  British  subjects  in  the  United  States  subject  to  draft 
under  the  terms  of  the  conventions  concluded  between  this  country 
and  Great  Britain,  and  also  of  the  numbers  of  men  in  the  United 
States  from  18  to  20  and  from  32  to  45  years  of  age,  inclusive. 

Determination  of  Ages  of  Registrants. 

District  attorneys  and  other  officials  of  the  Department  of  Jus- 
tice were,  at  their  request,  supplied  with  age  certificates  for  men 
who,  although  of  military  age,  had  not  registered  for  the  selective 
draft;  and  men  requesting  it  were  given  statements  showing  their 
ages  as  indicated  by  the  census  records. 

Liberty  Loan  Work. 

In  connection  with  the  Liberty  Loans  made  during  the  fiscal 
year,  the  Bureau  of  the  Census  aided  the  Treasury  Department  by 
sending  out  literature  to  various  mailing  lists. 

Compilation  of  Statistics  Relative  to  Foreign  Countries  for  Peace 
Conference. 
This  compilation  comprised  statistics  of  the  movement  of  cereals, 
salt,  oil,  coal,  and  wood  on  the  railways  and  waterways  of  Russia 
in  1908,  1909,  and  19 10,  the  latest  years  for  which  figures  were 
available;  a  tabulation  showing  the  distribution  of  manufacttuing 
establishments  and  wage  earners  in  Austria  by  industries  and 
factory-inspection  districts;  and  statistics  in  regard  to  the  exports 
and  imports  of  countries  and  colonial  possessions  in  Africa. 

Information  for  U.  S.  Shipping  Board. 

At  the  request  of  the  U.  S.  Shipping  Board,  detailed  tables  were 
prepared  showing  the  population  and  value  of  agricultural  products 
within  a  radius  of  100  miles  of  each  of  28  cities  located  on  the 
Atlantic,  Pacific,  and  Gulf  coasts. 

Miscellaneous  War  Work. 

In  addition  to  the  foregoing,  the  Census  Bureau  performed 
numerous  small  amotmts  of  war  work  for  the  Post  Office  Depart- 
ment, the  Navy  Department,  the  Department  of  Labor,  the  Bureau 
of  Foreign  and  Domestic  Commerce,  the  Fuel  Administration,  the 
Federal  Trade  Commission,  the  Telephone  and  Telegraph  Admin- 
istration, the  Office  of  the  Chief  of  Engineers,  the  General  Engineer 
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Depot,  the  Office  of  the  Director  of  Military  Aeronautics,  the 
Emergency  Fleet  Corporation,  the  Railroad  Administration,  the 
War  Industries  Board,  the  War  Trade  Board,  the  Capital  Issues 
Committee,  the  Central  Statistical  Clearing  House,  the  Employ- 
ment Service,  the  Reconstruction  Survey,  the  War  Service  Com- 
mittee of  the  Rubber  Industry  of  the  United  States,  and  the 
American  Electric  Railway  Association  War  Board. 

Members  of  Force  Enlisted  and  Drafted  Into  Military  and  Naval 
Services. 

Dining  the  fiscal  year  25  oflSce  and  field  employees  of  the  Census 
Bureau  entered  the  military  and  naval  services  (not  including 
those  who  joined  as  Army  field  clerks) .  The  total  ntunber  who 
entered  those  services  from  the  outbreak  of  the  war  to  the  signing 
of  the  armistice  was  79. 

PUBLICATIONS  ISSUED. 
Following  is  a  list  of  the  more  important  reports  published  by 
the  bureau  during  the  fiscal  year  and  since  its  close.     In  addition, 
various  bulletins  and  press  summaries  have  been  issued. 


Class  and  title  (quarto  except  as  othenvise  indicated). 


Date  issued. 


Paget. 


DcAi-mutes  in  the  United  States 

Stocks  of  leaf  tobacco  (octavo)— Bulletin  No.  136 

Statistics  ol  fire  departments  of  cities  having  a  population  of  over  30,000:  191 7 

Census  of  the  Virgin  Islands  of  the  United  States:  Nov.  i,  1917 

specified  sources  of  municipal  revenues:  19x7 

Mortality  statistics:  1916 

Financial  statistics  of  dtics  having  a  population  of  over  jo.ooo:  19x7 

Financial  statistics  of  States.  1917 

Negro  population  in  the  United  States:  X790-X9X5 

Prisono^  and  juvenile  delinquents 

Birth  statistics  for  the  registration  area  of  the  United  States:  1916 

Cotton  production  and  distribution,  season  of  X917-18 — Bulletin  No.  137 

Census  of  manufactures,  19x4— Vol.  I.  reports  by  States  and  principal  cities  o 

Marriage  and  divorce,  1916 

Shipbuilding  (including  boat  building):  19x6  and  19x4 

Census  of  manufactures.  19x4— Vol.  II.  reports  for  selected  industries  and  detailed 

statistics  for  industries  by  States  a 

Census  of  war  commodities: 

Statistics  of  leather , 

Iron  and  steel 

Antimony,  and  graphite  crucibles 

Textile  fibers— wool,  silk.  iute.  and  kapdc 


Four  repcMts.  in  card  form,  relating  to  stocks  of  leaf  tobacco . 


Thirty-four  reports,  in  card  form,  relating  to  cotton  and  cotton  seed . 


July  5>  X918 
July  X7,i9i8 
Aug.  13,19x8 
Aug.  a7, 1918 
Aug.  38,x9i8 
Sept.  a7,x9i8 
Oct.  5, 19x8 
Oct.  xo,  X918 
Oct.    a8,t9x8 

do 

Nov.  6,  X918 
Jan.  X,  X9X9 
Feb.  a6, 19x9 
Apr.  4, 1919 
&May   z6,X9X9 

July     a,  1919 

Dec.  X3,  X918 
Jan.  3x,i9i9 
Apr.  4>  19x9 
Apr.  X7,  X9X9 
July   39,1918 

to 
Apr.  30,1919 
June  14,1918 

to 
I  June  19, 19x9 


xos 
X47 
X40 
543 
373 

X89 

844 
535 
96 
X35 

i#677 
47 
35 


IE 

x6 


x6 


•  The  various  reports  bound  together  in  these  volumes  had  previously  been  published  sei>arately. 

*  Withheld  from  earlier  publication  for  military  reasons. 
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PREPARATIONS  FOR  THE  FOURTEENTH  CENSUS. 

Fourteenth  Census  Law. 

As  set  forth  in  my  annual  report  for  191 8,  a  bill  to  provide  for 
the  Fourteenth  and  subsequent  decennial  censuses  was  drafted 
by  the  Census  Bureau  and  submitted  to  the  House  Committee  on 
the  Census.  The  bill  was  passed  by  the  House  of  Representa- 
tives July  2,  191 8,  and  by  the  Senate,  with  amendments,  January 
14,  1 919;  the  conference  report  was  adopted  by  the  Senate  Feb- 
ruary 28,  1919,  and  by  the  House  March  3,  1919;  and  the  bill  was 
approved  by  you  on  March  3,  191 9.  In  many  respects  it  follows 
the  lines  of  the  Thirteenth  Census  legislation,  but  there  are  de- 
partures in  regard  to  a  few  important  features  and  numerous 
imimportant  ones.  The  most  significant  points  of  difference  are 
as  follows: 

Section  i. — Insertion  of  provision  for  census  of  forestry  and 
forest  products. 

Section  6. — Reclassification  of  clerical  salaries,  so  as  to  provide 
a  much  larger  number  of  classes,  differing  from  each  other  by  only 
$60  per  annum  between  $900  and  $1 ,440,  and  by  $1 20  per  annum 
between  $1,440  and  $1,800;  increase  in  compensation  of  clerical 
and  subclerical  employees  generally;  and  provision  for  preference 
to  honorably  discharged  soldiers,  sailors,  and  marines,  and  their 
widows,  in  making  appointments  to  positions  in  all  executive 
departments  and  independent  governmental  establishments. 

Section  7. — Provision,  ^applying  to  Federal  service  generally, 
requiring  Civil  Service  Commission  to  examine  applicants  tem- 
porarily absent  from  the  places  of  their  legal  residence  without 
requiring  them  to  retiun  for  the  purpose  of  examination;  and 
provision  authorizing  selection  of  temporary  Census  employees 
from  reemployment  registers  establishfed  by  Executive  order  of 
November  29,  191 8. 

Section  8. — Omission  of  provision  for  securing  information  in 
regard  to  unemployment  on  census  date  and  during  preceding 
calendar  year  and  in  regard  to  Civil  War  veterans;  insertion  of 
provision  for  obtaining  information  as  to  encumbrances  on  homes 
and  farms;  omission  of  provision  for  enumeration  of  inmates  of 
institutions  for  dependent,  defective,  and  delinquent  classes 
(this  inquiry  to  be  made  after  close  of  census  period) ;  inclusion  of 
inquiry  as  to  sex  of  farm  operators;  amplification  of  irrigation  in- 
quiry; and  addition  of  drainage  inquiry. 
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Section  9. — Provision  for  appointment  of  supervisors  by  Secre- 
taty  of  Commerce,  upon  recommendation  of  Director  of  Census, 
instead  of  by  President,  by  and  with  advice  and  consent  of  Senate. 

Section  20, — Change  of  census  date  from  April  15  to  January  i ; 
reduction  of  minimum  size  limit  for  cities  in  which  enumeration 
must  be  completed  within  two  weeks,  from  5,000  to  2,500. 

Sections  21-24. — These  sections,  which  provide  penalties  for 
violations  of  the  Fourteenth  Census  act,  have  been  so  drawn  as  to 
make  them  more  ejBfective  and  more  readily  enforceable  than  the 
corresponding  sections  of  the  Thirteenth  Census  act. 

Section  31. — Provision  for  mid-decennial  census  of  agriculture, 
to  be  taken  in  1925  and  at  lo-year  intervals  thereafter. 

Section  32. — Provision  for  biennial  census  of  products  of  manu- 
facturing industries,  beginning  in  192 1. 

Joint  Advisory  Committee  of  American  Statistical  and  Economic 
Associations. 

At  my  invitation,  under  date  of  November  18,  1918,  the  presi- 
dents of  the  American  Statistical  and  American  Economic  Associa- 
tions appointed  a  joint  committee  to  advise  the  Director  of  the 
Census  and  the  Department  of  Commerce  in  connection  with  the 
work  of  the  Fourteenth  Census.  This  committee  was  composed 
of  six  members,  namely: 

Representing  American  Statistical  Association — ^W.  S.  Rossiter, 
chairman,  formerly  chief  clerk.  Bureau  of  the  Census,  now  presi- 
dent Rumford  Press,  Concord,  N.  H.;  Prof.  Carroll  W.  Doten, 
Massachusetts  Institute  of  Technology;  Dean  Edwin  F.  Gay, 
Harvard  University. 

Representing  American  Economic  Association — Prof.  Wesley  C. 
Mitchell,  Coltunbia  University;  Prof.  E.  R.  A.  Seligman,  Columbia 
University  ,^'Prof.  Walter  F.  Willcox,  Cornell  University. 

The  joint  advisory  committee  has  thus  far  held  six  meetings. 
It  has  given  very  careful  consideration  to  all  phases  of  the  census 
work  thu*5  far  planned,  and  has  made  a  number  of  helpful  recom- 
mendations. The  members  of  this  committee  have  rendered  val- 
uable assistance  in  connection  with  the  preparatory  work  of  the 
Fourteenth  Census. 

Field  Force. 

Continental  United  States  (exclusive  of  Alaska)  was  divided 
into  372  supervisors*  districts.  These  districts,  outside  the  large 
cities,  were  as  a  rule  coextensive  with  the  congressional  districts; 
and  each  of  the  large  cities  was  placed  imder  the  charge  of  a  single 
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supervisor,  with  the  exception  of  New  York  City,  which  was 
divided  into  four  districts. 

At  the  Thirteenth  Census  the  enumeration  was  made  as  of 
April  15,  and  at  earlier  censuses  as  of  June  i,  but  imder  the  exist- 
ing law  the  next  and  subsequent  censuses  will  be  taken  as  of  Jan- 
uary I.  This  necessitates  the  appointment  of  the  supervisors  at 
an  earlier  date  than  heretofore,  and  with  the  least  possible  delay. 

In  regard  to  the  selection  and  recommendation  for  appoint- 
ment of  candidates  for  supervisors,  I  issued,  imder  date  of  March 
4,  1919,  the  following  instructions  to  the  Director  of  the  Census: 

Conforming  to  the  assurances  given  the  President  in  my  letter  to  him  of  March  3, 
you  will  please  be  guided  by  the  following  instructions  respecting  appointments  to 
the  post  of  supervisor  in  connection  with  the  taking  of  the  Fotuteenth  Census  of  the 
United  States: 

A  test  examination,  of  which  a  record  will  be  kept,  is  to  be  required  for  appoint- 
ment to  the  post  of  supervisor.  In  addition  to  this,  a  careful  personal  inquiry  is  to  be 
separately  made  respecting  the  qualifications  of  each  candidate.  Of  this  inquiry, 
also,  a  record  will  be  kept. 

In  making  appointments  from  those  who  shall  have  passed  the  test  examination 
and  the  separate  inquiry  as  to  qualifications,  preference  is  to  be  given  to  those  candi- 
dates who  have  had  executive,  administrative,  statistical,  or  accounting  experience 
and  to  those  who  have  had  charge  of  bodies  of  men  as  administrators,  provided  in  all 
cases  that  men  with  the  experience  stated  possess  the  other  qualifications  necessary. 

You  will  arrange  to  give  notice  to  the  above  effect  to  every  candidate  applying  for 
appointment  and  to  his  sponsors,  and  no  candidates  are  to  be  selected  for  appointment 
who  do  not  pass  both  the  test  examination  and  the  personal  inquiry. 

You  are  requested  to  ask  the  Civil  Service  Commission  to  prepare  the  blanks  for 
the  test  examination  or  to  cooperate  with  you  in  the  preparation  of  them.  You  will 
welcome  the  assistance  of  the  Civil  Service  Commission  in  this  and  in  any  other 
respect  in  which  they  can  be  helpful  td  you. 

It  is  my  earnest  desire,  as  I  know  it  is  your  own,  that  this  census  shall  be  an  example 
in  its  quality,  as  well  as  in  its  promptness.  I  need  hardly  say  that  neither  result 
can  be  had  unless  the  supervisors  are  selected  with  special  care  to  their  individual 
fitness  for  their  task.  I  am  depending  on  you  as  the  responsible  officer  in  immediate 
charge  of  the  work  to  see  that  every  precaution  is  taken  to  achieve  this  result.  In 
particular,  the  appearance  as  well  as  the  fact  of  political  patronage  ar%to  be  avoided, 
and  fitness  for  the  work  to  be  done  will  be  the  controlling  factor  in  the  appointments. 

Under  date  of  March  17,  1919,  the  bureau  issued  a  press  notice 
annoimcing  the  date  of  the  coming  census,  the  approximate 
number  of  supervisors  to  be  appointed,  and  the  method  of  their 
appointment,  and  quoting  the  above  instructions.  Approximately 
5,500  persons  were  supplied,  upon  request,  with  appUcation 
blanks  for  the  position  of  supervisor,  similar  to  the  forms  used  by 
the  Civil  Service  Commission  for  **nonassembled*'  examinations; 
and  about  2,200  of  these  applications  were  filled  out  and  retimied 
to  the  bureau.  A  suitable  scheme  of  rating  was  devised,  the 
papers  were  graded,  selections  were  made,  and  a  list  of  candi- 
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dates  recommended  to  me  for  appointment;  and  during  August 
the  appointments  were  made  and  aimounced  through  the  pubUe 
press. 

The  following  letter,  which  I  addressed  to  the  Director  of  the 
Census  imder  date  of  July  12,  1919,  in  regard  to  political  activity 
on  the  part  of  supervisors  and  enumerators,  has  been  embodied 
in  the  instructions  to  these  classes  of  census  employees: 

The  taking  of  the  Fourteenth  Census  involves  the  appointment  of  some  foiu*  hundred 
supervisors,  upon  whom  in  turn  will  rest  the  serious  duty  of  selecting  and  appointing 
many  times  that  nimiber  of  enimierators.  The  success  of  the  census  will  depend  upon 
the  efficiency,  impartiality,  and  the  strict  attention  to  duty  of  the  supervisors  and 
upon  the  intelligence  of  the  enumerators  and  their  faithful  devotion  to  the  important 
public  business  which  is  to  be  placed  in  their  hands. 

The  vast  country-wide  system  thus  created  can  be  perverted  to  political  uses  if  both 
supervisors  and  enumerators  are  not  forbidden  to  use  it  as  an  instrument  for  influencing 
either  local  or  general  elections,  or  primaries,  in  the  interest  of  particular  candidates 
or  parties. 

The  work  of  the  census  itself  is  a  sufficient  task  to  tax  the  powers  of  those  concerned 
in  it,  and  it  is  a  reasonable  requirement  that  whoever  accepts  an  appointment  as 
supervisor  or  enumerator  shall,  during  the  term  of  his  employment  as  such,  strictly 
avoid  any  active  part  in  politics. 

Attention  is  therefore  directed  to  the  following  order  of  the  President  of  the  United 
States,  dated  August  16,  1909: 

"  I  therefore  order  that,  in  the  preparation  of  regulations  for  the  taking  of  the  census, 
you  and  the  Director  of  the  Census  embody  therein  a  provision  that  any  supervisor  or 
enumerator  who  uses  his  influence  with  his  subordinates  or  colleagues  to  assist  any 
party  or  any  candidate  in  a  primary  or  general  election,  or  who  takes  part,  other  than 
merely  casting  his  vote,  in  politics.  National,  State,  or  local,  either  by  service  upon  a 
political  committee,  by  public  addresses,  by  the  solicitation  of  votes,  or  otherwise, 
shall  be  at  once  dismissed  from  the  service. 

"  I  wish  to  make  this  regulation  as  broad  as  possible,  and  wish  it  enforced  without 
exception.  It  is  of  the  highest  importance  that  the  census  should  be  taken  by  men 
liaving  only  the  single  purpose  of  reaching  a  just  and  right  result,  and  that  the  large 
amount  of  money  to  be  expended  in  the  employment  of  so  vast  a  machine  as  the  cen- 
sus shall  not  be  made  to  serve  the  political  ptuposes  of  any  one. " 

The  above  order,  applicable  to  the  census  of  19 10,  is  now  confirmed  and  made  appli- 
cable to  the  work  of  the  census  of  1920.  It  is  an  essential  factor  in  the  appointment 
of  every  supervisor  and  enumerator  and  is  to  be  obeyed  by  those  officers  in  letter  and 
in  spirit.  Departtue  from  it  w411  be  considered  as  warrant  for  dismissal  from  the 
service,  as  therein  stated. 

The  enumerators  will  be  selected  by  the  supervisors,  with  the 
approval  of  the  Director  of  the  Census.  Each  candidate  will  be 
required  to  undergo  a  practical  test. 

Office  Force. 

It  is  estimated  that  the  total  office  force  of  the  Fourteenth 
Census  will  reach  at  its  maximiun  about  4,000,  as  against  3,738  at 
the  last  census.  The  estimated  increase  is  proportionally  smaller 
than  the  increase  in  the  work  to  be  done,  but  it  is  expected  that 
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certain  changes  in  organization,  improvements  in  methods,  and 
developments  in  tabulating  machinery  will  make  possible  some 
increase  in  the  average  amoimt  accomplished  per  employee. 

Of  the  4,000  officials  and  employees  who  will  compose  the  census 
force  when  at  its  maximum,  between  3,000  and  3,500  will  be  tem- 
porary clerks.  Most  of  these  clerks  will  be  appointed  as  the 
result  of  special  examinations  to  be  conducted  by  the  Civil  Service 
Commission  this  fall  throughout  the  United  States;  and  the 
remainder  will  be  secured  (i)  by  selection  from  the  reemployment 
registers  of  the  Civil  Service  Commission  established  under  au- 
thority of  the  Executive  order  of  November  29,  191 8,  as  amended 
April  30,  1 91 9;  (2)  by  selection  from  the  registers  maintained  by 
the  commission  for  the  departmental  service  generally;  and  (3) 
by  transfer,  reinstatement,  etc.,  imder  the  civil-service  rules. 

The  office  force  on  August  31,  191 9,  comprised  23  officials, 
717  clerical  employees,  39  subclerical  employees,  30  mechanical- 
laboratory  employees,  and  42  special  agents  for  general  field 
work,  etc.,  a  total  of  851.  In  addition,  there  were  employed 
throughout  the  cotton  belt  694  local  special  agents  to  collect 
statistics  of  cotton  and  cotton  seed.  These  agents  perform  their 
work  only  at  intervals  and  are'  paid  on  a  piece-price  basis. 

Preparation  •  of  Schedules,  Etc. 

The  various  schedules,  instructions,  and  other  forms  to  be  used 
at  the  coming  census  have  been  prepared,  and  most  of  the  popu- 
lation and  agricultural  schedules  have  been  distributed  to  the 
supervisors.  In  connection  with  the  preparation  of  the  agri- 
cultural schedule,  the  division  of  agriculture  held  numerous 
conferences  with  representatives  of  the  various  governmental 
departments  interested  in  agricultural  statistics,  as  well  as  with 
professors  in  agricultural  colleges,  and  representatives  of  agricul- 
tural periodicals  and  of  farmers'  associations.  As  a  result ,  a  general 
farm  schedule  was  formulated  which  has  been  very  widely  indorsed 
and  has  received  the  unqualified  approval  of  the  joint  advisory 
committee  of  the  American  Statistical  and  Economic  Associations. 

Encumbrances  on  Homes  and  Farms. 

Section  8  of  the  Fourteenth  Census  act  contains  a  provision, 
inserted  by  the  Senate,  for  ascertaining  the  amount  of  encum- 
brances on  mortgaged  homes  occupied  by  their  owners,  of  which 
in  1920  there  may  be  approximately  4,000,000.  In  order  to 
obtain  a  part  of  the  information  required — ^that  relating  to  the 
market  value  of  the  home,  the  amoimt  of  enctmibrance,  and  the 
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annual  rate  of  interest — ^it  will  be  necessary  to  use  a  special 
schedule.  It  is  estimated  that  the  additional  cost  of  collecting 
and  compiling  this  information  will  be  at  least  $1,000,000. 

Outlying  Possessions. 

The  Fourteenth  Census  act  provides  for  censuses  of  Alaska, 
Hawaii,  and  Porto  Rico,  to  be  taken  by  the  Bureau  of  the  Census, 
and  also  for  censuses  of  Guam,  Samoa,  and  the  Panama  Canal 
Zone,  to  be  taken  by  the  respective  governors  of  those  possessions 
in  accordance  with  plans  prescribed  or  approved  by  the  Director 
of  the  Census.  In  taking  the  census  of  Alaska  the  Bureau  of  the 
Census  will  cooperate  with  the  Biu-eau  of  Education.  The  work 
v?ill  be  done  under  the  direction  of  William  T.  I/>pp,  in  charge  of 
the  Alaskan  division  of  the  Btueau  of  Education.  Arrangements 
are  being  made,  through  the  War  and  Navy  Departments  and  the 
Panama  Canal  officials,  with  the  Governors  of  Porto  Rico,  Guam, 
Samoa,  and  the  Canal  Zone,  for  taking  the  censuses  of  those 
possessions. 

Mechanical  Equipment. 

Work  in  mechanical  laboratory. — ^The  object  of  the  mechanical 
laboratory,  to  have  produced  or  to  have  on  hand  at  the  close  of 
the  fiscal  year  191 9  all  parts  entering  into  the  construction  of 
certain  tabulating  machinery  for  the  work  of  the  Fourteenth 
Census,  has  been  practically  attained. 

Five  automatic  tabulating  machines  have  been  completed  and 
tested,  of  which  four  are  in  actual  use;  and  the  remainder  of  the 
equipment  of  tabulating  and  sorting  machines  will  be  completed 
on  or  before  February  i,  1920. 

The  original  estimates  pertaining  to  the  card  sorting  machines 
took  into  consideration  merely  the  work  of  overhauling.  It  was 
later  foimd  expedient  to  introduce  some  radical  changes  in  design 
axid  method  of  operation,  and  the  result  has  been  the  production 
of  a  practically  new  and  much  more  efficient  machine. 

Integrating  counter, — In  my  last  two  reports  I  have  referred 
to  the  progress  of  the  development  of  an  '^integrating  counter" — 
that  is,  a  counter  which  will  record  and  add  numbers  instead  of 
mere  units,  thus  performing  automatically  the  work  done  by  the 
operator  of  an  adding  machine — ^for  use  in  tabulating  certain 
classes  of  census  data.  The  numbers  will  be  indicated  on  cards 
by  pimch  marks,  the  cards  will  be  fed  into  the  machine,  and  the 
numbers  will  be  automatically  totalized.  Several  sets  of  figures 
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can  be  totalized  at  the  same  time.  The  principal  advantage  to 
be  derived  from  the  use  of  the  integrating  counter  lies  in  the 
facility  with  which  the  data  may  be  regrouped  or  rearranged. 

Work  on  the  integrating  counter,  which  began  on  July  6,  191 7, 
is  still  in  progress.  The  first  model  has  been  completed  as  an 
experimental  machine,  and  it  has  added  and  recorded  numbers 
as  indicated  on  punched  cards  at  the  rate  of  from  20,000  to  25,000 
cards  a  day.  A  complete  set  of  drawings  and  all  patterns  neces- 
sary for  manufacturing  this  type  of  machine  have  been  made. 

A  tentative  card  system  for  tabulating  part  of  the  manufac- 
tiu-es  census  has  been  developed  and  will  be  tested. 


Digitized  by  VjOOQIC 


BUREAU  OF  FISHERIES. 

(Dr.  Hugh  M.  Smith,  Commissioner.) 
General  Considerations. 

While  the  work  of  the  Bureau  of  Fisheries  has  been  resumed 
along  normal  lines,  following  several  years  of  special  adapta- 
tion to  war  requirements,  changed  economic  conditions  resulting 
from  war  demand,  and  are  receiving,  serious  attention. 

It  is  quite  apparent  that,  owing  to  food  shortage  and  the  active 
campaigns  that  have  been  waged  for  the  purpose  of  offsetting 
that  shortage,  the  use  of  aquatic  products  has  acquired  a  more 
prominent  place.  That  place  can  be  enlarged  and  firmly  estab- 
lished with  marked  benefit  to  the  entire  coimtry.  The  bureau 
seeks  to  render  this  service.  It  is  incumbent  on  Congress  to 
authorize  and  support  the  eflfort. 

All  the  vessels  placed  at  the  disposal  of  the  Navy  during  the 
-war  have  been  returned,  and  the  use  that  the  Navy  was  making 
of  the  marine  biological  stations  at  Woods  Hole,  Mass.,  and  Beau- 
fort, N.  C,  has  been  relinquished. 

The  discrimination  against  this  service  in  the  matter  of  the 
attendance  of  technical  employees  of  the  bureau  at  meetings 
of  societies  should  be  removed. 

The  bureau  deserves  liberal,  whole-hearted,  unsuspicious  treat- 
ment at  the  hands  of  Congress.  It  is  rendering  a  large  public 
service  in  a  modest,  loyal,  effective  manner.  It  more  than  pays 
its  own  cost  in  each  of  several  ways.  The  direct  revenue  accruing 
to  the  Government  through  the  operation  and  administration 
of  laws  affecting  the  fisheries  of  Alaska  exceeds  all  the  appropri- 
ations for  the  support  of  the  biu-eau.  The  actual  revenue  returns 
for  the  operations  of  the  calendar  year  191 8  will  be  found  to  ex- 
ceed $2,865,000,  a  sum  which  includes  the  tax  levied  on  pre- 
served salmon,  fish  oil,  and  fish  fertilizer;  the  net  sales  of  fur- 
seal  skins  taken  on  the  Pribilof  Islands;  the  net  value  of  fox  skins 
from  the  same  locality;  the  returns  from  other  Alaskan  products 
and  enterprises  coming  within  the  piu^iew  of  the  Department; 
and  fines  restilting  from  convictions  for  violations  of  law  (the 
amount  involved  in  this  last  item  being  small). 
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Of  even  more  importance  is  the  indirect  and  immeasurable 
value  of  the  food  fish  produced  and  planted  and  the  food  fish 
rescued  and  restored  to  the  waters.  Any  attempt  to  represent 
by  dollars  the  value  of  the  fish-cultural  work  would  be  futile; 
but  it  may  be  noted  that  if  the  hatcheries  had  been  commer- 
cialized their  output  in  the  fiscal  year  1919,  together  with  the 
fishes  salvaged  from  the  overflowed  lands  of  the  Mississippi  Val- 
ley, would  have  had  a  market  value  of  not  less  than  $2,000,000. 

No  cognizance  need  be  taken,  in  this  connection,  of  the  com- 
mercial value  to  individuals  and  industries  of  the  biological  and 
technical  inquiries  conducted  by  the  bureau,  although  this  is 
great. 

Planting  the  Waters. 

The  comprehensive  and  varied  opetations  of  the  Bureau  of 
Fisheries  in  artificially  propagating  food  fishes  and  planting  them 
in  suitable  waters  have  reached  a  high  degree  of  effectiveness. 
This  work  has  had  a  gradual  development  in  response  to  the 
urgent  needs  of  the  coimtry,  and  meets  with  hearty  public  support 
because  of  the  obvious  benefits.  There  is  demand  for  an  extension 
of  operations  into  sections  not  adequately  covered  by  existing 
hatcheries,  more  particularly  for  the  purpose  of  maintaining  and 
increasing  the  supplies  of  common  species  like  the  catfishes  and 
buflfalofishes  that  can  be  produced  in  large  quantities  and  are 
wholesome  food. 

The  output  of  the  fish-cultural  stations  dtuing  the  fiscal  year 
1919  aggregated  over  5,875,000,000  fish  and  fish  eggs,  most  of 
the  latter  being  consigned  to  State  hatcheries.  The  distribution 
was  more  extensive  than  ever  before,  exceeding  the  best  previous 
record  of  1917  by  more  than  715,000,000  and  surpassing  the  year 
1918  by  1,779,000,000. 

Humpback  Salmon  in  Maine. 

In  March,  191 7,  over  900,000  humpback  salmon  were  planted  in 
Maine  waters,  that  had  become  unsuitable  for  the  Atlantic  salmon. 
This  year  the  results  of  this  introduction  of  a  Pacific  spexies  are 
becoming  apparent.  It  is  reported  that  the  fish  have  been  seen  in 
thousands  in  the  Dennys  and  Pembroke  Rivers,  and  the  herring 
weirs  in  Passamaquoddy  Bay  have  taken  considerable  numbers. 
The  success  of  this  experiment,  for  which  there  is  every  reason 
for  the  bureau  to  be  gratified,  is  confirmed  by  the  taking  of  nearly 
400,000  eggs  from  humpbacks  in  the  rivers  named,  which  will  be 
incubated  at  the  hatchery  at  Craig  Brook,  Me. 

Digitized  by  VjOOQIC 


REPORT  OF  THE  SECRETARY  OF  COMMERCE.  1 49 

Rescue  of  Stranded  Food  Fishes. 

Too  much  stress  can  not  be  placed  on  the  importance  of  the 
work  of  rescuing  food  fishes  from  the  overflowed  lands  in  the 
basin  of  the  Mississippi  River  and  its  tributaries.  All  of  the  fish 
left  behind  when  the  freshet  waters  subside  inevitably  succumb 
to  the  drying  or  freezing  of  the  pools  or  ponds  in  which  they 
congr^ate  unless  rescue  parties  seine  out  the  cut-oflf  waters  and 
restore  the  fishes  to  the  main  streams. 

The  aggregate  number  of  salvaged  fishes  in  the  summer  and 
autumn  of  1918  was  upward  of  55,800,000,  comprishig  practically 
every  species  of  food  fish  of  the  Mississippi  Valley.  About  600,000 
of  the  rescued  fishes  were  distributed  by  the  bureau's  cars  to  outside 
waters;  the  remainder  were  deposited  locally  in  the  main  river 
channels. 

These  operations  for  the  season  of  19 19  have  been  resumed  on  a 
larger  scale.  Although  the  work  is  still  in  progress,  there  is  already 
a  substantial  increase  over  191 8,  and  the  fall  season  may  close 
with  a  record  of  125,000,000  rescued  food  fishes.  A  summary  to 
the  end  of  September  is  here  given: 


Headqiurters. 

Pish  sal- 
vaged. 

Headquarters. 

Pish  sal- 
vaged. 

Friar  Point.  M«», ,  

680,583 

i»  033, 391 

IS»233.267 

34, 88a, 430 

4,830,820 

Meredosia.  Ill 

3, 349' 404 
23. a 29. 430 
38.800.510 

Canton  and  Clarksville.  Mo 

T*a  Crosse,  Wis 

North  McGregor,  Iowa 

Homer,  Minn 

"Ekmllf^ru^   Tovra 

Total 

Oiro  Til   

101,039,835 

The  extent  of  this  work  may  be  better  realized  when  it  is  stated 
that  a  score  of  hatcheries  would  be  unable  to  produce  fishes  in 
number  and  size  equal  to  those  rescued.  Nothing  affecting  the 
welfare  of  the  fisheries  of  the  Mississippi  basin  is  of  greater 
importance  than  the  prevention  of  the  losses  that  occur  under 
natural  conditions. 

Loss  of  a  Pacific  Salmon  Hatchery. 

Among  other  items  in  the  deficiency  bill  as  reported  to  the  House 
of  Representatives  September  11,  1919,  is  one  providing  $50,000 
for  the  reconstruction  of  the  fish  hatchery  and  other  buildings  at 
Baker  Lake,  Wash.,  which,  with  the  exception  of  the  bunk  house 
and  bam,  were  completely  destroyed  by  fire  on  July  24,  191 9. 
The  disaster  occurred  at  a  most  unfortunate  time,  as  the  season  was 
but  half  over  and  the  prospects  for  a  large  output  were  the  brightest 
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in  years.  Immediate  steps  were  taken  to  prevent  the  failure  of  the 
work  in  progress,  and  as  soon  as  the  appropriation  becomes  avail- 
able the  reestablishment  of  the  station  in  accordance  with  the  most 
modem  practice  will  be  pushed  to  the  utmost. 

Relations  with  the  States  in  Fish-Cultural  Work. 

The  fish-cultiu-al  operations  of  the  bureau  bring  it  into  close  re- 
lation with  the  various  States,  some  of  which  are  engaged  in  similar 
work,  while  others  depend  wholly  on  the  Federal  Government  for 
the  stocking  of  then*  waters  with  food  fishes.  In  several  States 
field  stations  are  jointly  operated  by  btu-eau  and  State  employees, 
the  eggs  being  incubated  at  the  hatcheries  most  conveniently 
located  or  from  which  the  resulting  fish  can  be  most  advanta- 
geously distributed. 

During  the  fiscal  year  1919,  upward  of  670,000,000  eggs  of  fresh- 
water and  anadromous  fishes  were  donated  to  24  States  for  hatch- 
ing and  distribution  under  their  own  auspices. 

The  shad  hatchery  at  the  mouth  of  the  Susquehanna  River,  Md., 
has  remained  closed  because  of  the  continued  failtn-e  of  the  State 
legislattu-e  to  take  action  in  harmony  with  the  stipulations  of  Con- 
gress. The  equipment  of  this  station  has  been  distributed  among 
various  other  hatcheries. 

Biological  Investigation  of  Fishes. 

Many  of  the  vital  problems  connected  with  fisheries  and  aqui- 
culture  require  for  their  elucidation  the  application  of  scientific 
methods  of  investigation,  and  questions  are  constantly  arising 
which  require  the  services  of  trained  biologists.  The  branch  of 
the  bureau  that  gives  particular  attention  to  these  matters  has 
during  the  past  year  conducted  a  number  of  investigations 
addressed  to  definite  needs. 

Among  the  fishes  that  have  been  the  subject  of  special  inquiry 
is  the  paddlefish  of  the  Mississippi  Valley,  one  of  the  important 
food  fishes  of  our  interior  waters,  now  in  danger  of  commercial 
extinction  because  of  the  intensity  of  the  fishery  conducted  chiefly 
for  its  eggs,  which  are  made  into  caviar.  Up  to  the  present  time 
no  efforts  to  hatch  the  paddlefish  artificially  have  been  successful, 
and  there  has  also  been  lack  of  definite  information  regarding  the 
natural  spawning  of  the  fish.  In  cooperation  with  the  depart- 
ment of  conservation  of  the  State  of  Louisiana,  there  was  under- 
taken during  the  past  year  a  special  study  of  the  breeding  habits 
of  the  paddlefish,  and  groundwork  has  been  laid  for  further 
inquiry  which  it  is  hoped  may  save  this  valuable  fish. 
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There  have  been  instituted  various  investigations  of  the  Pacific 
salmons.  A  special  inquiry  was  directed  to  the  very  extensive 
practice  of  taking  immature  salmon  by  trolling  and  seining  off 
the  coasts  of  California,  Oregon,  and  Washington.  The  con- 
clusion was  reached  that  any  method  of  fishing  which  destroys 
immature  salmon  is  so  destructive  and  wasteful  that  it  should  be 
discontinued.  The  Department  has  communicated  the  results  of 
the  inquiry  to  the  interested  States  and  has  indicated  its  readiness 
to  assist  them  in  determining  the  best  nfeans  of  meeting  this 
menace  to  the  salmon  industry. 

Shellfish  Investigations. 

Lnportant  scientific  investigations  have  been  devoted  to 
oysters,  mussels,  and  other  shellfish.  A  study  of  great  practical 
significance  has  been  conducted  in  Long  Island  Sound,  the  scene 
of  very  extensive  oyster-cultural  operations,  that  have  become 
seriously  impaired  by  failure  of  the  spat  to  set.  In  some  sections 
more  than  half  the  grounds  have  ceased  to  be  cultivated  because 
of  the  small  yield  of  oysters  thereon,  and  for  the  past  two  years 
the  set  of  spat  has  been  entirely  negligible.  A  temporary  field 
laboratory  has  been  maintained  at  Milford,  Conn.,  and  inquiries 
indicate  that  the  wholesale  death  of  spat  in  the  shore  waters  may 
be  attributable  to  pollution  in  the  form  of  sewage  and  trade 
wastes.  It  has  therefore  been  found  desirable,  in  cooperation 
with  the  water  laboratory  of  the  Bureau  of  Chemistry,  to  make 
special  studies  of  the  nature  and  effects  of  the  various  pollutants. 

Further  investigations  pertaining  to  the  propagation,  feeding, 
and  growth  of  oysters  have  been  conducted  in  Great  South  Bay, 
Long  Island;  Narragansett  Bay,  R.  I.;  Bamegat  Bay,  N.  J.;  all 
in  cooperation  with  the  State  authorities.  In  extensive  oyster 
beds  in  the  York  River,  Va.,  a  serious  affection  has  for  several 
years  rendered  the  oysters  immarketable.  The  malady  consists 
of  a  green  discoloration  associated  with  a  watery  and  lean  con- 
dition of  the  meat.  No  cause  or  remedy  has  yet  been  found,  but 
the  investigation  is  still  in  progress  and  will  be  continued  until 
definite  conclusions  are  possible. 

The  sea  mussel  continues  to  be  one  of  the  great  imutilized 
aquatic  resources  of  the  north  Atlantic  coast.  While  the  food 
value  of  this  mollusk  is  Well  recognized,  there  has  been  ctuious 
delay  in  its  general  adoption  into  the  dietary,  even  in  the  regions 
where  it  aboimds  and  is  best  known.  In  continuance  of  its  task 
of  popularizing  this  valuable  food  article,  the  bureau  has  con- 


Digitized  by  VjOOQIC 


152       REPORT  OF  THE  SECRETARY  OF  COMMERCE. 

ducted  a  survey  of  the  mussel  beds  of  Maine,  southern  New  England, 
and  I/)ng  Island  Sound,  with  a  view  to  demonstrating  the  avail- 
ability and  abimdance  of  mussels  for  use  in  a  fresh  condition  and 
for  preserving. 

Between  Portland  and  Eastport,  Me.,  in  six  sections  where  the 
most  important  grounds  are  located,  the  sinrey  showed  upward 
of  1,200  acres  of  natural  mussel  beds,  estimated  to  contain  over 
1 ,275,000  bushels.  The  best  beds  yield  from  2,500  to  5,000  bushels 
to  the  acre.  Leading  packing  houses  on  the  north  Atlantic  coast 
are  giving  special  attention  to  the  canning  of  mussels,  and  there 
is  reason  to  believe  that  the  development  of  the  mussel  industry 
will  not  be  long  delayed  and  will  add  materially  to  the  wealth  and 
food  supply  of  the  coimtry. 

The  practical  operations  in  the  artificial  propagation  of  fresh- 
water pearly  mussels,  conducted  at  various  points  in  the  Missis- 
sippi  Basin,  resulted  in  the  inoculation  of  137,000,000  glochidia 
on  suitable  fish  hosts.  The  output  was  less  than  in  the  previous 
year,  owing  chiefly  to  disturbed  labor  conditions.  Investigations 
and  experiments  in  the  field  of  fresh-water  mussels  have  continued 
to  yield  valuable  results  bearing  on  artificial  propagation. 

Among  the  crustacean  shellfishes,  the  spiny  lobsters  of  Cali- 
fornia and  of  Florida  have  been  the  subjects  of  studies  addressed 
to  their  habits  and  growth.  Upon  the  basis  of  the  information 
furnished  by  the  bureau  to  the  State  authorities  of  Florida,  more 
effective  protection  has  been  provided  by  the  legislature.  Com- 
prehensive reports  on  the  life  history  of  the  blue  crab  and  on  the 
blue-crab  fishery  have  been  issued  and  are  expected  to  be  useful 
to  State  officials  concerned  with  the  protection  of  the  crab  and 
the  maintenance  of  the  fishery.  It  may  be  noted  with  gratifica- 
tion that  an  increased  catch  of  blue  crabs  in  Chesapeake  Bay  has 
recently  been  had;  and  it  is  conceded  that  this  has  been  due  to 
the  adoption  of  wise  measures  of  conservation  based  on  the 
bureau's  investigations  and  recommendations. 

Use  of  Fishes  in  Controlling  Mosquitoes. 

A  novel  and  highly  important  extension  of  the  scientific  activi- 
ties of  the  bureau  has  been  the  eradication  of  mosquitoes  and  the 
prevention  of  malaria  in  the  vicinity  of  Army  cantonments  in 
cooperation  with  the  Public  Health  Service.  The  duty  devolving 
on  the  bureau  in  this  cooperative  work  was  the  propagation  of 
mosquito-eating  fishes,  their  distribution  in  waters  infested  with 
mosquito  larvae,  and  the  maintenance,  in  bodies  of  water  that  could 
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not  be  drained,  of  conditions  that  prjomoted  the  eflfectiveness 
of  small  fishes  in  the  control  of  mosqtiitoes.  The  most  extensive 
operations  were  conducted  in  the  vicinity  of  Camp  Hancock  and 
the  city  of  Augusts,  Ga.,  and  the  success  there  attained  was  so 
marked  as  to  constitute  a  distinct  advance  in  antimalarial  work. 
The  Surgeon  General  of  the  Public  Health  Service  has  expressed 
his  appreciation  of  the  assistance  rendered,  and  has  authorized 
the  publication  of  a  report  setting  forth  the  methods  followed  and 
the  results  achieved  by  the  bureau  in  the  extra-cantonment  zone 
at  Camp  Hancock. 

Increased  Utilization  of  Aquatic  Products. 

The  Bureau  of  Fisheries  has  continued  to  render  a  large  and 
important  service  to  the  fishing  industry,  the  fish  trade,  and  the 
pubUc  generally  through  its  efforts  to  popularize  neglected  fishes 
and  find  uses  and  markets  for  wasted  water  resources.  The  work 
has  consisted  of  practical  demonstrations,  technical  investigations 
and  appropriate  publicity,  and  has  been  made  possible  chiefly  by 
the  allotment  by  the  President  of  funds  placed  at  his  disposal  for 
the  national  security  and  defense.  Undertaken  primarily  dining 
the  war  to  increase  the  supplies  of  food  and  permit  the  exportation 
of  meats  to  Europe,  this  campaign  has,  of  course,  equal  value  as  a 
means  of  reducing  living  costs  and  of  giving  aquatic  foods  a  larger 
permanent  place  in  the  national  dietary. 

Appeal  has  been  made  to  Congress  for  adequate  f imds  for  carry- 
ing on  this  work,  and  meanwhile  it  has  been  necessary  to  greatly 
ctu-tail  all  activities  and  to  abandon  some  that  were  rendering 
important  benefits  to  large  numbers  of  people.  Attention  is  asked 
to  Appendix  B,  relating  to  this  subject. 

New  Sources  of  Aquatic  Leather. 

Material  progress  has  been  made  in  finding  and  utilizing  new 
sources  of  leather  from  the  skins  of  aquatic  animals.  The  feasi- 
bility of  producing  commercial  leather  from  such  animals  has  been 
amply  demonstrated,  and  the  actual  business  has  passed  beyond 
the  experimental  stage,  although  work  remains  to  be  done  in 
perfecting  methods  and  in  making  generally  known  to  the  manu- 
facturers of  leather  goods  the  availability  and  merits  of  the  new 
products. 

Many  samples  of  aquatic  leathers  and  of  various  articles  made 
therefrom  have  been  submitted  to  the  bureau  by  private  firms 
and    have   been   favorably   criticized   by   disinterested   persons. 
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Among  the  manufactured  objects  made  from  fishskins  that  have 
come  to  the  attention  of  the  Department  are  traveling  bags,  brief 
cases,  pocketbooks,  belts,  shoes,  and  ladies'  hand  bags.  It  is 
reported  that  the  demand  for  shark  leather  for  traveling  bags  is 
now  greater  than  the  supply,  and  plans  on  a  very  extensive  scale 
are  being  executed  for  increasing  and  maintaining  the  output  of 
shark  hides  by  the  establishment  of  special  shark  fisheries  on  the 
Atlantic,  Pacific,  and  Gulf  coasts.  Excellent  leather  for  shoes 
is  also  being  derived  from  sharks. 

The  duty  imposed  on  the  Department  by  Congress  in  Jime,  191 7, 
when  there  was  made  available  the  sum  of  $10,000  **for  develop- 
ing by  the  Btneau  of  Fisheries,  in  cooperation  with  the  Bureau  of 
Standards,  new  aquatic  sources  of  supply  of  leather"  may  be 
regarded  as  having  been  accomplished,  and  private  enterprise 
will  now  imdoubtedly  do  what  may  be  necessary  to  develop  and 
give  permanancy  to  the  industry. 

Alaska  Fisheries  Service. 

The  usual  duties  involved  in  the  administration  of  the  Alaskan 
fisheries  have  been  performed.  The  corps  of  agents  and  wardens 
was  supplemented  by  a  stream-watchman  patrol  inaugurated  in 
the  season  of  1918,  consisting  of  10  men  engaged  for  the  active 
fishing  season.  In  addition  to  the  enforcement  of  the  laws  and 
regulations  governing  fishing,  the  inspection  of  private  salmon 
hatcheries  and  the  takmg  of  the  census  of  red  salmon  entering 
Wood  River,  special  investigations  of  a  scientific  and  practical 
nattu^e  were  made;  work  was  done  in  opening  up  salmon  streams 
for  spawning;  public  hearings  were  held  at  Seattle  concerning 
commercial  fishery  operations  and  conditions  in  the  Copper  and 
Yukon  Rivers  and  all  streams  of  southeastern  Alaska;  and  de- 
tailed statistics  of  the  fishery  industry  were  compiled. 

The  returns  for  191 8  show  a  larger  production  than  that  of  191 7, 
which  far  exceeded  previous  records.  The  niunber  of  persons  em- 
ployed in  all  branches  of  the  industry  was  31,213,  an  increase  of 
1,722  over  191 7;  the  capital  invested  was  $73,750,789,  an  increase 
of  $18,813,240;  and  the  value  of  products  marketed  was  $59,154,- 
859,  an  increase  of  $7,677,879.  The  increased  value  of  products 
was  chiefly  owing  to  the  larger  pack  of  canned  salmon  in  19 18 
resulting  from  the  strenuous  effort  to  meet  the  food  shortage. 
The  canned-salmon  industry  siupassed  all  records,  the  pack  reach- 
ing the  grand  total  of  6,605,835  cases  of  forty-eight  i-pound  cans, 
valued  at  $51,041,949.     Of  this,  approximately  three-eighths  of 

Digitized  by  L:iOOQIC 


REPORT  OF  THE  SECRETARY  OP  COMMERCE.  1 55 

the  quantity  and  nearly  one-half  of  the  value  represented  red 
salmon.  The  salmon  sold  in  a  fresh,  frozen,  salted,  and  smoked 
condition  brought  the  total  value  of  the  salmon  to  $53,514,812. 
Thus  50  years  after  the  acquisition  of  Alaska,  the  salmon  output 
alone  was  worth  seven  and  one-half  times  the  purchase  price. 

The  Alaska  fisheries  service  merits  liberal  appropriations  from 
Congress.  The  corps  available  for  enforcing  the  laws  and  regula- 
tions and  for  carrying  out  other  obligations  arising  out  of  admin- 
istrative responsibility  is  still  inadequate.  The  vast  extent  of 
the  salmon  industry  and  the  heavy  drains  that  are  being  made  on 
the  supply  necessitate  an  enlarged  persoimel  for  maintaining  and 
extending  the  patrol,  for  making  special  investigations,  and  for 
conducting  various  lines  of  constructive  work  in  the  interest  of  the 
industry.  Several  large  hatcheries  should  be  established  in  regions 
of  most  extensive  fisheries,  such  as  Karluk  and  Nushagak. 

The  following  is  a  summary  of  results  of  efforts  of  the  Bureau  of 
Fisheries  to  introduce  the  Scotch  method  of  curing  herring  in 
Alaska  dining  191 7  and  1918.     The  figures  for  1919  are  not  yet 
available. 
Total  cost  of  work,  about $12, 000 

Pack,  as  follows: 

1917,  7,622  barrels  (1,905,000  pounds) 114, 330 

1918,  38,977  barrels  (9,744,250  pounds) 748, 606 

Total  value 862, 936 

Alaska  Fur-Seal  Service. 

The  calendar  year  1918  was  the  first  after  the  expiration  of  the 
law  imposing  a  close  time  on  the  commercial  killing  of  seals  on  the 
Pribilof  Islands.  The  quota  of  skins  that  might  be  secured  was 
fixed  at  35,000  and  the  number  actually  taken  was  34,883,  all  but 
1,002  of  which  were  procured  by  August  10,  when  operations  have 
usually  ceased  because  of  the  beginning  of  the  stagy  season. 

For  the  season  1919  the  quota  was  tentatively  fixed  at  35,000, 
and  the  number  of  skins  actually  secured  to  August  10  was  25,381. 
The  conditions  of  the  herd  warranted  the  taking  of  a  considerably 
larger  number  of  skins,  but  the  scarcity  of  experienced  men,  com- 
bined with  the  increased  labor  involved  in  removing  and  han 
dling  the  skins  of  the  larger  seals,  to  which  special  attention  was 
given,  reduced  the  season's  output.  The  epidemic  of  influenza 
which  ravaged  Alaska  necessitated  the  establishment  of  a  quaran- 
tine to  protect  the  susceptible  natives  of  the  seal  islands,  and  it 
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became  impossible  to  cany  out  the  plans  for  obtaining  additional 
labor. 

In  an  effort  to  improve  transportation  facilities  on  the  seal 
islands  three  tractors  and  a  number  of  wagons  for  trailers  have  been 
sent  this  year.  This  equipment  will  not  only  be  of  the  greatest 
value  in  transporting  sealskins  from  the  killing  grounds  to  the 
salt  houses,  but  will  furnish  the  means  of  hauling  carcasses  from 
the  killing  grounds  to  the  newly  established  by-products  plant. 
The  tractors  will  also  be  very  useful  in  constructing  roads. 

With  a  special  appropriation  made  by  Congress,  there  has  been 
purchased  a  power  lighter  for  use  at  the  Pribilof  Islands  and  be- 
tween the  islands  and  Unalaska,  the  nearest  commercial  port,  250 
miles  distant.  This  vessel  will  be  equipped  with  wireless  appara- 
tus, and  a  rapid-fire  gun  for  use  in  any  emergency  that  involves 
the  protection  of  the  seal  herd. 

Most  of  the  supplies  required  for  the  Pribilof  Islands  and  the 
products  derived  therefrom  were  transported  on  the  steamer 
Roosevelt,  which  made  three  voyages  between  Seattle  and  the 
islands  during  the  year.  On  the  final  voyage  the  vessel  did  not 
leave  the  islands  until  December  12,  which  appears  to  be  the 
latest  recorded  date  for  any  vessel  in  that  part  of  Bering  Sea. 
Certain  supplies  and  products  were  carried  by  the  Coast  Guard 
cutter  Bear  and  the  naval  radio  tender  Saturn.  The  lighthouse 
tender  Cedar  of  this  Department  transported  heavy  pieces  of  ma- 
chinery for  the  by-products  plant. 

The  very  trjring  service  required  of  the  steamer  Roosevelt  during 
the  years  actively  engaged  in  the  Alaska  work,  combined  with 
the  heavy  duty  that  the  vessel  had  performed  in  her  memorable 
Arctic  career,  developed  defects  the  repair  of  which  would  have 
necessitated  a  large  outlay  out  of  proportion  to  her  total  value. 
She  was,  therefore,  sold  at  public  auction  in  Seattle  on  July  15, 
1919,  for  the  sum  of  $28,000. 

A  very  comprehensive  account  of  the  fur-seal  service  in  191 8 
is  contained  in  a  special  report  on  Alaska  fisheries  and  fur  indus- 
tries published  by  the  Bureau  of  Fisheries.  The  native  wards 
of  the  Government  and  their  physical,  mental,  and  financial 
condition  are  discussed  at  length. 

There  is  need  for  an  enlarged  administrative  personnel  on  the 
Pribilof  Islands,  including  a  superintendent  and  a  biologist.  With 
the  acquisition  of  a  vessel  for  interisland  service,  the  islands 
need  not  hereafter  be  managed  as  distinct  entities,  but  should  be 
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affiliated  under  one  coordinating  head.  Vital  scientific  and 
technical  problems  are  involved  in  the  management  of  the  rapidly- 
increasing  seal  herd,  and  the  creation  of  the  position  of  biologist 
is  demanded. 

Alaskan  Seal  Herd. 

The  fur  seals  resorting  to  the  Pribilof  Islands  are  continuing 
to  increase  imder  the  beneficient  protection  afforded  by  the 
international  agreement  prohibiting  pelagic  sealing.  The  only 
untoward  feature  has  been  the  accumulation  of  older  male  seals 
far  beyond  the  requirements  for  breeding  purposes  during  the 
5-year  close  time.  Fortunately,  the  bureau  has  found  a  means 
of  utilizing  to  the  pecuniary  advantage  of  the  Government  the 
skins  of  surplus  bulls,  and  the  gradual  elimination  of  dispropor- 
tionate elements  is  proceeding. 

The  seal  census  of  191 8  gave  496,611  animals  of  all  ages  as 
composing  the  herd  on  August  10,  after  the  close  of  the  regular 
killing  season.  The  corresponding  census  for  191 9,  the  results 
of  which  have  been  communicated  by  telegraph  and  are  subject 
to  slight  revision,  showed  524,260  seals  in  the  herd  as  of  August 
10,  in  addition  to  the  26,383  seals  that  had  been  taken  for  their 
skins  subsequent  to  the  previous  enumeration.  The  numerical 
strength  of  the  herd  increased  about  1 1  per  cent  from  i9i8toi9i9. 
The  detailed  figures  for  191 9  are  as  follows:  Breeding  females, 
I57>i72;  new-bom  pups,  157,172;  yearlings  of  both  sexes,  92,891 ; 
2-year-olds  of  both  sexes,  66,352;  males  3  years  old,  13,576; 
males  4,  5,  and  6  years  old,  20,080;  harem  bulls,  5,158;  idle  and 
surplus  bulls,  11,859;  average  harem,  30.47. 

Marketing  Products  of  the  Seal  Islands. 

During  the  fiscal  year  ended  June  30,  191 9,  there  were  two 
sales  of  sealskins  held  October  7,  1918,  and  April  28,  1919.  Fox 
skins  were  also  sold  at  the  October  7,  191 8,  sale. 

The  sealskins  numbered  12,002,  and  were  dressed,  dyed,  and 
machined  before  being  offered  for  sale  at  public  auction  in  St. 
Louis,  Mo.  The  gross  proceeds  were  $777,931;  the  expenses, 
including  cost  of  preparation  of  skins,  transportation,  agents' 
commission,  discoimt  for  cash,  etc.,  aggregated  $233,195.52; 
the  net  proceeds  were  thus  $544,735.78. 

The  fox  skins  sold  at  public  auction  in  St.  Louis  numbered 
692  blue  and  19  white  pelts.  The  gross  receipts  were  $58,179.50, 
the  expenses  were  $6,280.86,  and  the  net  proceeds  were  $51 ,898.54. 
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On  September  10,  1919,  there  were  sold  at  St.  Louis  by  Messrs. 
Funsten  Bros.  &  Co.,  agents  of  the  Department  of  Commerce, 
9,055  dressed,  dyed,  and  machined  fm'-seal  skins  and  665  blue 
and  30  white-fox  skins.  The  total  gross  price  realized  was 
approximately  $960,000.  The  sealskins  averaged  $91.35,  an 
advance  of  30  per  cent  over  the  prices  realized  last  April.  The 
blue  foxes  averaged  $195.90,  an  advance  of  135  per  cent  over 
prices  realized  last  October,  when  the  last  sale  of  Government 
blue  foxes  occtured.  The  market  was  strong,  bidding  was 
spirited  throughout,  and  there  was  a  very  large  attendance  of 
buyers.    The  results  of  this  sale  are  highly  gratifying. 

A  noteworthy  development  of  the  fiu--seal  industry  during  the 
year  has  been  the  demonstration  of  the  high  value  of  the  skins  of 
old  male  seals  usually  designated  as  "wigs "  and  the  creation  of  an 
active  demand  for  such  skins.  At  the  public  auction  sale  in 
October,  19 18,  the  best  prices  received  for  any  sealskins  were  for 
"wigs,"  an  experimental  lot  of  which  brought  $75  each.  At  the 
sale  in  April,  1919,  a  considerable  number  of  "wigs'*  were  offered 
for  sale  in  a  dressed  and  dyed  condition;  these  sold  for  $77  to  $88 
each,  while  the  average  price  for  all  skins  was  $66.  It  should  be 
noted  that  formerly  "wigs"  in  the  raw  state  were  regarded  as 
having  little  or  no  value  in  the  London  market. 

The  seal-island  natives  continue  to  collect  old  seal  bones  at 
times  when  they  have  no  other  work.  They  are  encouraged  to 
do  this,  and  are  paid  for  their  labor.  In  191 9  about  300,000 
poimds  of  bones  were  gathered,  sacked,  delivered  on  board 
Government  vessels,  and  landed  in  Seattle  and  San  Francisco. 
The  net  proceeds  amoimted  to  $3,891.03. 

It  is  estimated  that,  when  the  entire  take  of  sealskins  for  the 
calendar  year  191 8  shall  have  been  dressed,  dyed,  machined, 
and  sold,  the  net  revenue  to  the  Government,  based  upon  the 
proceeds  obtained  at  the  sale  of  September  10,  1919,  will  be  in 
excess  of  $2,450,000.  To  this  should  be  added  an  approximate 
net  revenue  of  $123,000  for  the  sale  of  fox  skins.  It  is  safe  to 
say  that,  when  the  proceeds  of  the  sales  of  bones,  oil,  and  other 
by-products  are  taken  into  account,  the  net  revenue  for  the 
products  of  the  calendar  year  191 8  will  reach  a  sum  in  excess  of 
$2,600,000.  This  would  more  than  pay  all  expenses  of  every 
nature  connected  with  the  administration  of  the  Pribilof  Islands, 
the  Alaskan  salmon  fisheries,  and  the  care  of  the  minor  fur- 
bearing  animals  of  Alaska  for  a  period  of  12  years. 
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The  accumulated  experience  of  the  Department  tmder  the 
contract  with  Fxmsten  Bros.  &  Co.,  of  St.  Louis,  Mo.,  for  dressing, 
dyeing,  machining,  and  selling  fur-seal  skins  and  for  selling  fox 
skins  from  the  Pribilof '  Islands  has  proved  very  beneficial  to  the 
Government.  The  contractors  have  rendered  highly  satisfactory 
service  in  every  feature.  They  have  not  only  scrupulously 
observed  every  c  xpressed  and  implied  obligation  of  their  contract, 
but  they  have  willingly  assumed  other  responsibilities  and  duties 
which,  while  meaning  nothing  to  them  in  a  pecimiary  way,  have 
meant  much  to  the  Government.  The  service  rendered  has  been 
of  a  high  order;  the  quality  of  the  finished  products  has  been 
superior  to  the  best  obtainable  elsewhere;  the  methods  of  con- 
ducting the  public  auction  sales  have  deserved  and  received  the 
approbation  of  the  entire  fur  trade;  and  the  financial  interests  of 
the  Government  have  been  constantly  safeguarded.  The  Gov- 
ernment-owned furs  have  been  in  active  demand  and  have 
brought  the  highest  prices  in  the  history  of  the  fur  business. 

As  a  result  of  the  profit  to  the  Government  imder  the  contract, 
the  latter  has  been  extended  so  as  to  expire  on  December  15,  1926. 

Minor  Fur-Bearing  Animals  of  Alaska. 

The  minor  fur-bearing  animals  of  Alaska  have  received  the 
usual  attention,  with  assistance  from  special  wardens  whose 
services  have  been  available  through  a  reciprocal  arrangement 
with  the  Governor  of  Alaska.  There  have  been  a  number  of 
prosecutions  for  violations  of  the  regulations,  and  seizures  of  furs 
have  been  made  from  time  to  time.  The  ftu^  thus  confiscated 
have  been  sold  at  public  auction  and  the  proceeds  covered  into 
the  Treasmy  of  the  United  States. 

There  have  been  two  modifications  of  the  regulations:  The  use  of 
dogs  for  pin-suing  and  killing  fur-bearing  animals  for  which  close 
seasons  exist  has  been  prohibited,  and  the  open  season  on  foxes 
in  the  region  drained  by  streams  flowing  into  the  Arctic  Ocean 
north  of  the  si^rty-eighth  parallel  of  north  '  latitude  has  been 
extended  30  days,  or  tmtil  April  15.  Fur-farming  operations  have 
been  continued  at  a  number  of  places  along  the  coast  and  in  the 
Yukon  region,  and  some  successful  results  have  been  reported. 

Through  the  cooperation  of  postmasters,  collectors  of  customs, 
shippers,  and  others,  the  usual  compilations  of  statistics  of  furs 
shipped  from  Alaska  have  been  made  possible.  The  value  of  furs 
for  the  year  ending  November  15,  1918,  was  $1,363,330,  as  com- 
pared with  $1,064,249  for  the  previous  year,  due  largely  to  the 
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advance  in  the  price  of  furs.  With  the  exception  of  lynx,  there 
was  also  an  increase  in  the  number  of  pelts  of  the  more  important 
species  of  fm'-bearing  animals  shipped  from  Alaska.  The  more 
notable  increases  were  of  ermine,  foxes,  mink,  muskrat,  land  otter, 
wolves,  and  wolverines. 

Fishery  Legislation  Needed. 

The  most  urgent  requirement  in  connection  with  the  fisheries 
of  Alaska  is  for  a  new  code  covering  the  salmon  fisheries  to  replace 
the  existing  obsolete  and  inadequate  laws.  Proper  administra- 
tion, efficient  regulation,  rational  conservation,  and  fair  revenue 
to  the  Government  can  not  be  secured  unless  the  salmon  laws  are 
revised  to  meet  present  conditions.  Legislation  is  desired  also  to 
lodge  the  administration  of  the  minor  fur-bearing  animals  of 
Alaska  elsewhere  than  in  the  Bureau  of  Fisheries,  an  agency  whose 
legitimate  functions  are  entirely  irrelevant  to  land  mammals. 

There  is  urgent  need  also  for  amendment  of  the  law  of  June  14, 
1906,  prohibiting  aliens  from  engaging  in  the  fisheries  of  Alaska. 
The  defects  in  the  present  law  result  in  the  violation  of  the  spirit 
of  the  law  and  permit  the  actual  exploitation  of  the  fishery  re- 
sources of  Alaska  by  alien  fishermen  operating  independently  and 
having  no  regard  for  laws  or  regulations  designed  to  perpetuate 
the  industry. 

The  prevention  of  waste  in  the  Alaskan  halibut  fishery  and 
protection  to  the  halibut  groimds  should  be  promptly  brought 
about  by  legislation  in  accordance  with  the  recommendation  of 
the  American-Canadian  Fisheries  Conference.  Legislation  to  be 
efiFective  should  be  imiform  in  the  United  States  and  Canada. 
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(Gborgb  R.  Putnam,  Commissioner.) 

Cooperation  with  Navy  and  War  Departments. 

The  lighthouse  vessels  and  stations  operated  under  the  juris- 
diction of  the  Navy  Department  during  the  war  were  returned  to 
the  Lighthouse  Service  July  i,  191 9. 

The  Lighthouse  Service,  in  addition  to  the  work  done  by  the 
tenders  directly  under  the  orders  of  the  War  and  Navy  Depart- 
ments, during  the  war  provided  facilities  at  various  depots  for 
the  berthing  of  naval  vessels,  and  at  the  general  lighthouse  depot 
at  Tompkinsville,  N.  Y.,  provided  special  coaling  facilities  and 
quarters  for  naval  detachments.  Additional  buoys  were  placed, 
and  other  changes  in  aids  to  navigation  were  made,  as  required. 
Repairs  to  naval  patrol  boats  were  made  at  various  points,  and 
various  buoys,  moorings,  and  other  appvutenances  were  trans- 
ferred to  or  piu-chased  for  the  Navy  and  War  Departments. 
The  Lighthouse  Service  also  cooperated  with  the  Navy  Depart- 
ment and  Treasury  Department  in  connection  with  improve- 
ments in  coast-communication  facilities  by  telephone  and  radio 
and  in  the  transmission  of  reports  received  from  light  stations 
and  considered  of  possible  military  value. 

Because  the  tenders  of  the  Lighthouse  Service  are  particu- 
larly well  equipped  for  handling  buoys,  moorings,  etc.,  and  their 
officers  are  thoroughly  familiar  with  the  coast  line  and  waters 
of  the  United  States,  these  vessels  were  effectively  used  by  the 
War  Department  in  mine-planting  operations  and  by  the  Navy 
Department  in  laying  submarine-defense  nets,  etc.,  dming  the 
war  and  later  in  removing  these  defenses. 

Aids  to  Navigation. 

In  addition  to  this  cooperation  with  the  military  service,  the 
regular  work  of  the  Service  in  maintaining  and  improving  aids 
to  navigation  was  actively  carried  on  during  the  year.  During 
the  fiscal  year  three  important  light  and  fog-signal  stations  were 
established  from  special  appropriations — namely,  at  Lorain 
Harbor,  Ohio,  at  the  end  of  the  west  breakwater,  to  mark  the 
entrance  to  the  harbor;  at  Sand  Hills,  Mich.,  to  mark  a  dangerous 
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locality  on  the  south  shore  of  Lake  Superior;  and  at  Lime  Kiln, 
San  Juan  Island,  Wash.,  to  mark  an  important  point  on  the  route 
from  Puget  Soimd  to  British  Columbia  and  Alaska. 

Three  unwatched  acetylene  lights  were  established  in  the 
Caribbean  Sea  to  mark  the  traffic  lane  between  the  Gulf  coast 
of  the'  United  States  and  the  Panama  Canal  through  Yucatan 
Passage.  This  important  maritime  track  lies  between  low  coral 
reefs  and  islands  in  the  northwestern  part  of  the  Caribbean  Sea. 
The  work  was  done  in  cooperation  with  the  Navy  Department, 
which  furnished  a  gimboat  to  transport  the  working  party  and 
materials. 

An  imwatched  acetylene  light  was  established  at  Dog  Island, 
Me. 

During  the  year  36  new  aids  were  established  in  Alaska,  includ- 
ing 19  light  stations,  i  gas  and  bell  buoy,  and  16  other  aids.  The 
total  number  of  aids  to  navigation  in  Alaska  at  the  end  of  the 
fiscal  year  was  475,  being  a  net  increase  of  36  over  that  of  the 
preceding  fiscal  year,  and  the  total  number  of  lights  was  i8o. 
The  appropriation  by  the  sundry  civil  act  approved  July  19,  1919, 
of  $75,000  for  aids  to  navigation  in  Alaska  has  permitted  active 
steps  toward  further  safeguarding  those  dangerous  waters. 

The  work  to  be  done  was  already  listed,  ready,  when  the  money 
became  available  and  instructions  to  proceed  were  given  by  tele- 
graph in  order  to  accomplish  as  much  as  possible  dining  the 
present  season. 

A  total  of  736  new  aids  to  navigation  were  established  during 
the  year,  including  178  fixed  lights,  6  float  lights,  i  light  vessel, 
73  gas  buoys,  and  469  other  aids,  the  total  number  in  commis- 
sion on  June  30,  191 9,  being  16,075,  ^  ^^t  increase  of  400  over  the 
preceding  fiscal  year. 

Considerable  work  was  done  dining  the  fiscal  year  in  repairing 
damage  to  aids  to  navigation  caused  by  ice  floes  during  the 
winter  of  191 7-18,  especially  to  screw-pile  structures  in  Chesa- 
peake Bay  and  Potomac  River.  Much  was  also  done  in  repairing 
hurricane  damage  to  aids  in  the  Gulf  of  Mexico,  reconstructing 
stations,  so  far  as  practicable,  in  a  manner  calculated  to  better 
withstand  future  destruction. 

Various  special  works  were  actively  in  progress  during  the  year, 
including  the  establishment  of  important  new  light  and  fog-signal 
stations  and  lighthouse  depots,  improvements  in  systems  of  fixed 
aids  and  buoyage,  etc. 
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Improvement  in  illuminating  and  fog-signal  apparatus  of  exist- 
ing aids  was  continued.  Fixed  lights  were  replaced  by  flashing 
or  occulting  lights  at  20  stations,  including  two  light  vessels; 
incandescent  oil-vapor  lights  were  substituted  for  oil-wick  lamps 
at  4  stations;  and  acetylene  or  electric  incandescent  illuminant 
was  substituted  at  36  stations,  including  5  light  vessels  and  2  buoys 
The  fog-signal  apparatus  at  7  important  stations  was  improved 
by  the  substitution  of  air  diaphones  for  less  efficient  apparatus. 

General  repairs  required  to  maintain  aid»  to  navigation  in 
efficient  condition  were  continued,  but  insufficiency  of  funds 
prevented  this  work  being  done  to  the  proper  extent. 

Damage  to  lighthouse  property,  estimated  at  $13,500,  was  sus- 
tained on  December  8,  19 18,  by  a  fire  at  Execution  Rocks  Light 
Station,  N.  Y.  The  fog-signal  engine  and  machinery,  also  the 
tower,  oil  house,  and  dwelling,  were  damaged. 

On  March  11,  19 19,  a  gas  buoy  biu-st  while  being  tested  at  a 
lighthouse  depot  by  means  of  hydrostatic  pressure,  injuring  two 
employees,  one  of  whom  died  later  as  a  result  of  injiuies  received. 
The  accident  was  carefully  investigated  and  steps  taken  to  insure 
the  observance  of  precautions. 

An  earthquake  and  tidal  wave  of  considerable  intensity  occurred 
in  Porto  Rico  and  vicinity  on  October  11,  19 18.  Lighthouse 
property  was  not  seriously  damaged,  except  at  Point  Borinquen 
and  Point  Jiguero  Light  Stations. 

The  mild  winter  of  1918-19  presented  a  great  contrast  to  the 
severe  weather  of  the  preceding  winter,  and  permitted  the  re- 
moval of  buoys  from  their  stations  for  the  winter  without  loss  or 
trouble,  and  in  some  cases  buoys  usually  removed  for  the  winter 
were  kept  on  station  throughout  the  year.  This  rarely  happens 
in  north  Atlantic  waters. 

Vessels. 

There  is  a  very  urgent  need  for  the  construction  of  additional 
vessels  for  the  Lighthouse  Service,  to  replace  those  worn  out  in 
service,  those  lost  through  various  casualties,  and  to  meet  the 
considerable  growth  of  the  Service  in  recent  years.  A  full  state- 
ment of  this  situation  is  given  in  Appendix  A  to  this  report. 

Relief  Light  Vessel  No.  51,  stationed  on  Cornfield  Point  light 
vessel  station,  Conn.,  was  collided  with  and  simk  by  a  barge 
barge  in  tow  of  a  Standard  Oil  tug  on  April  24,  1919.  The  light 
ship  went  down  in  eight  minutes  after  being  struck.  Good  judg- 
ment and  discipline  on  the  light  vessel  were  shown  in  the  emer- 
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gency.  No  injury  was  sustained  by  the  crew.  The  lifeboat  and 
log  and  fog-signal  books  were  the  only  property  of  the  light  vessel 
saved.  This  vessel  was  of  iron,  built  in  1892.  The  owner  of  the 
tow  has  been  called  upon  to  indemnify  the  Government. 

Bush  BluflF  Light  Vessel  No.  97,  was  surveyed  and  condemned 
for  sale,  being  in  such  a  poor  condition  as  not  to  warrant  repairs. 
Bush  Bluff  Station  is  now  marked  by  a  gas  and  bell  buoy,  the  beU 
being  operated  by  carbonic-acid  gas,  a  test  installation  of  this 
apparatus. 

The  tender  Cedar  performed  urgent  special  duty  in  connection 
with  the  influenza  epidemic  last  fall.  Physicians  and  nurses  in 
charge  of  a  medical  officer  of  the  United  States  Public  Health 
Service  were  carried  to  isolated  localities  in  southeastern  Alaska, 
principally  native  Indian  villages. 

Lighthouse  Depots. 

Construction  of  the  lighthouse  depot  for  the  sixteenth  district, 
at  Ketchikan,  Alaska,  for  which  an  appropriation  of  $90,000  was 
made  by  act  of  July  i,  1918,  was  actively  carried  on  diuing  the 
year.  On  June  30,  191 9,  the  wharf  was  about  95  per  cent  com- 
pleted, and  the  entire  work,  including  storehouse,  shops,  etc., 
about  35  per  cent  completed. 

Important  improvements  are  in  progress  at  the  general  light- 
house depot,  Tompkinsville,  N.  Y.  The  act  of  March  28,  1918, 
appropriated  $60,000  for  repairs  to  the  wharves.  This  work 
includes  the  removal  of  the  old  wooden  wharf  decks  and  con- 
struction of  concrete  decks  with  cast-iron  pile  columns  and  other 
improved  featiu-es.  In  order  to  permit  use  of  the  wharves  while 
improvements  are  in  progress,  the  work  is  being  done  in  three 
sections.  The  first  section,  the  south  wharf,  was  completed  in 
February,  1919.  It  is  expected  that  the  second  section  will  be 
completed  about  September,  191 9. 

In  August,  1 91 8,  you  allotted  from  your  fimd  for  national 
seciu-ity  and  defense  $1 75,000  for  improvement  of  coaling  facilities 
at  this  depot,  with  particular  reference  to  cooperation  work  with 
the  Navy.  This  work  is  in  progress,  and  it  is  expected  will  be 
completed  about  February,  1920. 

The  act  of  July  19,  191 9,  appropriated  $30,000  for  extending 
and  enlarging  the  machine  shop  at  this  depot,  and  plans  are 
being  prepared. 

The  act  of  June  12,  191 7,  appropriated  $21,000  for  improving 
the  office  and  laboratory  at  this  depot.    This  work  has  been 
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completed,  except  the  installation  of  a  heating  system  and  other 
work  of  minor  importance. 

The  act  of  July  i,  1918,  appropriated  $85,000  for  the  construc- 
tion of  a  depot  for  the  second  lighthouse  district.  A  portion  of 
the  old  marine-hospital  property  in  Chelsea  has  been  transferred 
as  a  site  for  this  depot.  The  work  is  in  progress,  but  the  amount 
available  is  quite  insufficient  for  the  complete  construction. 

The  act  of  June  20,  191 8,  authorized  $275,000  for  improvements 
at  the  lighthouse  depot  at  Portsmouth,  Va.,  or  establishing  a  new 
depot,  but  no  appropriation  has  been  made  for  this  work.  This 
is  the  principal  depot  of  one  of  the  largest  lighthouse  districts 
and  is  the  headquarters  for  five  tenders  and  two  light  vessels. 
The  facilities  for  berthing  these  vessels  is  entirely  inadequate, 
and  the  efficient  operation  of  the  vessels  is  much  hampered  in 
consequence.  The  inadequacy  of  space  for  storing  and  handling 
buoys  also  causes  delay  and  loss. 

A  new  depot  for  the  seventh  lighthouse  district,  at  Key  West, 
Fla.,  is  urgently  needed  for  the  efficient  and  economical  handling 
of  the  work  of  the  district.  The  present  depot  is  located  on 
property  belonging  to  the  Treasury  Department,  with  naval  coal 
sheds  and  piers  on  either  side.  The  space  allotted  the  Lighthouse 
Service  for  buoys  and  appendages  is  entirely  inadequate.  The 
depot  consists  of  a  wooden  storehouse  built  on  a  wooden  pier. 
There  is  no  oil  house  at  this  depot,  due  to  lack  of  space,  and 
kerosene,  gasoline,  and  other  inflammable  supplies  have  to  be 
kept  in  the  storehouse,  constituting  a  constant  menace  of  fire. 

Suitable  depot  facilities  at  Honolulu  for  the  nineteenth  light- 
house district  are  also  much  needed,  and  an  estimate  has  been 
submitted  for  this  purpose. 

Improvement  of  Apparatus  and  Equipment. 

Radio  equipment  was  installed  on  28  liglit  vessels  and  on  12 
tenders  during  the  fiscal  year.  At  the  end  of  the  fiscal  year 
41  light  vessels  and  23  tenders  had  been  equipped  with  radio 
installations. 

The  installation  of  telephones  at  light  stations  was  continued 
during  the  year.  This  work  was  done  by  the  United  States 
Coast  Guard  under  an  appropriation  to  develop  coastal  commu- 
nications, including  connections  with  important  light  stations. 
On  June  30,  191 9,  there  were  139  light  stations  so  connected. 

Experiments  and  tests  with  various  devices  and  equipment 
used  in  lighthouse  work  have  resulted  in  developing  improvements 
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in  the  interests  of  efficiency  and  economy.  Among  these  may 
be  mentioned  improvements  in  diaphone  installations,  resulting 
in  simplicity  of  operation,  reduced  space  required  for  machinery, 
and  lowered  initial  cost.  A  new  type  of  metal  buoy  was  developed 
for  use  in  defining  shoal-water  channels,  being  an  improvement 
over  wooden  spar  buoys,  which  are  less  conspicuous  and  more 
expensive  to  maintain.  The  stabiUty  of  the  type  L  gas  and  bell 
buoy  moored  in  the  exposed  waters  of  Alaska  was  improved. 

On  account  of  immunity  from  submarine  boring  insects  the 
use  of  palmetto  piles  has  been  extended  in  southern  waters. 

An  improved  device  for  fastening  moorings  to  buoys  in  the 
upper  Mississippi  River  was  tested  and  proved  satisfactory. 

Investigation  of  the  use  of  radio  for  fog-signal  purposes  was 
interrupted  by  war  activities,  but  is  now  resumed. 

Personnel. 

On  June  30,  19 19,  there  were  5,964  persons  employed  in  the 
Lighthouse  Service,  including  125  technical,  156  clerical,  and 
5,683  employees  connected  with  light  stations,  vessels,  and  depots. 
This  Service  is  charged  with  the  maintenance  of  aids  to  naviga- 
tion along  47,300  statute  miles  of  coast  line  and  river  channel. 

The  retirement  system  for  the  field  service  of  the  Lighthouse 
Service  was  put  in  effect  upon  the  appropriation  by  Congress 
of  the  necessary  funds  by  act  approved  November  4,  1918.  By 
the  same  act  the  retirement  law  was  amended  to  the  extent  that 
the  provisions  of  the  law  do  not  apply  to  persons  in  the  field 
service  whose  duties  do  not  require  substantially  all  their  time. 
The  eflfect  of  the  retirement  system  has  been  very  advantageous, 
both  to  the  Service  and  the  personnel,  and  at  a  moderate  expense. 

Saving  of  Life  and  Property. 

Diuing  the  fiscal  year  services  in  saving  life  and  property  were 
rendered  and  acts  of  heroism  performed  by  employees  of  the 
Lighthouse  Service  on  iii  occasions.  Many  of  these  acts  were 
considered  especially  meritorious,  and  the  employees  were  indi- 
vidually commended  by  me. 

Administration. 

The  system  of  cost  keeping  for  the  Service  was  modified,  reduc- 
ing the  amount  of  detail  work  required  in  district  offices  without 
sacrificing  the  essential  data  furnished.  This  modification  was 
necessar\'  in  order  that  other  important  work  might  be  kept  up. 

The  Department  approved  regulations  for  the  distribution  of 
lighthouse  publications  on  a  sales  basis,  pursuant  to  act  of  Con- 
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gress  of  June  20,  1918.  This  was  put  in  eflfect  January  i,  1919. 
Sales  agencies  have  been  established  at  the  principal  ports. 
Returns  of  sales  are  made  to  the  Superintendent  of  Documents, 
Washington,  D.  C,  who  supplies  the  necessary  copies  of  the 
publication. 

The  appropriations  for  the  maintenance  of  the  Lighthouse 
Service  for  the  fiscal  year  1920  are  $6,625,000,  being  $474,570 
in  excess  of  those  for  the  preceding  fiscal  year,  and  include  $45,000 
for  retired  pay.  In  addition,  there  are  special  appropriations 
aggregating  $794,400,  including  $440,000  contained  in  the  defi- 
ciency act  of  November  4,  191 8. 

The  appropriations  for  the  maintenance  of  the  Lighthouse 
Service  for  the  fiscal  year  1920  were  $1,054,600  less  than  the 
estimates  submitted,  and  additional  funds  will  be  necessary  for 
even  the  minimum  maintenance  of  the  Service  during  this  fiscal 
year. 

During  the  last  fiscal  year  $774,000  was  transferred  from  Navy 
Department  appropriations  to  make  good  deficiencies  in  the 
maintenance  of  the  Lighthouse  Service,  but  as  the  vessels  and 
stations  were  transferred  back  on  July  i,  191 9,  funds  will  not 
be  available  from  the  similar  provisions  in  the  naval  appropriation 
act  this  year. 

Systematic  inspections  have  been  continued  in  the  various 
lighthouse  districts  of  the  technical  work,  business  methods,  and 
property  accounts. 

Special  Legislation  Needed. 

The  act  of  August  29,  1916,  authorizing  the  President  to  trans- 
fer to  the  Navy  or  War  Department  portions  of  the  Lighthouse 
Service  when  there  is  a  national  emergency,  should  be  amended 
so  as  to  definitely  define  the  status  of  the  personnel  transferred. 
All  persons  so  transferred  who  serve  on  vessels  or  at  stations  where 
they  are  exposed  to  the  risks  of  war,  should  have  a  suitable  mili- 
tary status,  and  be  entitled  to  all  relief  provided  by  legislation  for 
those  in  the  military  services.  Although  the  personnel  trans- 
ferred during  this  year  were,  under  ruKngs  of  the  Treasury  Depart- 
ment, given  the  benefits  of  the  war-risk  insurance,  there  was  con- 
siderable conflict  in  decisions  as  to  their  standing  under  the  act 
of  August  29,  19 1 6.  All  of  the  personnel  were  in  an  indefinite  and 
anomalous  position  in  their  relations  with  the  military  and  naval 
personnel.  Specific  recommendation  is  deferred  until  conditions 
become  more  settled.  In  any  futm-e  transfer  of  vessels  there 
should,  if  practicable,  be  more  definite  understanding  as  to  the 
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extent  to  which  tenders  are  to  be  diverted  from  their  lighthouse 
duty.  The  upkeep  of  the  system  of  aids  to  navigation  requires 
every  effort  of  the  present  equipment  of  tenders,  and  their  efficient 
maintenance  is  even  more  important  in  time  of  war  than  in 
normal  times. 

I/egislation  is  recommended  to  cover  adjustment  of  claims  by 
lighthouse  employees  for  loss  or  damage  to  personal  property, 
such  as  clothing,  furniture,  etc.,  caused  by.  storm,  tidal  waves, 
collisions,  or  fire  at  light  stations,  depots,  and  on  vessels.  Such 
provision  should  be  made  in  justice  to  these  employees  engaged 
on  hazardous  duty.  By  act  of  June  17,  19 10,  it  was  provided  that 
claims  against  the  Government  for  damages  not  exceeding  $500 
arising  out  of  collisions  for  which  lighthouse  vessels  are  respon- 
sible be  determined  and  settled  by  the  Commissioner  of  Light- 
houses. This  provision  has  enabled  the  Government  to  adjust 
claims  promptly  and  has  relieved  Congress  of  the  annoyance  of 
many  petty  claims;  and  similar  legislation  covering  losses  of  per- 
sonal property  by  lighthouse  employees  would  be  advantageous  to 
the  Govermnent  and  result  in  more  equal  justice  to  employees. 

Legislation  is  also  recommended  providing  for  medical  relief 
for  lighthouse  keepers  without  charge  at  other  than  hospitals  and 
stations  of  the  Public  Health  Service.  The  hospitals  and  stations 
of  the  Public  Health  Service,  at  which  free  treatment  is  now  pro- 
vided for  lighthouse  keepers,  are  obviously  inaccessible  for  a 
large  number  of  keepers. 

Legislation  is  recommended  authorizing  the  establishment  and 
maintenance  of  post-lantern  lights  and  other  aids  to  navigation  on 
the  Yukon  River  and  its  tributaries,  Alaska.  The  waters  of  the 
Yukon  delta  are  already  being  marked,  but  congressional  authority 
is  required  for  the  Lighthouse  Service  to  extend  its  jiuisdiction 
to  the  nontidal  waters  of  these  rivers.  Navigation  of  the  Yukon 
River  is  increasing,  and  as  it  is  navigable  for  a  long  distance  many 
lights  and  day  marks  are  required. 

An  appropriation  of  $50,000  is  strongly  recommended  for  estab- 
lishing and  improving  aids  to  navigation  in  the  Virgin  Islands  of 
the  United  States,  West  Indies,  and  adjacent  waters.  This  work 
was  authorized  by  Congress  by  the  act  approved  June  20,  1918 
(40  Stat.,  608),  but  no  appropriation  has  been  made.  The  Naval 
Governor  of  the  Virgin  Islands  in  a  letter  dated  July  15,  1919, 
strongly  urged  that  this  matter  be  given  the  serious  consideration 
it  deserves  in  order  to  facilitate  and  safeguard  the  very  large 
amount  of  shipping  in  these  islands. 
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The  act  of  June  20,  191 8,  providing  for  voluntary  retirement 
at  the  age  of  65  after  30  years'  service,  and  compulsory  retire- 
ment at  the  age  of  70,  for  certain  classes  of  employees  of  the 
Lighthouse  Service  has  proved  beneficial  both  to  the  men  eligible 
to  retirement  and  to  the  Service  in  replacing  such  men  with 
younger  and  more  capable  employees.  Still  greater  efficiency, 
however,  will  result  and  hardship  to  deserving  employees  will  be 
avoided  if  the  same  benefits  are  extended  to  persons  who  become 
disabled  from  efficiently  performing  their  duties  by  reason  of 
disability  incident  to  their  work,  such  disability  being  distinct 
from  that  caused  by  injury  received  in  the  line  of  duty,  for  which 
compensation  is  now  provided  by  law.  Legislation  to  this  end 
is  recommended. 

Appropriations  for  Special  Works. 

The  sundry  civil  act  approved  July  19,  1919,  made  the  follow- 
ing appropriations  for  special  works  in  the  Lighthouse  Service: 

Restoring  and  improving  Execution  Rocks  Light  Station,  N.  Y $10, 000 

Rebuilding  Point  Jiguero  Light  Station,  P.  R 24, 000 

Improving  the  light  and  fog  signal  at  Manitowoc  Breakwater  Light  Station, 

Wis 9, 000 

Completing  the  removal  and  rebtdlding  of  Chicago  Harbor  Light  Station,  111., 

and  establishing  lights  on  the  new  breakwater  in  Chicago  Harbor 6, 400 

Constructing  light  keepers'  dwellings  and  appurtenant  structures,  including 

sites  therefor,  within  the  limit  of  cost  fixed  by  the  act  approved  February 

26,  1907 50,000 

Extending  and  enlarging  the  machine  shop  at  the  lighthouse  depot,  Tomp- 

kinsville,  Staten  Island,  N.  Y 30, 000 

Providing  riprap  to  reinforce  fotmdations  of  light  stations  and  constructing 

or  improving  boat  landings  in  the  third  lighthouse  district •. . . .  150, 000 

Establishing  new  aids  to  navigation  and  improving  existing  aids  in  Alaska. .     75, 000 

Meastu-es  were  taken  to  inaugurate  work  on  ail  these  projects 
and  to  push  them  to  completion  as  promptly  as  possible. 

The  deficiency  appropriation  act  now  pending  contains  the  fol- 
lowing items  for  the  Lighthouse  Service : 

Constructing  or  purchasing  and  equipping  tenders  and  light  vessels  to  re- 
place those  worn  out  in  service $760, 000 

IMamond  Shoal  Light  Vessel,  N.  C 450, 000 

Completing  the  light  and  fog-signal  station  at  Conneaut,  Ohio 19, 600 

The  item  of  $760,000  is  of  special  importance,  marking  the 
beginning,  and  only  the  beginning,  of  the  process  of  replacement 
of  the  many  old  and  worn-out  vessels  in  the  Service,  referred  to 
in  Appendix  A  of  this  report.  The  item  of  $450,000  for  Diamond 
Shoal  is  for  the  replacement  of  the  light  vessel  sunk  by  a  German 
submarine  on  August  6,  191 8. 
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COAST  AND  GEODETIC  SURVEY. 

(Col.  E.  Lestbr  Jonbs,  Superintendent.) 

Important  Publications. 

Two  publications  of  special  impdrtance  were  issued  during  the 
fiscal  year  191 8. 

One  of  these  is  the  series  of  publications  on  the  Lambert  Con- 
formal  Conic  Projection.  The  principle  of  the  Lambert  projec- 
tion is  in  a  measure  graphically  illustrated  in  the  figure  opposite. 

Ma  ly  methods  of  projection  have  been  designed  to  solve  the 
difiicult  [^roblem  of  representing  a  spherical  surface  on  a  plane. 
As  different  projections  have  unquestionably  merits  as  well  as 
equally  serious  defects,  any  region  to  be  mapped  should  be  made 
the  subject  of  special  study  and  that  system  of  projection  adopted 
which  will  give  the  best  results  for  the  area  and  piuposes  under 
consideration. 

The  Mercator  projection,  almost  universally  used  for  nautical 
charts,  is  responsible  for  many  false  impressions  of  the  relative 
size  of  countries  diflfering  in  latitude.  The  polyconic  projection 
widely  used  and  well  adapted  for  most  topographic  and  hydro- 
graphic  surveys,  when  used  for  the  whole  of  the  United  States  in 
one  map,  has  the  serious  defect  of  unduly  exaggerating  the  areas 
on  its  eastern  and  western  limits.  Along  the  Pacific  coast  and  in 
Maine  the  error  in  scale  is  as  much  as  6J4  per  cent,  while  at  New 
York  it  reaches  4J4  P^  cent. 

The  value  of  the  new  outline  map  on  the  new  Lambert  projection 
can  best  be  realized  when  it  is  stated  that  throughout  the  larger 
and  most  important  parts  of  the  United  States — that  is,  between 
latitudes  30^^  and  49° — the  maximum  scale  error  is  only  one-half 
of  I  per  cent.  This  scale  error  of  one-half  of  i  per  cent  is  fre- 
quently less  than  the  distortion  due  to  the  method  of  printing 
and  to  changes  from  the  humidity  of  the  air.  Only  in  southern- 
most Florida  and  Texas  does  this  projection  attain  its  maximum 
error  of  2>^  per  cent. 

The  Lambert  projection  is  well  adapted  to  large  areas  of  pre- 
dominating   east-and-west    dimensions,    as    the    United    States, 
where  the  distances  across  from  east  to  west  is  one  and  f oiur-fif ths 
times  that  of  the  distance  north  and  south. 
170 
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The  strength  of  the  polyconic  projection,  on  the  other  hand,  is 
along  its  central  meridian.  The  merits  and  defects  of  the  two  sys- 
tems of  projection  may  be  stated  in  a  general  way  as  being  at 
right  angles  with  each  other. 

Special  features  of  the  Lambert  projection  that  are  not  found  in 
the  polyconic  may  be  stated  briefly,  as  follows: 


UMITS  OF  PROJECTION 


LAMBERT'S  CONFORMAL  CONIC  PROJECTION 
diagram  illustrating  the  intersection  of  a  cone  and  Sphere 
along  the  two  standard  parallels. 

I.  The  Lambert  projection  is  conformal;  that  is,  all  angles 
between  intersecting  lines  or  curves  are  preserved,  and  for  any 
given  point  (or  restricted  locality)  the  ratio  of  the  length  of  a 
linear  element  on  the  earth's  surface  to  the  length  on  the  corre- 
sponding map  element  is  constant  for  all  azimuths  or  directions 
in  which  the  element  may  be  taken. 
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2.  The  meridians  are  straight  lines  and  the  parallels  are  con- 
centric circles. 

3.  It  has  two  axes  of  strength  instead  of  one,  the  standard 
parallels  of  the  map  of  the  United  States  being  latitudes  33^ 
and  45°,  and  upon  these  parallels  the  scale  is  absolutely  true. 
The  scale  for  any  other  part  of  the  map,  or  any  parallel,  can 
be  obtained  from  tables  contained  in  one  of  the  series  of  these 
publications.  By  means  of  these  tables,  the  very  small  scale 
errors  in  this  projection  can  be  entirely  eliminated. 

The  other  publication  is  the  Report  on  the  Connection  of  the 
Arcs  of  Primary  Triangulation  Along  the  Ninety-Eighth  Meridian 
in  the  United  States  and  in  Mexico  and  on  Triangulation  in 
Southern  Texas. 

An  event  of  the  greatest  importance  in  the  history  of  geodesy 
was  consummated  in  the  spring  of  191 6,  when  ob»servations  were 
made  at  stations  on  the  northern  and  southern  banks  of  the  Rio 
Grande,  which  connected  the  arcs  of  primary  triangulation  which 
had  been  established  in  the  United  States  and  in  Mexico  along 
the  ninety-eighth  meridian.  The  connection  is  interesting  to  the 
geodesist,  because  it  makes  available  a  very  long  meridional  arc 
of  connected  and  completed  triangulation. 

This  connection  will  make  available  data  from  which  to  com- 
pute with  greater  accuracy  than  heretofore  the  dimensions  of  the 
earth.  This  will  in  itself  make  the  work  a  notable  contribution 
to  science.  But  of  even  greater  moment  is  the  fact  that  the  con- 
nection of  the  triangulation  of  the  United  States  and  Mexico  will 
enable  the  latter  cotmtry  to  extend  to  new  areas  from  the  ninety- 
eighth  meridian  arc  geodetic  control  for  surveys  and  maps  in  the 
form  of  triangulation  which  can  be  made  on  the  North  American 
datum. 

This  datum  had  been  called  the  United  States  standard  datum 
previous  to  the  year  191 3,  when  it  was  also  adopted  by  Mexico 
and  Canada  for  their  geodetic  coordinates.  Its  designation  was 
changed  to  the  North  American  datum  when  it  had  thus  attained 
an  international  character. 

Field  Work. 

This  coimtry  was  at  war  with  Germany  during  the  period  this 
report  covers,  and  the  naval  needs  of  the  cotmtry  required  all 
available  vessels.  It  was,  therefore,  very  late  in  the  fiscal  year 
1919  before  any  vessels  could  be  released  for  civil  duties.  The 
five  vessels  of  the  Coast  and  Geodetic  Survey  that  had  been  trans- 
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ferred  to  the  Navy  Department  to  meet  its  needs  were  retrans- 
f erred  to  the  Coast  and  Geodetic  Survey  April  i ,  191 9,  by  Executive 
order.  These  vessels  are  the  Surveyor,  the  Bache,  the  Isis,  the 
Explorer,  and  the  Patterson  (temporarily  renamed  the  Forward). 
Under  authority  of  the  act  of  Congress,  section  8557,  Compiled 
Statutes  (R.  S.  4686),  the  President  is  authorized  to  transfer  such 
vessels,  boats,  and  auxiliary  ships  or  any  of  them  which  are  not 
necessary  to  the  needs  of  the  Navy  to  any  other  executive  depart- 
ment of  the  Government  that  has  need  for  such  vessels.  Acting 
imder  this  authority,  the  following  vessels  of  the  Navy  Department 
were  transferred  to  the  service  and  jiuisdiction  of  the  Coast  and 
Geodetic Siuvey:  Natoma,  April  g,  1919;  Wenonah,  April  12, 1919; 
Onward,  April  19,  1919;  Ranger,  April  28,  1919;  Arcturus,  May 

5»  1919. 

The  following  table  gives  a  condensed  statement  of  the  vessels 
at  the  disposal  of  the  Coast  and  Geodetic  Survey  within  the  fiscal 
3rear: 


Name  of  vessel. 

Transferred 
to  Coast  and 
Geodetic  Sur- 
vey by  Navy. 

Loaned  to 
Coast  and 
Geodetic  Sur- 
vey by  Phil- 
ippme  Gov- 
ernment. 

Owned  by 
Coast  and 
Geodetic  Sur- 
vey at  besin- 
ningol  fiscal 
year. 

Sold  during 

the  fiscal 

year. 

I 

Bacfae 

X 
X 

X 

Cosmos 

fixplorer  .                 

Pathomer 

X 

Hipdrogrepher r .. . 

X 

X 
X 

IsiB 





Matchless 

X 

NAtona    . .              

X 
X 

Onward * 

Pathfinder 

X 

Ti^ntpff                                   

X 

Patterson                  

X 

Rombloo.              

X 

X 

Wenooah                  . 

X 

Total 

5 

» 

X 

Transferred  from  Navy 5 

Loaned  by  Philippine  Government 2 

Owned  by  Coast  and  Geodetic  Survey 9 

Total 16 

Sold  during  the  year i 

Total  vessels  at  disposal  of  the  Siuvey  at  end  of  fiscal  year 15 
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Gross  tonnage. 

Explorer 335 

Wenonah 240 

Ranger 2 19 

Onward 157 

Matchless 118 

Hydrographer 116 

Natx>ma 112 


The  following  statement  is  instructive  as  to  the  size  of  the  vessels 
now  operated  by  the  bureau : 

Gross  tonnage. 

Surveyor i,  000 

Pathfinder 690 

Patterson 500 

Arcturus 456 

Fathomer 431 

Romblon 41 1 

Isis 377 

Bache 370 

Summarized,  the  hydrographic  accomplishments  during  the 
fiscal  year  are  as  follows: 

Square 
statute  miles. 

Ship  hydrography 784.  2 

Launch  hydrography 89.  i 

Wire-drag  surveys 510.  6 

Revision  surveys 82.  o 

Last  year  Congress  authorized  a  nominal  extra  compensation 
to  employees  of  the  Bureau  of  Lighthouses  stationed  on  lightships 
when  they  are  engaged  in  making  current  observations  for  the 
Coast  and  Geodetic  Survey.  Under  this  arrangement  observa- 
tions were  begun  as  soon  as  instruments  could  be  proctu-ed  and 
installed  on  the  various  lightships.  Within  the  year  such  observa- 
tions were  made  on  23  different  lightships  stationed  on  both  the 
Atlantic  and  Pacific  coasts. 

Short  series  of  current  observations  were  made  at  57  different 
stations  on  both  the  Atlantic  and  Pacific  coasts. 
•  Tidal  observations  were  made  throughout  the  year  at  1 2  perma- 
nent tidal  stations,  9  on  the  Atlantic  and  Gulf  coasts,  and  2  on  the 
Pacific  coast.  Besides  the  tidal  observations  at  the  permanent 
stations,  important  observations  were  made  at  44  different  stations 
on  both  coasts  of  continental  United  States,  and  on  the  coasts  of 
Alaska  and  the  Philippine  Islands.  In  connection  with  the  hydro- 
graphic  work,  96.7  square  miles  of  topography  were  executed. 

Primary  triangulation  was  executed  from  the  ninety-eighth  merid- 
ian, in  the  vicinity  of  Waco,  Tex.,  to  Robeline,  La.  The  length  of 
this  scheme  is  255  miles,  and  an  area  of  3,570  square  miles  was 
covered.  Secondary  triangulation  was  nm  from  Sanford,  N.  C, 
to  the  vicinity  of  Madison,  N.  C.  The  length  of  the  scheme  is  120 
miles,  and  the  area  covered  is  1,700  square  miles.  Secondary  tri- 
angulation was  also  run  from  Turkey  Point  Light  to  Sandy  Point 
Light,  Chesapeake  Bay.  The  length  of  this  scheme  is  37  miles, 
and  the  area  covered  is  210  square  miles. 
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Tertiary  triangulation  was  executed  as  follows:  Morro  Bay, 
Calif.:  Length  of  scheme,  5  miles;  area  covered,  8  square  miles. 
Key  Biscayne  in  the  vicinity  of  Miami,  Fla. :  Length  of  scheme, 
15  miles;  area  covered,  42  square  miles.  Vicinity  of  Charleston 
S.  C:  Length  of  scheme,  14  miles;  area  covered,  27  square  miles 

A  primary  traverse  was  run  from  Vaughan,  N.  C,  to  Blaney, 
S.  C.  The  length  of  the  line  is  235  miles.  Another  primary  trav- 
erse was  nm  from  Wilmington  to  Sanford,  N.  C.  The  length  of 
this  line  is  125  miles. 

One  arc  of  reconnoissance  extends  from  the  vicinity  of  Waco, 
Tex.,  eastward  to  Robeline,  La.  The  length  of  this  reconnoissance 
is  255  miles.  Another  reconnoissance,  50  miles  in  length,  was  run 
in  the  vicinity  of  Prescott,  Ariz.  A  line  of  reconnoissance,  also  50 
miles  in  length,  was  run  in  the  vicinity  of  Richfield,  Utah. 

There  were  1,190  miles  of  precise  leveling  run  during  the  fiscal 
year  191 9.  Magnetic  pbservations  were  made  dming  the  year  at 
77  stations  in  1 1  States,  of  which  34  were  new  primary  stations, 
17  auxiliary  stations,  22  repeat  stations  for  the  determination  of 
secular  change,  and  4  new  stations  in  old  localities.  The  regular 
observatories  of  the  biu-eau  at  Cheltenham,  Md. ;  Vieques,  P.  R. ; 
Tucson,  Ariz.;  Sitka,  Alaska;  and  near  Honolulu,  Hawaii,  were 
in  operation  throughout  the  year. 

Needs  of  the  Survey  to  Better  Accomplish  its  Field  Work. 

The  end  of  the  fiscal  year  finds  the  Survey  with  a  fleet  of  15 
vessels,  a  truly  considerable  number  when  compared  with  those 
available  in  previous  years  and  probably  more  than  has  ever  been 
at  the  disposal  of  the  btureau  at  any  one  time  in  its  history.  This 
comparatively  large  number  of  vessels  is  due  to  the  fact  that  five 
vessels  have  been  transferred  to  the  bureau  from  the  Navy 
Department  under  authority  of  the  Executive  order  of  May  24, 
1 919.  These  five  were  part  of  a  number  of  vessels  that  the  Navy 
Department  had  acquired  to  meet  the  temporary  naval  need  for 
patrol  boats,  etc.,  dining  the  war.  Even  with  these  additions 
from  the  Navy  Department,  however,  the  condition  of  the  Sur- 
v^ey's  fleet  is  unsatisfactory.  While  there  are  numbers,  there  are 
inefficient  units.  When  it  was  learned  that  the  Navy  had  vessels 
that  could  be  transferred,  a  board  of  Coast  Survey  officers  was 
appointed  to  consult  with  the  proper  officials  of  the  Navy  Depart  • 
ment  to  learn  what  vessels  were  available  for  transfer  that  were 
suited  to  the  needs  of  the  Survey.  After  a  thorough  examination 
of  all  the  vessels  that  the  Navy  Department  had  available  for 
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transfer,  the  board  recommended  that  the  five  vessels  above 
named  be  taken  over.  These  vessels  were  accepted  not  because 
they  are  wholly  suited  for  our  work,  but  because  they  are  the  best 
means  to  an  end  at  the  present  time.  I  feel  that  we  have  a  great 
responsibility  in  meeting  the  marine  needs  of  this  country  in  find- 
ing and  charting  the  dangers  to  navigation.  The  need  is  so 
pressing  that  we  are  confident  that  we  are  justified  in  doing  what 
can  be  done  with  these  vessels  turned  over  by  the  Navy  Depart- 
ment, though  at  an  overhead  cost  considerably  more  than  if  vessels 
designed  for  the  use  of  the  Survey  could  be  had. 

The  vessels  we  have  thus  acquired,  after  a  careful  investigation 
of  those  available,  can  not  be  efficiently  operated  as  sin^eying 
vessels.  Ship  hydrography  can  not  be  economically  carried  on 
with  a  vessel  that  is  too  large,  because  too  large  a  complement  of 
officers  and  men  is  required,  nor  can  the  work  be  done  with  safety 
with  a  vessel  that  is  too  small,  because  she  can  not  live  through 
the  severe  weather  that  will  be  met.  Fiuthermore,  the  character 
of  the  area  to  be  surveyed  seldom  permits  clean-cut  classification, 
so  that  it  can  be  determined  before  hand  that  this  portion  of  it  will 
be  done  by  vessel  and  that  by  launches.  Greater  and  more  econ- 
omical progress  is  made  if  the  vessel  is  equipped  to  carry  launches 
on  her  deck,  and  when  the  field  of  operation  is  reached  the  laimch 
hydrography  (in  waters  too  shallow  for  the  vessel  to  operate)  is 
done  in  conjunction  with  the  ship  hydrography.  Thus  the  entire 
area  is  covered  by  the  same  party  during  the  same  season. 

There  are  two  classes  of  ship  hydrography:  Offshore,  such  as 
that  off  the  coasts  of  California,  Oregon,  and  Washington,  out  to 
the  1,000-fathom  .curve.  The  other  class  is  known  as  combined 
hydrography,  such  as  that  along  the  coast  of  Alaska,  where  there 
are  many  areas  of  which  the  deeper  water  hydrography  must  be 
done  by  a  vessel  and  the  waters  inshore  by  laimches. 

The  particular  reasons  why  the  yachts  that  we  have  obtained 
from  the  Navy  Department  are  not  suitable  for  either  of  these 
classes  of  hydrography  are  these:  The  offshore  hydrography  that 
must  be  done  by  ships  along  the  coast  of  Washington,  Oregon,  and 
California  out  to  the  1,000-fathom  curve  extends  a  general  average 
distance  of  30  miles  from  shore.  Along  these  coasts  the  Harbors 
of  refuge  are  few  and  far  between.  Furthermore,  the  storms 
encoimtered  within  the  area  that  must  be  surveyed  are  generally 
very  severe.  To  buffet  the  storms  that  will  siu-ely  be  encoimtered 
a  stanch  sea-going  vessel  is  required.    The  yachts  now  in  our  pos- 
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session  have  neither  the  strength  required  of  hull  nor  machinery 
to  stand  the  strain  to  which  they  would  be  subjected  in  these 
storms.  Furthermore,  if  they  were  stanch  enough  for  this  out- 
side work,  they  have  not  the  fuel  capacity  to  make  it  economical 
to  operate  them  there.  Too  much  time  would  have  to  be  expended 
in  nmning  to  the  widely  separated  ports  to  obtain  fuel  supplies. 
This  class  of  hydrography  is  done  by  running  lines  of  soundings 
at  right  angles  to  the  shore  to  and  from  the  shore  out  to  the  i  ,000- 
fathom  ciu^e.  If  a  vessel  only  has  fuel  capacity  to  enable  her  to 
make  but  a  few  trips  from  Jthe  shore  out  to  the  i  ,000-fathom  curve 
and  back  to  shore  and  then  she  must  abandon  her  work  and  steam 
some  hundreds  of  miles  to  a  port  to  obtain  a  fresh  supply  of  fuel, 
it  is  readily  seen  that  there  is  an  enorpious  loss  of  time,  and  conse- 
quently a  great  overhead  cost  to  carry  on  this  class  of  surveys 
with  such  a  vessel.  Vessels  properly  designed  for  this  work  are 
oil-biu-ning  and  have  a  cruising  radius  of  several  thousand  miles. 

The  other  class,  known  as  combined  hydrography,  covers  areas 
where  for  the  sake  of  economy  the  ship  hydrography  and  the 
launch  hydrography  should  be  executed  at  the  same  time.  The 
vessels  that  came  to  us  from  the  Navy  Department  were  yachts. 
They  were  built  for  speed  and  along  narrow  lines.  They  neither 
have  the  deck  room  for  the  storage  of  latmches  or  for  installation 
of  hoisting  apparatus  for  hoisting  them  aboard  the  vessel,  nor 
the  stabiUty  to  carry  the  apparatus. 

It  seems  to  be  the  impression  that  there  is  no  justification 
in  oiu:  asking  for  appropriations  for  new  vessels  especially  de- 
signed for  the  work  of  this  biureau  so  long  as  there  would  be  siu:- 
plus  vessels  after  the  war;  but  such  views  are  erroneous.  A  great 
pubUc  need  wotdd  be  more  quickly  met,  and  in  the  long  run  dol- 
lars that  come  from  the  Public  Treasury  would  be  saved  if  proper 
surveying  vessels  were  provided  for  this  bureau.  It  costs  prac- 
tically as  much  in  personnel,  food,  fuel,  and  suppUes  to  operate 
an  inefficient  vessel  as  it  does  to  operate  an  efficient  one.  As 
it  is,  we  will  make  what  progress  we  can  at  a  very  considerable 
loss  of  efficiency  in  picking  here  and  there  sheltered  waters  where 
these  vessels  can  be  used,  and  equip  the  larger  ones  with  as  many 
latmches  as  they  will  carry,  probably  not  more  than  two,  so  that 
the  vessel  hydrography  will  progress  more  rapidly  than  the  launch 
hydrography  and  delays  will  be  enforced  in  regions  where  com- 
bined vessel  and  laimch  hydrography  are  necessary.  There  is 
as  much  necessity  for  vessels  of  special  design  for  making  surveys 
156130— COM  1919 12 
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as  there  is  for  use  as  tugs,  ferries,  lightships,  and  for  freight  or 
passenger  vessels. 

In  16  years,  or  from  1903  to  191 9,  but  one  effective  appropri- 
ation was  made  for  vessels  for  the  Coast  and  Geodetic  Siuvey, 
and  that  was  for  the  fiscal  year  ended  Jime  30,  191 6,  when  the 
sum  of  $289,000  was  authorized  for  two  new  vessels,  including 
their  equipment.  Through  this  appropriation  we  procured  two 
vessels,  one  especially  designed  and  built  for  a  surveying  vessel, 
and  the  other  was  purchased.  For  the  fiscal  year  ended  June 
30,  1919,  an  appropriation  was  made  in  the  following  words: 
*  For  one  new  vessel,  including  equipment,  to  cost  not  exceeding 
$354,000,  $50,000." 

The  question  was  submitted  to  the  Comptroller  of  the  Treasiuy 
whether  there  was  authority  to  enter  into  a  contract  for  the  con- 
struction of  a  vessel  to  cost  not  exceeding  the  limit  mentioned. 
The  Comptroller  held  that  the  legislation  did  not  in  specific  terms 
declare  that  a  contract  could  be  executed  in  excess  of  the  amoimt 
appropriated,  and  therefore  such  a  contract  would  be  in  violation 
of  the  act  of  Jime  30,  ^906. 

We  have  never  had  the  vessels  and  personnel  to  bring  the  sur- 
veys of  oiur  waters  up  to  a  proper  standard.  The  charts  of  Alaskan 
waters  are  incomplete,  and  the  information  shown  on  many  of 
them  is  from  exploration  surveys  by  the  Russians  before  Alaska  was 
acquired  by  the  United  States  and  with  a  lack  of  exactness  that 
would  not  be  tolerated  at  the  present  time.  The  charts  of  the 
waters  of  the  three  Pacific  Coast  States  do  not  contain  suflScient 
information  for  offshore  navigation  and  many  of  the  charts  of 
the  Atlantic  coast  and  Gtdf  coast  of  the  United  States  are 
lacking  in  the  same  respect.  And  this  should  be  borne  in 
mind,  that  heretofore  the  vessels  that  plied  oiu:  waters  have 
been  largely  of  foreign  registration,  and,  therefore,  losses  on 
accoimt  of  inadequate  surveys  have  been  borne  to  a  considerable 
extent  by  other  coimtries  than  ours,  but  that  the  war  has  brought 
about  a  great  stimulation  of  shipbuilding  in  this  coimtry  so  that 
oiu*  vessels  have  increased  from  26,397  with  a  gross  tonnage  of 
8,871,037  on  June  30,  191 7,  to  27,513  with  a  gross  tonnage  of 
12,907,300  at  the  end  of  the  fiscal  year  1919.  What  is  more  sig- 
nificant still  is  that  the  increase  of  our  merchant  fleet  has  been 
not  in  small  coasting  craft,  but  ships  of  a  size  and  type  adapted 
to  ocean  service.  While  on  July  30,  191 4,  just  before  the  out- 
break of  the  great  war,  our  seagoing  merchant  ships  of  i  ,000  gross 
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tons  or  over  numbered  only  755,  of  2,128,731  gross  tons,  taese 
vessels  of  more  than  1,000  gross  tons  nimiber  on  June  30,  19 19, 
no  fewer  than  2,058,  of  7,300,022  gross  tons,  or  a  net  gam  of  more 
than  5,000,000  tons  in  vessels  capable  of  ocean  navigation. 

In  the  simdry  civil  bill  for  the  fiscal  year  ended  June  30,  191 9, 
the  sum  of  $62,500  was  appropriated  for  wire-drag  launches,  in- 
cluding their  equipment  for  the  Coast  and  Geodetic  Survey.  Out 
of  this  appropriation  foiu:  60-foot  laimches  have  been  built  and 
equipped  and  three  30-foot  tenders.  One  30-foot  tender  was 
purchased. 

While  these  launches  have  been  in  commission  but  a  very  short 
time,  they  have  already  demonstrated  their  efficiency  in  carrying 
on  oiu:  wire-drag  surveys.  They  are  trim  vessels,  with  suflBcient 
strength  to  propel  the  wire  drags  and  yet  economical  of  fuel  con- 
sumption. They  are  especially  designed  for  this  class  of  work, 
and  therefore  have  the  proper  amoimt  of  space,  and  in  right  place, 
for  storing  all  the  necessary  equipment  and  implements  for  making 
wire-drag  surveys.  They  are  far  superior  to  the  weaker,  lumber- 
ing fishing  vessels  that  have  been  hired  heretofore  for  pulling  the 
wire  drag  and  which  we  have  been  forced  to  alter  in  order  to 
install  the  wire-drag  equipment,  reels,  engines,  etc.  With  this 
demonstrated  efficiency  and  economy  that  has  resulted  from  the 
use  of  these  vessels  especially  designed  for  this  work,  there  is  the 
stronger  reason  that  such  vessels  should  be  utilized  for  carrying 
on  all  our  wire-drag  siuveys.  The  wire-drag  vessels  that  have 
been  built  for  us  out  of  the  appropriation  for  191 9  are  sufficient  to 
operate  two  wire-drag  parties.  There  are  foiu*  regions  where  the 
wire-drag  siuvey  only  is  capable  of  finding  the  hidden,  imder- 
water  dangers  to  navigation.  These  are  all  along  the  coast  of 
New  England,  and  Long  Island  Soimd  down  to  the  entrance  to  New 
York  Harbor.  In  this  region  are  found  the  glacial  deposits  of 
bowlders  left  beneath  the  waters  bordering  the  coast.  The  second 
general  region  is  the  coast  of  Florida  from  Palm  Beach  southward 
around  the  southern  shores  and  up  to  the  neighborhood  of  Cedar 
Keys.  In  these  waters  the  coral  reefs  are  dangers  to  navigation. 
Some  of  these  reefs  are  in  the  form  of  small  islands,  known  locally 
as  keys,  while  others  are  entirely  submerged  and  are  grave  menaces 
to  navigation.  While  coral  reefs  are  characteristic  of  all  these 
waters,  the  regions  where  wire-drag  examinations  are  most 
urgently  needed  are  in  the  vicinity  of  Key  West  and  to  the  west- 
ward from  there  and  then  northward  through  the  channels  that 
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commercial  vessels  take  in  and  out  of  the  Gulf  from  Mobile,  New 
Orleans,  etc.  The  third  region  where  wire-drag  surveys  are  re- 
quired is  in  the  coral-infested  waters  of  Porto  Rico  and  the  Virgin 
Islands.  The  fourth  general  region  where  wire-drag  surveys  are 
required  is  along  the  coast  and  through  the  passages  of  south- 
eastern Alaska.  The  danger  to  be  foimd  here  is  the  pinnacle  rock, 
which  is  found  in  the  form  of  a  narrow  needle-like  rock  that  ex- 
tends from  a  very  great  depth  to  very  near  the  surface  of  the 
ocean.  Ordinary  soimdings  with  the  lead  and  line  are  of  little 
avail  in  finding  these  pinnacle  rocks  and,  indeed,  are  often  quite 
deceptive  in  that  such  soundings  show  a  very  considerable  depth 
and  give  assmrance  of  safety,  while  danger  may  be  at  hand. 
Instances  are  known  where  the  pinnacle  rocks  come  to  within  a 
very  short  distance  of  the  surface  of  the  water,  while  soundings 
showed  depths  of  hundreds  of  feet  in  their  immediate  neighbor- 
hood. There  is  one  other  small  area  where  the  wire  drag  should 
be  used.  This  is  at  the  Atlantic  entrance  to  the  Panama  Canal. 
The  total  area  in  square  statute  miles  of  these  f  oiu*  general  regions 
yet  to  be  covered  by  the  wire  drag  is  54,319. 

From  this  it  follows  that  two  wire-drag  parties  that  can  be 
operated  with  the  modem  wire-drag  vessels  that  we  now  have 
can  only  accomplish  a  fractional  part  of  the  wire-drag  work  that 
remains  to  be  done.  In  the  belief  that  the  remedy  should  be 
applied  where  the  danger  is  greatest,  one  of  these  parties  is 
operating  in  Long  Island  Soimd  and  the  other  off  the  coast  of 
Maine.  Wire-drag  work  can  be  effectively  carried  on  in  these 
waters  from  about  the  ist  of  April  imtil  the  close  of  November. 

We  have  acquired  from  the  Navy  two  fairly  large  power 
launches.  While  these  have  not  been  built  for  wire-drag  purposes, 
we  believe  that  with  some  alteration  they  will  fairly  answer  for  this 
purpose.  These  will  be  used  in  Alaskan  waters.  The  wire  drag 
requires  two  power  launches,  one  at  each  end  of  the  drag.  These 
launches  are  too  large  to  be  used  both  on  the  same  drag.  A  very 
efficient  drag  would  be  formed  by  using  one  of  these  latmches 
acquired  from  the  Navy  and  one  of  the  type  of  those  that  have 
been  built  for  us  out  of  the  appropriations  for  191 9.  Therefore 
what  is  needed  is  four  additional  60-foot  latmches  of  the  type  of 
those  built  out  of  the  appropriatiop  for  1919.  Two  of  these  in 
conjunction  with  the  two  latmches  acquired  from  the  Navy  would 
make  up  two  wire-drag  parties  for  the  Alaskan  waters,  and  the 
other  two  would  provide  a  wire-drag  party  for  the  coast  of  Florida. 
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There  is  more  wire-drag  work  than  can  be  completed  by  the  five 
wire-drag  parties  that  would  be  thus  provided  within  the  life- 
time of  the  launches,  a  period  of  about  lo  years.  After  that  time 
the  upkeep  would  be  excessive. 

Another  need  of  the  field  service  of  the  bureau  is  an  investiga- 
tion  of  the  possibilities  of  the  use  of  the  aeroplane  in  making 
topographic  surveys  and  hydrographic  examinations,  as  well  as 
revision  surveys.  Aeroplane  photographs  were  used  to  a  very 
great  extent  during  the  war  in  locating  military  features  of  the 
enemy.  The  same  principle  can  be  used  in  surveying  and  mapping, 
but  a  large  amoimt  of  research  work  will  have  to  be  done  before 
the  aeroplane  photograph  will  give  the  accuracy  required  of  the 
highest  grade  of  surveying  done  by  the  Coast  and  Geodetic  Survey  • 

It  is  a  very  difficult  matter  to  keep  the  topographic  features  up 
to  date  on  the  700  charts  of  the  United  States  Coast  and  Geodetic 
Survey  with  the  old  methods,  but  it  is  possible  in  many  cases 
and  especially  in  a  flat  country,  to  make  very  rapid  revision  of  the 
shore  line  and  adjacent  land  areas  by  means  of  photographs  taken 
from  aeroplanes. 

The  mapping  of  the  country  adjacent  to  the  shores  where  there 
is  considerable  relief  is  at  present  not  practicable  from  the  aero- 
plane on  accoimt  of  the  great  amount  of  work  that  would  be 
involved  in  reducing  the  photograph  to  the  map.  It  is  believed 
that  methods  will  be  developed  by  which  this  will  be  done  more 
expeditiously,  and  then  there  will  be  no  limit  to  the  character  of 
terrain  on  which  the  aeroplane  can  be  used  for  surveying. 

It  must  not  be  supposed  that  the  aeroplane  can  entirely  super- 
sede the  usual  methods  of  surveying.  We  shall  still  need  trian- 
gulation  and  traverse  to  give  the  fundamental  control  for  the 
work,  and  much  planetable  work  will  have  to  be  done  to  locate 
topographical  features  which  may  be  used  in  the  control  of  the 
position  of  the  aeroplane  photographs.  It  is  also  probable  that 
the  planetable  will  still  be  the  method  for  placing  the  contours  on 
the  map.  While  it  is  possible  to  obtain  some  idea  of  the  relief  of 
the  country  from  overlapping  aeroplane  photographs,  at  the 
same  time  the  problem  of  placing  contours  accurately  on  the 
map  is  one  which  will  be  difficult  to  solve.  The  office  expense  of 
contouring  a  map  from  aeroplane  photographs  will  imdoubtedly 
be  greater  than  by  an  instrumental  party  working  in  the  field,  if 
the  contouring  is  to  be  of  a  high  grade  of  accuracy.  The  most 
promising  field  for  surveying  and  mapping  from  an  aeroplane  is 
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over  flat  country,  or  country  with  low  reliefs,  and  in  revision  sur- 
veys where  the  contouring  has  already  been  accurately  done.  The 
changing  features  are  shore  lines,  woods,  roads,  bridges,  etc. 
These  features  can  be  readily  placed  on  the  old  map  by  fitting  in 
the  new  features  shown  on  the  photograph. 

What  seems  to  be  most  desirable  at  present  is  that  we  should 
have  a  research  laboratory  connected  with  the  air  service  of  the 
Army  or  the  Navy  in  which  various  methods  and  instruments 
might  be  tested.  Such  a  laboratory  would  preferably  be  in  the 
vicinity  of  Washington,  where  the  Government  survey  and  map- 
ping organizations  are  located. 

War  Work  of  the  Coast  and  Geodetic  Survey. 

The  Coast  and  Geodetic  Survey  bore  an  important  btu-den 
during  the  war,  both  in  the  field  and  in  the  office.  All  told,  268 
men  drawn  both  from  the  field  and  the  office  took  part  in  the  war. 
These  were  drawn  from  all  ranks  of  the  employees  of  the  bureau, 
ranging  from  the  Superintendent  to  temporary  men  employed  by 
the  field  parties. 

The  btu-eau  contributed  five  of  its  survey  vessels  to  the  fleet 
operated  by  the  Navy.  One  of  those  vessels,  the  Surveyor,  was 
employed  on  convoy  duty  to  and  from  Mediterranean  ports. 
While  on  one  of  these  trips  the  convoy  was  attacked  by  two  Ger- 
man submarines,  one  of  which  was  the  famous  U-39  which  simk 
the  Lusitania,  The  tZ-jp  fired  a  torpedo  which  grazed  the  bow 
of  the  Surveyor  and  was  visible  from  the  deck  of  that  vessel.  The 
wake  of  the  submarine  was  picked  up  by  the  Surveyor  and  she  was 
able  to  get  in  a  position  for  favorable  discharge  of  the  depth  charge. 
As  the  Surveyor  was  unable  to  leave  the  convoy,  she  was  unable  to 
return  and  finish  the  submarine,  but  did  succeed  in  disabling  it  to 
the  extent  that  the  submarine  was  compelled  to  enter  Cartagena, 
Spain,  and  intern  there.  Another  vessel  of  the  bureau,  the  Ists, 
was  on  duty  at  New  York  as  flagship  of  the  commandant  of  squad- 
ron 2,  cruiser  force,  from  November  16,  191 7,  to  October  14,  1918, 
and  was  on  duty  at  Yorktown  and  Hampton  Roads  as  flagship  of 
division  4,  battleship  force  i,  from  October  15,  1918,  to  April  i, 
1919.  .  A  third  vessel,  the  Baches  was  assigned  to  squadron  5, 
fifth  district,  and  performed  general  salvage  work,  outside  patrol, 
and  guardship  duty  off  Virginia  Capes.  Her  primary  duty  was 
identification  and  passing  of  all  inbound  and  outbound  vessels. 
She  was  the  means  of  communication  between  naval  authorities 
and  these  vessels.    She  handled  mail,  gave  medical  assistance  to 
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passing  vessels,  and  perfonned  important  salvage  operations. 
Two  other  vessels  of  the  bureau  were  assigned  to  patrol  duty  in 
Alaskan  waters.  They  were  the  Explorer  and  the  Patterson 
(re-named  the  Forward). 

Besides  this  direct  assistance  to  the  military  branches  of  the 
Government  by  the  contribution  of  men  and  vessels,  the  Coast  and 
Geodetic  Survey  rendered  valuable  service  to  both  these  branches 
through  its  field  and  office  force.  In  the  field,  assistance  consisted 
of  furnishing  certain  control  for  maps  in  critical  areas  selected  by 
the  chief  of  military  mapping  of  the  Corps  of  Engineers  of  the 
Army.  These  areas  were  in  Texas,  Georgia,  Florida,  South  Caro- 
lina, North  Carolina,  and  Virginia.  The  work  was  chiefly  triangu- 
lation,  traverse,  and  leveling.  Special  hydrographic  examina- 
tions were  made  by  means  of  the  wire  drag  at  points  designated 
by  the  Navy  Department.  Among  such  were  the  wire-drag  sm*- 
veys  in  Long  Island  Sound  and  in  York  River  (Chesapeake 'Bay). 
An  extensive  wire-drag  examination  was  made  of  the  waters  of  the 
vicinity  of  Eastport,  Me,  Besides  this,  surveys  were  made  for  the 
location  of  points  for  naval  fire-control  experiments,  the  reestab- 
lishment  of  the  speed  trial  course  at  I^ewes,  Del.,  for  torpedo-boat 
destroyers,  the  location  of  the  Port  Jefferson  trial  course  in  Long 
Island  Soimd,  and  the  Block  Island  (R.  I.)  tri^l  course. 

Need  for  a  New  Building. 

Year  after  year  I  have  called  attention  to  the  need  of  a  modem 
and  adequate  building  to  house  the  Coast  and  Geodetic  Survey. 
Efficient  work  can  never  be  done  in  a  building  so  imsuitable  for 
the  needs  of  the  bureau  it  houses. 

It  is  physically  impossible  to  bring  together  under  proper  super- 
vision the  different  units  of  the  organization.  Where  artisans,  la- 
borers, and  employees  of  all  kinds  are  scattered  here  and  there  in 
small  rooms,  under  insanitary  conditions,  without  proper  light  and 
ventilation,  the  best  of  results  can  not  be  expected.  So  acute  did 
this  become  diu-ing  the  war,  and  so  essential  was  the  progress  of  that 
btureau  to  the  successful  prosecution  of  the  war,  that  you  authorized 
the  use  of  $105,000  from  yom:  fimd  for  the  national  security  and  de- 
fense, for  the  construction  of  a  small  building  adjoining  the  present 
buildings  occupied  by  the  bureau  to  relieve  the  congestion.  This 
building  is  now  completed,  and  the  facilities  that  it  affords  only 
emphasize  the  great  drawback  and  handicap  imder  which  the  bu- 
reau is  operating  in  its  present  old  quarters. 
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STEAMBOAT-INSPECTION  SERVICE. 

(G^RGB  Uhi«BR>  Supervising  Inspector  General,) 

Organization. 

There  were  the  following  positions  in  the  Steamboat-Inspection 
Service  at  the  close  of  business  on  June  30,  191 9: 

At  Washington,  D.  C.  (central  office  force): 

Supervising  Inspector  General i 

Deputy  Supervising  Inspector  General   (who  is  Acting  Supervising 

Inspector  General  in  the  absence  of  that  officer) i 

Clerks lo 

Messenger i 

13 

In  the  gervice  at  large  (field  force): 

Supervising  inspectors ii 

Traveling  inspectors 3 

Local  inspectors  of  hulls 48 

Local  inspectors  of  boilers 48 

Assistant  inspectors  of  hulls 82 

Assistant  inspectors  of  boilers 83 

Clerks  to  boards  of  local  inspectors 97 

^_372 

Total 385 

Attention  is  specially  directed  to  the  small  size  of  the  central 
office  force. 

Sixty-four  permanent  positions  were  added  to  the  Service 
during  the  year,  as  follows: 

One  supervising  inspector  at  Seattle,  Wash.,  and  one  traveling 
inspector  with  headquarters  in  the  office  of  the  Supervising 
Inspector  General. 

One  clerk  in  the  office  of  the  Supervising  Inspector  General, 
Washington,  D.  C. 

The  following  assistant  inspectors:  Two  assistant  inspectors  of 
hulls  and  three  assistant  inspectors  of  boilers,  San  IPrandsco, 
Calif.  Two  assistant  inspectors  of  hulls  and  two  assistant  inspec- 
tors of  boilers,  Cleveland,  Ohio.  One  assistant  inspector  of  hulls 
and  two  assistant  inspectors  of  boilers,  Philadelphia,  Pa. ;  Seattle, 
Wash.;  and  Portland,  Oreg.  Two  assistant  inspectors  of  hulls 
and  one  assistant  inspector  of  boilers.  New  York,  N.  Y.  One 
assistant  inspector  of  hulls  and  one  assistant  inspector  of  boilers, 
Boston,  Mass.;  Milwaukee,  Wis.;  Los  Angeles,  Calif.;  New 
Z84 
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London,  Conn.;  and  Portland,  Me.  One  assistant  inspector  of 
hulls,  Baltimore,  Md.;  New  Haven,  Conn.;  and  Norfolk,  Va. 
And  one  assistant  inspector  of  boilers,  Chicago,  111. ;  Jacksonville, 
Fla.;  and  Toledo,  Ohio. 

Twenty-four  additional  clerks  were  added  in  the  Service  at 
large. 

Summary  of  Activities  and  Statistics. 

Following  is  a  summary  of  activities  and  statistics  for  the 
fiscal  year  1919: 

The  force  inspected  and  certificated  7,407  vessels,  with  a  total 
gross  tonnage  of  11,562,166,  of  which  7,134  were  domestic  vessels, 
with  a  total  gross  tonnage  of  9,128,911,  and  273  were  foreign 
passenger  steam  vessels,  with  a  total  gross  tonnage  of  2,433,255. 
Of  the  domestic  vessels  there  were  5,880  steam  vessels,  709  motor 
vessels,  17  passenger  barges,  and  528  seagoing  barges.  There  was 
an  increase  of  392  in  the  total  number  of  vessels  inspected  and 
an  increase  of  3,097,470  in  the  total  gross  tonnage  of  vessels 
inspected,  as  compared  with  the  previous  fiscal  year.  Letters  of 
approval  of  designs  of  boilers,  engines,  and  other  operating 
machinery  were  granted  to  23  steam  vessels,  with  a  total  gross 
tonnage  of  672.  There  were  inspected  for  the  United  States 
Government  79  hulls  and  2,337  boilers.  There  were  2,053  rcin- 
spections  of  passenger  and  ferry  steamers. 

Licenses  were  issued  to  28,069  oflScers  of  all  grades.  There 
"were  examined  for  visual  defects  9,753  applicants  for  license,  of 
-whom  108  were  found  color  blind  or  with  other  visual  defects 
and  rejected.  Certificates  of  service  were  issued  to  8,796  able 
seamen,  and  760  were  rejected.  Certificates  of  efl&ciency  were 
issued  to  3,910  lifeboat  men,  and  344  were  rejected. 

Steel  plates  for  the  construction  of  marine  boilers  to  the  num- 
ber of  35,427  were  inspected  at  the  mills,  and  a  large  amount  of 
other  boiler  material  was  inspected.  There  were  examined  and 
tested  435,337  new  life  preservers,  of  which  number  8,311  were 
rejected. 

The  total  number  of  accidents  resulting  in  loss  of  Ufe  was  194. 
The  total  number  of  lives  lost  was  543,  of  which  202  were  passen- 
gers. Of  the  lives  lost,  170  were  from  suicide,  accidental  drown- 
ing, and  other  causes  beyond  the  power  of  the  Service  to  prevent, 
leaving  a  loss  of  373  as  fairly  chargeable  to  accidents,  collisions, 
fotmderings,  etc.  There  was  an  increase  of  43  in  the  number  of 
lives  lost,  as  compared  with  the  previous  fiscal  year.    Passengers 
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to  the  number  of  323,317,657  were  carried  on  vessels  required  by 
law  to  make  report  of  the  number  of  passengers  carried.  Divid- 
ing this  number  by  202,  the  total  number  of  passengers  lost, 
shows  that  1,600,582  passengers  were  carried  for  each  passenger 
lost.  The  number  of  lives  directly  saved  by  means  of  the  life- 
saving  appliances  required  by  law  was  2,349. 

Reconstruction. 

One  of  the  great  problems  to  which  the  Nation  must  give  its 
attention  is  that  of  transportation,  and,  so  far  as  transportation 
by  water  is  concerned,  the  Steamboat-Inspection  Service  must 
necessarily  have  an  important  part,  because  vessels  of  the  American 
merchant  marine  are  subject  to  the  inspection  of  that  Service. 
Therefore,  if  there  can  be  any  improvements  made  in  the  methods 
of  administration,  those  improvements  should  be  made  now,  so 
that  the  American  merchant  marine  may  not  only  be  placed  in  the 
first  rank  of  all  the  nations  but  that  it  may  remain  there.  There 
will  be  briefly  discussed  the  proposition  of  an  improvement  to  be 
made  in  the  approval  of  hull  and  boiler  construction,  the  question 
of  the  licensing  of  men,  and  changes  that  should  be  made  in  the 
law  with  reference  to  boiler  pressures. 

Centralization  of  Approval  of  Hull  and  Boiler  Construction. 

It  is  important  at  this  time  to  improve  the  methods  of  the 
approval  of  hull  construction.  This  could  be  accomplished  by 
creating  in  the  office  of  the  Supervising  Inspector  General  a  corps 
of  experts,  whose  business  it  would  be  to  examine  and  pass  upon 
blue  prints  and  specifications  submitted  by  persons  purposing  to 
build  ships.  When  approved,  the  blue  prints  would  be  referred 
to  the  respective  boards  of  local  inspectors  in  whose  district  the 
vessel  or  vessels  were  to  be  built.  The  inspectors'  duty  would  be 
to  see  that  they  were  built  in  accordance  with  the  blue  prints. 
The  result  of  this  procedure  would  be  to  standardize  in  a  large 
measure  hull  construction  and  hull  inspection. 

Although  the  regulation  adopted  by  the  Board  of  Supervising 
Inspectors  in  regard  to  the  stability  of  vessels  provides  that  when 
inspectors  have  any  reason  to  question  the  stability  of  any  vessel 
under  their  jurisdiction  they  shall  require  the  owners  of  the  vessel 
to  make  inclining  tests  on  such  vessel  imder  the  supervision  of 
expert  naval  architects  provided  by  this  Department,  the  Service 
does  not  discover  the  condition  until  after  the  vessel  is  navigated 
and  until  after  the  risk  has  been  assumed  by  those  who  travel 
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upon  the  ship.  It  is  proposed,  therefore,  to  have  enacted  by  the 
Board  of  Supervising  Inspectors,  without  delay,  a  rule  that  will 
require  a  stability  test  of  all  vessels  that  are  built,  the  tests  to  be 
conducted  under  the  direction  of  naval  architects  provided  by  this 
Department.  While  this  is  a  narrower  proposition  than  that  of 
the  creation  of  a  board  of  naval  arcliitects  working  under  the  direc- 
tion of  the  Supervising  Inspector  General,  it  is  one  that  will  meet 
and  possibly  control  the  situation  tmtil  proper  action  can  be  taken 
to  provide  for  the  corps  of  naval  architects. 

It  is  also  quite  as  necessary  that  boiler  construction  should  be 
approved  in  the  oflRce  of  the  Supervising  Inspector  General  by  a 
corps  of  expert  engineers  in  the  same  manner  as  hull  construction. 

It  will  be  clear  that,  in  order  to  have  that  uniform  administra- 
tion of  the  law  with  reference  to  the  approval  of  hull  and  boiler 
construction,  with  which  the  Supervising  Inspector  General  is 
charged,  there  must  be  centralized  authority. 

Examination  of  Applicants  for  Licenses. 

It  has  been  suggested  to  the  Steamboat-Inspection  Service 
that,  if  uniform  methods  were  used  in  examining  applicants,  a 
better  class  of  licensed  officers  would  be  obtained,  and  that  the 
procedure  of  the  Civil  Service  Commission  should  be  followed,  so 
fixing  one  general  practice  in  this  respect.  On  the  other  hand,  it 
may  be  stated  that  the  United  States  covers  a  vast  expanse  of 
territory,  representing  many  varied  local  conditions,  and  it  is  felt 
that,  in  the  matter  of  examining  applicants,  the  local  inspectors 
are  better  informed  than  any  central  authority  could  ever  be. 
Furthermore,  there  would  be  considerable  congestion  in  connection 
with  obtaining  licensed  officers  for  the  ships.  These  men  do  not 
come  for  examination  once  or  twice  a  month,  but  usually  every 
day,  and  the  local  inspectors  adjust  their  business  so  as  to  examine 
them  when  they  appear.  As  a  result,  the  Service  has  been  able 
under  war  conditions  to  obtain  licensed  officers  for  the  rapidly 
increasing  nimiber  of  ships. 

Boiler  Pressure. 

The  rules  of  the  Steamboat-Inspection  Service  are  not  up  to 
date  with  reference  to  boiler  pressures,  proper  credit  is  not  given 
for  the  riveting  plan  above  double  riveting,  and  improvements 
can  be  made  with  reference  to  hydrostatic  pressure.  The  Service, 
therefore,  caused  to  be  drafted  a  bill  looking  to  the  amendment 
of  sections  4433  and  4418,  Revised  Statutes.  That  bill  is  Senate 
bill  574. 
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The  purposes  of  the  proposed  amendments  in  section  4433, 
Revised  Statutes,  are,  first,  to  do  away  with  the  obsolete  rule 
contained  in  the  law,  prescribing  a  working  steam  pressure  for 
single-riveted  joints,  without  taking  into  consideration  the  per- 
centage strength  of  the  riveted  joint,  and  allowing  20  per  cent 
additional  pressiu-e  for  double-riveted  joints,  but  not  allowing  a 
greater  working  pressiu-e  for  triple-riveted  and  quadruple-riveted, 
etc.,  lap  and  butt  joints.  For  these,  greater  working  pressiu-e 
should  be  allowed  on  accoimt  of  the  greater  strength  of  the  triple- 
riveted  and  other  similar  joints. 

This  greater  allowable  working  pressure  for  the  stronger  forms 
of  riveted  joints  has  for  years  been  desired  by  boiler  users. 

The  present  law  furnishes  no  incentive  for  building  boilers 
with  stronger  kinds  of  joints  than  double-riveted  joints  that  will 
carry  a  greater  working  pressure  with  but  slight  increase  in  the 
amount  of  material  required  for  boiler  shell. 

Further,  by  placing  the  authority  to  prescribe  rules  for  working 
pressm-e  on  boilers  with  the  Board  of  Supervising  Inspectors, 
with  the  approval  of  the  Secretary  of  Commerce,  that  board  will 
prescribe  rules  that  will  meet  the  various  conditions  of  boiler 
construction,  taking  into  consideration  the  percentage  strength 
of  the  various  kinds  of  riveted  joints. 

Rules  for  calking  would  be  prescribed  by  the  Board  of  Super- 
vising Inspectors  in  connection  with  rules  for  riveted  joints. 

The  purpose  of  the  amendments  in  section  4418,  Revised  Stat- 
utes, is  in  order  to  leave  with  the  Board  of  Supervising  Inspectors 
the  authority  of  determining  the  hydrostatic  test  in  connection 
with  the  rules  for  riveting  that  would  be  adopted  by  the  board 
and  approved  by  the  Secretary  of  Commerce. 

The  proposition  of  giving  the  Board  of  Supervising  Inspectors 
the  authority  to  make  modern  its  rules  with  reference  to  boiler 
pressures  is  consistent  with  the  whole  theory  of  reconstruction. 
It  is  absolutely  necessary  that  it  be  adopted,  in  order  that  the 
rehabilitation  of  the  American  merchant  marine  may  go  forward 
without  delay. 

Civil  Service  for  the  Supervising  Inspectors. 

The  supervising  inspectors  of  the  Steamboat-Inspection  Service 
are  not  under  the  classified  civil  service.  They  are  all  presi- 
dential appointees.  They  should  be  under  the  classified  civil 
service.     Quite  generally  the  supervising  inspectors  are  men  who 
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have  been  promoted  from  the  position  of  local  inspector.  When 
they  come  from  the  position  of  local  inspector,  they  come  out  of 
the  classified  civil  service,  and  they  should  be  given  the  same 
protection  under  the  classified  civil  service  when  they  become  a 
supervising  inspector.  At  every  presidential  election  there  is 
a  feeling  of  imeasiness  and  imcertainty  as  to  what  the  future  of 
the  supervising  inspectors  will  be.  That  condition  ought  not  to 
^exist,  and,  looking  to  increased  efficiency  in  the  Steamboat- 
Inspection  Service,  I  urgently  recommend  that  this  important 
branch  of  that  Service  be  placed  imder  the  classified  civil  service. 
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(EuGENS  Tyi^sr  Chambsioain,  Commissioner,) 

American  shippmg  registered  for  the  foreign  trade  and  enrolled 
and  licensed  for  the  coasting  trade,  including  the  fisheries,  on 
June  30,  1919,  comprised  27,513  vessels  of  12,907,300  gross  tons, 
compared  with  26,711  vessels  of  9,924,518  gross  tons  on  June  30, 
1918,  an  increase  of  802  vessels  and  2,982,782  gross  tons.  The 
following  statement  shows  the  total  of  our  tonnage  at  the  close 
of  each  of  the  past  six  fiscal  years  and  indicates  the  great  changes 
which  have  taken  place  within  that  period: 


June  30— 


Foreign 
trade. 


Coasting  trade. 


Great 
Lakes. 


Sea  and 
rivers. 


Total. 


Z914 

19x5 
Z9z6 
19x7 
X9x8 
19x9 


x»076»X5a 
x,87x,S43 
aiX9x,7iS 
8,446,399 
3,603,706 
6,669,7*6 


a,  88a,  9a* 
a,  8x8, 000 
a, 760, 815 
a,769;8a4 
a» 708, 5*3 
*,63Si68o 


3,969,6x4 
3,699>886 
3.S171XX9 
3,6S4»8x4 
3,6xa,a89 
3,601,894 


7,9*8,688 
8,389*4*9 
8,469^649 
8,87x,ot37 
9»9*4>5x8 
xa,907f300 


These  figures  show  for  the  dates  named  the  gross  tonnage  of 
ships  registered,  enrolled,  or  licensed;  but  they  must  not  be 
taken  tmqualifiedly  as  the  evidence  of  commercial  growth.  Of 
the  total  tonnage  3,827,201  gross  tons  were  vessels  over  1,000  tons 
owned  by  the  Shipping  Board  and  represent  appropriations  by 
Congress  and  the  sacrifices  made  by  the  American  people  to  win 
the  war.  The  figure  just  stated  does  not  fully  represent  the 
extent  of  the  Government's  ownership  in  ocean  carrying,  for 
on  Jime  30,  191 9,  the  War  and  Navy  Departments  were  operating 
mainly  as  troop  transports  405,021  gross  tons  of  ships,  including 
most  of  the  former  German  merchant  ships  seized  in  American 
harbors.  These  ships  are  not  under  register  or  enrollment  on 
account  of  their  temporary  employment,  but  in  any  adequate 
statement  of  our  maritime  resources  should  be  added  to  the 
3,827,201  gross  tons  of  Shipping  Board  ships. 

Since  191 4,  as  during  the  Napoleonic  wars,  American  ships 
have  appeared  in  large  numbers  in  ports  all  over  the  world.  Of  the 
Z90 
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total  increase  in  our  shipping  since  June  30, 1914,  almost  5,000,000 
gross  tons,  nearly  all  has  consisted  of  ocean-going  steel  steamers 
of  1,000  gross  tons  or  over,  of  which  on  June  30,  1914,  we  had  429 
of  1,589,733  gross  tons  and  on  June  30,  1919,  1,436  of  6,072,901 
gross  tons.  Though  effected  by  war  causes,  this  growth  is  in  the 
direction  of  normal  mercantile-marine  development.  The  increase, 
on  the  other  hand,  in  wooden  seagoing  steamers  of  over  1,000 
gross  tons  from  8  of  10,595  gross  tons  on  June  30,  1914,  to  293  of 
693,541  gross  tons  on  June  30,  191 9,  is  to  be  counted  in  large 
measure  as  among  our  sacrificial  efforts  to  win  the  war. 

The  vessels  built  in  the  United  States  and  docimiented  as 
vessels  of  the  United  States  diuing  the  fiscal  year  numbered 
i>953  of  3,326,621  gross  tons,  compared  with  1,528  of  1,300,868 
gross  tons  during  the  previous  fiscal  year.  The  standard  by 
which  the  output  of  the  United  States  should  be  measured  is 
that  of  the  rest  of  the  world  during  prewar  years.  During  the 
calendar  year  191 3,  the  year  of  the  greatest  prewar  output, 
Lloyd's  returns  show  a  total  of  1,932,153  gross  tons  launched  in 
the  United  Kingdom,  her  greatest  output,  and  1,124,276  gross 
tons  launched  by  the  rest  of  the  world,  excluding  the  United 
States,  a  grand  total  of  3,056,429  gross  tons.  During  that  year 
the  United  States  launched  276,448  gross  tons.  In  a  word,  the 
people  of  the  United  States,  mainly  through  war  loans  and  war 
taxes,  have  expanded  the  shipbuilding  industry  until  in  tonnage 
output  it  has  equaled  the  world's  former  annual  commercial 
output  of  shipping.  It  is  quite  evident  that  this  great  industry 
can  be  maintained  only  if  it  is  in  a  position  to  meet  not  merely 
the  requirements  for  new  tonnage  of  American  shipowners,  but 
also  the  requirements  of  shipowners  of  other  nations  less  favor- 
ably placed  by  natural  causes  and  legislative  support  than  are 
we  for  shipbuilding. 

World's  Tonnage. 

The  world's  merchant  tonnage  is  larger  now  than  at  any  other 
time  in  history.  Lloyd's  Register  for  1914  stated  the  world's 
total  tonnage  (vessels  over  100  gross  tons)  at  49,089,000  gross 
tons,  and  the  same  authority  for  191 9  gives  the  world's  total 
as  50,919,000. 

A  comparison  of  the  volume  of  tonnage  will  be  seriously  mis- 
leading unless  the  quality  of  the  tonnage  also  is  considered  when 
estimating  the  work  it  can  now  perform.  About  two-thirds  of  the 
tonnage  now  afloat  was  built  before  the  war  and  has  undergone 
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not  merely  five  years  of  ordinary  wear  and  tear,  but,  in  addition 
the  strain  of  constant  service,  with  limited  repairs  hastily  made. 
Furthermore,  submarine  warfare  was  directed  against  the  best 
types  of  passenger  ships,  and  the  loss  of  ocean  liners  was  especially 
heavy.  This  has  been  partly,  not  wholly,  made  good  by  the 
transfer  of  the  former  German  passenger  fleet  to  the  flags  of  the 
maritime  powers.  The  repair  and  restoration  to  a  fair  measure 
of  usefulness  of  the  ships  built  before  the  war  has  been  tmdertaken, 
but  it  has  involved  temporary  withdrawal  of  considerable  tonnage. 

The  ships  built  during  the  war,  taken  as  a  whole,  are  inferior 
to  the  ships  built  before  the  war.  This  statement  involves  no 
reflection  upon  shipbuilders  and  shipowners.  Indeed,  they  have 
had  much  less  authority  than  usual  over  the  plans  or  methods  of 
ship  construction.  Government  here  and  abroad  having  assumed 
virtually  entire  control  over  the  building  and  operation  of  ships. 
The  aim  of  Government  generally  has  been  to  turn  out  the  greatest 
volume  of  tonnage  tn  the  shortest  possible  time.  The  average 
speed  of  ships  built  during  the  war  was  below  the  average  of  pre- 
war construction.  Very  few  passenger  ships  were  built,  and  the 
lu-gent  need  for  engines  involved  the  building  of  cargo  boats 
slower  on  the  average  than  those  building  in  1914.  The  aver- 
age size  of  ships  was  also  smaller,  because  many  of  the  yards 
formerly  engaged  in  building  larger  ships  were  employed  dur- 
ing the  war  on  naval  construction,  and  many  of  the  new  yards 
hastily  established  could  turn  out  only  smaller  ones.  Finally, 
hturied  workmanship  by  labor  in  process  of  training  can  not  be 
expected  to  produce  the  best  results.  The  new  oil-biuning  ships 
have,  however,  plain  advantages  in  many  trades  over  coal- 
binning  ships. 

These  factors  in  the  situation,  though  not  easy  to  reduce  to 
mathematical  form,  must  be  weighed  in  drawing  conclusions  from 
a  comparison  of  the  world*s  total  tonnage  now  and  before  the  war. 

A  true  guide  for  present  purposes  would  be  a  statement  of  the 
tonnage  clearances  of  shipping  in  the  world's  foreign  trade  by 
sea,  but  such  a  statement  is  not  now  available. 

The  total  clearances  with  cargo,  however,  from  the  ports  of  the 
United  Kingdom  for  ports  in  foreign  coimtries  (excluding  Ger- 
many) and  British  possessions  during  the  seven  months  ended 
July  31,  1919,  were  19,286.256  net  tons,  compared  with  13,1 14,208 
net  tons  for  the  corresponding  period  in  191 8  and  36,261,475  net 
tons  for  the  corresponding  peiiod  in  1 91 4.     The  tonnage  clearances 


Digitized  by  VjOOQIC 


REPORT  OF  THE  SECRETARY  OF  COMMERCE. 


193 


from  the  United  States  for  Europe,  Asia,  Australia,  Afrxa,  and 
South  America  for  several  fiscal  years  are  at  hand,  stated  in  net 
tons  (each  of  100  cubic  feet  of  closed-in  ship  space) .  The  following 
table  shows  the  shipping  actually  available  and  employed  for 
cargo  and  passengers  clearing  in  overseas  trade  from  the  United 
States  during  the  fiscal  year  ended  Jime  30,  191 4,  the  year  of  oxir 
greatest  clearances  before  the  war,  during  the  year  ended  Jime  30, 
1 91 8,  and  the  year  ended  June  30,  191 9: 


Pof- 

19x4 

X9x8 

X9X9 

Hurope 

x6,X44,xx8 

>! 439*659 

x,990,xo5 

406,457 

«4»a63»547 

a,a37»976 

9>095»3a4 

a35»649 

x6f43Z,za3 
9,705i36s 
9,599,998 

Smtth  A«neri<Ti. . . 

Afift  flti«i  Oceania  . / . . 

Africa 

393»97l 

Total '. 

90,970,339 

18,839,496 

99,060,457 

From  the  clearances  for  Europe  are  excluded  those  for  Ger- 
many, of  which  in  1918  there  were  none  and  in  1919  only  9,734 
net  tons,  but  3,902,073  net  tons  in  1914.  The  figures  for  1918 
and  1 91 9,  however,  do  not  include  the  shipping  employed  in 
transporting  troops  and  our  munitions  of  war,  which  greatly  ex- 
ceeded the  tonnage  clearances  in  previous  times  for  Germany. 

In  ordinary  times,  on  accoimt  of  the  greater  bulk  of  our  ex- 
ports, ships  usually  clear  from  the  United  States  with  ample 
cargoes,  while  many  enter  in  ballast  or  with  part  cargoes.  In 
1 91 4,  for  example,  15  per  cent  of  the  shipping  from  Europe  en- 
tered the  United  States  in  ballast,  and  at  the  present  time  the 
proportion  is  much  greater,  though  the  precise  figures  are  not  at 
hand.  To  a  greater  extent  than  usual,  accordingly,  foreign  con- 
sumers must  pay  high  freights  on  their  imports  from  the  United 
States,  for  those  freights  must  often  cover  the  charges  of  the 
voyage  in  ballast  to  America.  Evidently  such  conditions  can 
not  long  continue. 

So  far  as  the  production  of  shipping  to  meet  the  situation  is 
concerned,  good  progress  is  shown  by  Lloyd's  report  that  on  Jime 
30,  1 91 9,  the  merchant  ships  imder  construction  in  the  world's 
yards  aggregated  8,017,767  gross  tons,  of  which  3,874,143  gross 
tons  were  building  in  the  United  States  and  2,524,050  in  the 
United  Kingdom.  The  largest  tonnage  building  under  prewar 
returns  was  3,445,000  gross  tons  reported  by  Lloyd's  for  Jime  30, 

1913- 

156130— COM  1919 13 
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The  growing  share  of  American  shipping  in  the  overseas  trade 
of  the  United  States  is  shown  by  the  following  statement  of  the 
net  tonnage  of  clearances  of  American  ships  for  overseas  during 
the  fiscal  years  ended  Jime  30,  1914,  1918,  and  1919: 


For— 

19x4 

X918 

19x9 

439, a6x 

X9a,479 

xoo,833 

4»a63 

X, 671,081 

833,354 

a87,386 

49,460 

a,535,a65 

x, 990,348 

494,548 

99.034 

South  America 

A»i«  and  Oceania.. 

Africa '... 

Total 

736,836 

a,83X,a8x 

4,4x9,095 

As  in  the  preceding  statement  of  total  net-tonnage  clearances 
(which  included  American),  these  figures  do  not  include  Ger- 
many, to  which  in  191 4  the  American  clearances  amounted  to 
8,406  net  tons^  none  in  1918,  and  9,734  net  tons  in  1919. 

The  net  tonnage  of  many  merchant  ships  converted  into  Army 
transports  are  not  included  in  the  figures  above. 

Main  Maritime  Facts. 

The  main  facts  in  the  general  maritime  situation  at  this  time 
are  as  follows: 

1.  The  world's  merchant  tonnage  is  the  largest  in  history,  but 
its  average  efficiency  is  below  that  of  191 4  for  inherent  reasons 
in  construction  and  for  extraneous  reasons  such  as  port  conges- 
tions, labor  troubles,  and  management.  The  world's  net  gain  in 
steam  tonnage  is  2,500,000  gross  tons,  the  gain  of  the  United 
States  7,600,000  gross  tons,  the  loss  of  the  rest  of  the  world 
5,100,000  gross  tons. 

2.  The  merchant  tonnage  now  under  construction  is  more  than 
double  the  prewar  output  and  is  of  increasing  efficiency  in  the 
main. 

3.  The  volume  of  the  world's  ocean-borne  commerce  is  less  than 
in  normal  times  and  will  continue  less  until  industrial  and  agri- 
cultural Europe  has  more  fully  recovered  from  the  effects  of  the 
war. 

The  proportion  exports  to  Europe  bear  to  the  world's  total 
sea-borne  commerce  is  above  the  average,  involving  high  ocean- 
freight  rates. 

Our  maritime  situation,  mainly  as  the  result  of  expenditures 
authorized  by  Congress  equal  to  the  book  value  of  the  whole 
world's  merchant  fleets  in  191 4,  is  as  follows: 
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1 .  Our  seagoing  steel  steam  tonnage  (ships  of  over  i  ,000  gross 
tons)  on  June  30,  1919,  was  over  6,000.000  gross  tons,  four  times 
greater  than  in  1914,  and  is  increasing  at  the  rate  of  over  350,000 
gross  tons  a  month,  equaling  our  best  annual  outputs  l)efore  the 
war. 

2.  The  annual  output  of  our  shipyards  exceeds  the  greatest 
annual  output  of  the  world's  shipyards  before  191 4. 

3.  Steel-ship  building  plants  have  been  extended  or  established 
with  new  machinery,  methods,  housing,  and  transit  accommoda- 
tions equal,  and  in  some  respects  superior,  to  those  abroad. 

4.  American  tonnage  clearing  in  overseas  trade  in  the  r.scal  year 
C919  was  six  times  greater  than  in  1914. 

Maritime  Problem. 

The  maritime  problem  now  before  the  United  States  is  more 
difficult  than  in  former  years,  because  we  have  created  with  public 
funds  a  vast  war  plant  of  ships  and  shipyards  which  must  be  read- 
justed to  the  requirements  of  commerce. 

Few  will  contend  that  shipbuilding  and  ship  operation  can  be 
successfully  maintained  and  developed  in  this  country  if  Govern- 
ment is  to  furnish  the  funds  and  almost  exclusively  control  both, 
as  for  the  past  two  years.  The  question  of  raising  the  money  by 
loans  and  taxes  for  the  purpose  is  not  for  the  moment  in  mind, 
though  evidently  there  is  a  limit  to  that  not  far  oflF  in  time.  The 
building  and  operation  of  ships  are  two  forms  of  industrial  activity 
which  least  of  all  admit  of  monopoly  or  combination.  The  ocean 
is  free  to  those  who  wish  to  navigate  it.  The  most  ingenious  legis- 
lative devices,  even  in  war  times,  have  not  restricted  the  individual 
of  any  coimtry,  except  an  enemy,  from  pturchasing  ships  where  he 
chooses  and  operating  them.  Limitations  may  be  prescribed  and 
obstacles  erected,  but  these  confirm  the  essentially  competitive 
nature  of  shipbuilding  and  shipowning.  These  occupations  ac- 
cordingly ofifer  some  of  the  best  fields  for  individual  skill,  appli- 
cation, enterprise,  and  foresight  and  the  least  advantageous- 
fields  for  a  system  of  Government  ownership  and  management  in 
which  the  qualities  named  are  more  likely  to  be  stimted  than 
developed. 

It  seems  clear,  therefore,  that  the  restoration  of  our  maritime 
affairs  to  individual  control  and  operation  is  desirable  for  the 
healthy  development  of  our  national  life.  The  sooner  this  action 
is  taken  the  better  for  the  future  of  the  industries,  because  the 
next  two  years  bid  fair  to  be  the  cnicial  years  in  commercial  man- 
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time  development.  By  that  time  it  is  reasonably  safe  to  presume 
that  the  world's  ocean-borne  trade  will  be  conducted  on  terms  of 
the  closest  and,  it  may  be  hoped,  the  fairest  competition. 

American  shipyards,  accordingly,  should  be  allowed  to  build 
freely  for  all  comers,  and  in  the  long  run  they  will  gain  by  the 
withdrawal  on  equitable  terms  of  Government  contracts  and  the 
substitution  therefor  of  private  contracts.  We  already  have  steel- 
ship  building  plants  nearly  all  of  which  are  equal  to  and  many 
superior  to  the  older  plants  of  other  countries.  The  past  two 
years  have  developed  hundreds  of  thousands  of  shipbuilders  who 
nimibered  only  tens  of  thousands  before  the  war.  The  supremacy 
of  our  steel  industry  is  unchallenged.  The  same  general  principles 
should  be  considered  in  relation  to  the  fleet  afloat,  the  ships  in 
operation  or  laimched.  Every  interest  suggests  that  these  ships 
be  disposed  of  to  men  trained  to  the  most  effective  and  economical 
operation  of  ships.  The  industrial  and  commercial  situation  of 
the  world  is  too  imcertain  to  warrant  experiments  in  the  operation 
of  ships  which  might  be  inviting  in  times  of  general  prosperity. 

There  will  doubtless  be  opportunity,  and  probably  necessity,  for 
some  lines  operated  either  partially  or  indirectly  by  the  Govern- 
ment in  which  to  provide  an  outlet  for  our  commerce  to  points 
that  can  not  be  profitably  reached  by  private  enterprise  imtil 
commerce  with  them  shall  have  been  developed.  Our  ocean  fleet 
is  the  servant  of  otu:  trade,  and  where  that  trade  can  not  be  served 
effectively  by  private  enterprise  the  Nation,  through  the  Govern- 
ment, must  do  its  part  in  opening  the  way  in  which  our  commerce 
is  to  flow.  There  is  room,  therefore,  in  the  ocean  trade  for  full 
and  free  opportunity  for  private  enterprise  and  for  the  helping 
hand  of  the  Government  to  meet  special  conditions  in  order  that 
our  commerce  and  industries  shall  by  both  be  adequately  served. 

Subdivision  of  Hulls. 

The  recommendations  of  the  International  Conference  on 
Safety  of  LHe  at  Sea,  in  so  far  as  they  relate  to  the  subdivision  of 
hulls  and  other  structural  details  of  ocean  passenger  ships,  have 
been  held  in  abeyance  during  the  war,  although  British  trans- 
Atlantic  passenger  ships  have  been  built  diuing  the  period  in 
voluntary  compliance  with  those  recommendations.  Although 
dtuing  the  war  we  confined  our  efforts  to  building  cargo  ships, 
we  must  now  include  ocean  passenger  ships,  and  the  recommenda- 
tions of  the  conference  and  experience  gained  from  the  past  five 
years  should  be  considered  in  making  plans  for  such  ships.    The 
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subject  called  for  prompt  action,  and  I  have  accordingly  requested 
the  American  members  of  the  construction  committee  at  the 
international  conference  to  recommend  a  course  of  action  and 
the  administrative  machinery  required.  These  gentlemen — 
Rear  Admiral  W.  L.  Capps,  U.  S.  Navy;  Mr.  Homer  L.  Ferguson, 
president  of  the  Newport  News  Shipbuilding  &  Dry  Dock  Co.  and 
of  the  Chamber  of  Commerce  of  the  United  States;  and  Mr.  Alfred 
Gilbert  Smith,  president  of  the  New  York  &  Cuba  Mail  S.  S.  Co.— 
are  of  acknowledged  standing  and  authority.  It  will  undoubtedly 
be  desirable  to  provide  for  a  small  technical  staff  to  be  permanently 
attached  to  the  Department  of  Commerce  to  consider  questions 
of  the  construction  of  passenger  ships,  whether  tlie  conference 
regidations  or  modifications  of  them  be  adopted. 

Shipping  Commissioners. 

During  the  year  485,796  officers  and  men  have  been  shipped 
and  discharged,  included  repeated  shipmefits  and  discharges,  by 
United  States  shipping  commissioners,  compared  with  457,248  for 
19 1 8  and  506,941  during  191 7.  Collectors  of  customs  acting  as 
shipping  commissioners  at  ports  where  those  officers  are  not  estab- 
lished shipped  and  discharged  last  year  37,97^  men,  compared 
with  35,131  for  the  previous  fiscal  year  and  18,439  for  the  fiscal 
year  191 7.  The  great  increase  in  American  shipping  in  foreign 
trade  is  not  reflected  in  these  figures,  because  during  the  war  our 
ships  were  manned  to  a  great  extent  by  men  in  the  >Iav>'.  These 
naval  crews  are  being  discharged  and  merchant  crews  provided, 
as  contemplated  by  law,  for  merchant  ships.  The  work  of  ship- 
ping commissioners  is  increasing,  especially  at  the  principal  sea- 
ports, and  it  has  been  necessary  to  submit  deficiency  estimates  to 
cover  this  increase. 

Navigation  Receipts. 

The  receipts  from  tonnage  duties  during  the  fiscal  year  amounted 
to  $1,265,229.23  (including  $2,041.98  Philippine  Islands  fund  and 
$5,028.50  alien  and  penal  tonnage  duties  and  light  money).  The 
total  is  $93,810.87  greater  than  for  the  previous  fi^al  year.  The 
largest  annual  receipts  from  tonnage  duties  were  $1,454,565.83 
for  the  year  ended  Jime  30,  191 6,  and  during  the  current  fiscal 
year  receipts  from  this  source  should  become  normal  and  ap- 
proach that  amoimt. 

Receipts  from  navigation  fees  amounted  to  $143,492.19,  com- 
pared with  $146,508.02  for  the  previous  year.    The  receipts  from 
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navigation  fines  and  penalties  amounted  to  $162,146.50,  compared 
with  $32,097.68  for  the  previous  year.  The  increase  is  almost 
wholly  due  to  the  forfeiture  of  the  steamer  Sacramento,  This  ship 
was  a  former  German  ship  which  by  fraud  secured  an  American 
register  at  San  Francisco  and  forthwith  imder  German  direction 
proceeded  with  supplies  to  the  squadron  of  Admiral  von  Spee,  oflf 
;the  Juan  Fernandez  Islands,  thus  enabling  that  squadron  to  sail 
-to  its  destruction  off  the  Falklands.  The  steamer  Sacramento  was 
"decreed  forfeited  and  the  forfeiture  compromised  for  $250,000,  of 
which  $125,000  was  paid  last  year,  and  the  balance  is  to  be  paid 
during  the  current  fiscal  year. 

The  total  navigation  receipts  for  the  year  thus  have  been 
$1,570,867.92,  compared  with  $1,351,492.66  for  the  previous  fiscal 
year.  It  may  be  noted  that  the  appropriations  by  Congress  lor 
all  branches  of  the  Navigation  Bureau  amounted  to  $217,045. 

lUdio  Communication. . 

Under  the  Executive  order  of  April  30,  191 7,  "to  insure  the 
proper  conduct  of  the  war  against  the  Imperial  German  Govern- 
ment and  the  successful  termination  thereof  coast  radio  stations 
were  operated  by  the  Navy  Department  or  closed,  and  the  order 
is  still  in  force,  pending  ratification  of  the  treaty  of  peace.  The 
Navy  Department  continued  the  supervision  of  the  allotment  of 
radio  apparatus  to  ship  and  shore  stations  and  supplied  naval 
radio  operators  to  many  ships.  The  regular  force  of  radio  in- 
spectors of  the  Bureau  of  Navigation  continued  to  serve  with 
our  armed  forces  ashore  and  afloat,  and  I  am  pleased  to  add  that 
the  value  of  their  services  in  many  instances  has  been  recognized 
by  our  Government  and  the  Governments  of  the  alUes  by  pro- 
motion and  by  the  award  of  decorations.  Many  of  our  force 
have  now  been  honorably  discharged  from  the  Army  or  Navy 
and  with  a  few  exceptions  have  retximed  to  the  bureau. 

During  the  past  year  the  bureau's  Radio  Service  made  4,243 
inspections  on  ships  subject  to  the  radio  ship  act,  compared  with 
4,341  similar  inspections  during  the  previous  fiscal  year  and,  in 
addition,  917  inspections  of  the  apparatus  on  ships  volimtarily 
equipped.  The  inspections  developed  425  cases  of  apparatus 
more  or  less  defective  or  of  inadequate  complement  of  radio 
operators. 

The  inspection  of  ship  apparatus  was  of  the  first  importance 
for  security,  particularly  during  hostilities.  It  was  not  possible 
with  the  force  available  to  make  the  critical  examination  of 
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apparatus  preliminary  to  the  issue  of  licenses  to  ship  stations 
under  the  act  to  regulate  radio  communication  and  the  treaty 
to  which  it  gives  effect.  Only  250  ship  stations  were  thus  fully 
examined,  but,  in  addition,  provisional  licenses  were  issued  to 
1,196  ship  stations.  In  some  instances  the  apparatus  for  these 
stations  was  fmnished  by  the  Navy  Department  and  was  at 
times  necessarily  incomplete  or  imperfect.  In  addition,  866  ships 
are  equipped  with  wireless  apparatus,  requiring  licenses  which  it 
has  not  been  practicable  to  issue  even  provisionally. 

This  branch  of  the  work  is  very  much  in  arrears,  and  the  laws 
can  be  carried  out  only  by  a  considerable  increase  in  the  inspec- 
tion force  for  which  a  deficiency  estimate  has  been  submitted  to 
Congress.  On  July  i,  191 5,  only  897  American  ships  were 
equipped  with  apparatus  for  radio  communication,  while  on 
July  I,  1 91 9,  the  number  was  2,312.  Meanwhile  the  appropria- 
tion for  the  maintenance  of  the  wireless-inspection  service  in  all 
its  branches  has  remained  $45,000.  With  the  coming  of  peace 
it  will  be  necessary  not  only  to  overcome  the  arrears,  but  to 
provide  for  regularly  continuing  inspection,  which  soon  will 
involve  three  times  the  number  of  American  ships  subject  thereto 
in  1915. 

The  total  number  of  examinations  of  applicants  for  radio  oper- 
ator's Ucense  was  2,729.  One  thousand  one  hundred  and  twenty- 
four  passed  the  examinations  and  received  operator's  licenses.  In 
addition,  the  licenses  of  579  operators  were  renewed.  After  years 
of  effort,  the  Bureau  of  Navigation  has  secured  for  its  license  to 
radio  operators  a  reputation  in  the  technical  world  so  that  the 
license  is  sought  for  as  an  evidence  of  proficiency  by  foreign 
operators,  as  well  as  by  our  own.  The  bureau  decided  not  to 
lower  the  standard  of  its  examination  and  license,  but  to  meet 
emergencies  due  to  the  shortage  of  radio  operators  by  authorizing 
inspectors  to  allow  operators  with  some  experience,  but  unable 
to  pass  the  examination,  to  go  to  sea  under  a  temporary  permit. 
At  the  end  of  the  fiscal  year  June  30,  1919,  there  were  outstanding 
48  commercial  extra  first-operators'  licenses,  2,436  commercial 
fij-st  licenses,  and  610  commercial  second  licenses,  in  all  3,094 
operators,  a  ntunber  insufl&cient  even  if  all  were  fully  employed 
all  the  time  to  fully  man  the  2,312  American  ships  equipped  with 
radio  apparatus  on  June  30,  191 9.  The  deficiency,  however,  is 
being  partly  overcome  by  the  radio  inspectors,  who  are  instructed 
to  give  special  attention  to  the  examination  of  operators. 
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The  examination  and  license  of  amateur  operators  and  stations 
ceased  in  April,  191 7.  The  amateur  field  has  recently  again 
been  opened. 

The  volume  of  radio  inspection  will  thus  be  very  much  greater 
than  it  was  before  the  war;  furthermore,  the  commercial  radio 
equipment  of  the  near  future  will  diflfer  in  many  respects  from  that 
of  the  past  because  of  the  improvements,  developments,  and 
inventions  resulting  from  the  intensified  use  of  radio  communica- 
tion diuing  the  war.  More  flexible  and  efficient  equipment  will 
come  into  use,  including  the  radio  telephone.  The  invention  and 
improvement  of  directional  radio  apparatus  by  which  position 
may  be  determined,  to  a  great  extent  the  result  of  investigations 
by  an  expert  in  the  Bureau  of  Standards,  this  Department,  have 
a  special  and  obvious  value  at  sea.  Improvements  in  the  tuning 
of  apparatus  permit  a  greatly  increased  amount  of  traffic.  Radio 
telegraphy  in  certain  localities  where  the  maintenance  of  wire 
lines  is  impossible  for  physical  reasons  or  prohibited  on  accoimt 
of  cost  must  hereafter  be  reckoned  with.  The  wonderful  ad- 
vances in  aerial  navigation  with  the  use  of  wireless  for  communi- 
cation between  ships  in  the  air  and  stations  on  the  earth  intro- 
duces another  complication. 

The  subject  of  the  scientific  development  of  radio  communica- 
tion during  the  war  is  too  technical  and  complicated  to  be  set 
forth  in  detail  in  this  report.  It  is  mentioned  as  showing  that 
operators  hereafter  must  have  a  broader  theoretical  training  and 
a  more  accurate  knowledge  of  the  radio  art  than  hitherto,  the 
standards  of  the  inspection  service  and  the  scientific  qualifications 
of  the  inspectors  must  be  advanced.  These  considerations  have 
led  the  Department  to  ask  for  a  deficiency  appropriation  of 
$55,000  to  meet  conditions  and  requirements  when  radio  com- 
munication resumes  its  normal  place  as  an  instrument  of  com- 
mercial communication. 

International  Radiotelegraphic  Conference. 

The  developments  in  radio  commimication  and  the  great 
improvement  in  transoceanic  radio  communication  point  to  the 
need  of  a  revision  of  the  International  Radiotelegraphic  Con- 
vention of  191 2,  to  which  the  United  States  is  signatory.  The 
International  Radiotelegrapliic  Conference  adjourned  at  London 
with  the  imderstanding  that  the  next  conference  should  be  held 
in  191 7.  The  war  made  that  impossible,  but  all  are  agreed  that 
the  conference  should  be  held  as  early  as  possible  in  1920,  and 
Congress  will  be  asked  to  provide  for  American  representation. 
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Load  Linei  Measurementi  Bulkheads. 

The  necessity  for  legislation  to  provide  for  load  lines  on  cargo 
vessels  has  been  referred  to  in  my  former  reports.  A  bill  (S.  575; 
H.  R.  3621)  embodying  the  views  of  this  Department  has  been 
favorably  reported  to  the  Senate  and  the  House  of  Representa- 
tives. The  bill  enables  the  Secretary  of  Commerce  to  avail  himself 
of  the  facilities  afforded  by  the  American  Bureau  of  Shipping  and 
gives  that  useful  organization  an  official  status,  establishing  rela- 
tions between  our  Government  and  the  American  bm-eau  similar 
to  those  between  the  British  Government  and  Lloyd's  Society. 
To  give  effect  to  the  legislation,  several  high-grade  technical 
experts  will  be  needed  in  the  Department  of  Commerce,  and  at 
some  ports  it  will  be  necessary  to  provide  officers  competent  to 
make  the  surveys  preliminary  to  the  establishment  of  load  lines 
in  the  case  of  ships  which  are  not  classed  by  the  American  bureau 
or  by  other  classification  societies.  The  estimates  to  give  effect 
to  the  load-line  bill,  if  enacted,  are  being  prepared. 

In  my  report  for  191 7  mention  was  made  of  the  need  for  creating 
in  seaboard  and  Great  Lakes  shipbuilding  districts  a  small  corps  of 
men  trained  to  the  accurate  measurement  of  ship  tonnage  instead 
of  relying  upon  the  detail  of  customs  inspectors.  This  matter  has 
not  been  pressed  during  the  war.  Hundreds  of  ships  have  been 
built  in  this  period  from  a  few  sets  of  plans  supplied  by  the  Govern- 
ment simplifying  the  work  of  measurement.  When  one  ship  of  a 
certain  type  had  been  carefully  measured,  it  was  necessary  merely 
to  send  blue  prints  and  results  for  their  guidance  to  customs  officers 
in  districts  where  other  ships  of  the  same  type  and  dimensions  were 
under  construction.  In  normal  times  many  ships  are  built  with 
regard  to  the  particular  trades  in  which  they  are  to  engage.  This 
is  the  only  way  in  which  the  fullest  use  can  be  secured  from  them 
and  is  necessary  to  success  in  the  highly  competitive  business  of 
shipping  in  foreign  trade.  In  time  we  shall  return  to  normal 
conditions.  The  Department  of  Commerce  will  then  require  a 
force  of  measurers  of  ships.  Legislation  and  the  estimates  to  give 
it  effect  await  surer  signs  of  the  return  to  normal  conditions  in 
shipbuilding  than  are  now  in  sight. 

With  the  return  of  normal  conditions  it  will  be  necessary  also  to 
give  closer  attention  to  bulkheads  and  other  important  details  of 
construction. 

Here,  too,  any  intelligent  action  by  the  Government  will  require 
a  small  technical  staff  in  the  Department  of  Commerce  and  officers 
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at  certain  seaports  capable  of  giving  effect  understandingly  to  its 
recommendations  and  conclusions. 

The  three  subjects  load  line,  measurement,  and  bulkheads  in- 
volve considerations  of  the  safety  of  the  ship  and  those  on  board 
which  are  paramount.  They  involve  also  issues  of  commercial 
competition  on  equal  and  fair  terms.  For  both  reasons  it  is 
plainly  desirable  that  there  should  be  substantial  accord  between 
the  maritime  powers  in  their  legislation  and  administrative  meas- 
ures. Again,  conditions  at  present  are  too  remote  from  normal 
to  warrant  the  suggestion  of  early  and  formal  meetings  of  the 
maritime  representatives  of  those  powers  to  consider  measures  to 
effect  such  accord.  It  is  not,  however,  too  early  to  begin  those 
informal  conversations  which  necessarily  must  go  before  more 
formal  action,  and  the  Bureau  of  Navigation  has  the  general 
subject  under  consideration. 

Enforcement  of  Navigation  Laws. 

During  the  year  191 9  the  various  services  of  the  Bureau  of 
Navigation  reported  8,172  violations  of  the  Navigation  Laws,  the 
largest  number  acted  upon  by  this  Department  since  its  creation. 
These  violations  resulted  in  the  collection  of  $162,146.50  as  fines, 
the  largest  amount  collected  from  this  source  at  least  during  the 
last  25  years,  due  mainly  to  the  collection  of  a  single  penalty  of 
$125,000  in  the  case  before  described. 

The  work  of  enforcing  the  law  was  performed  through  the  offices 
of  the  collectors  of  customs,  navigation  inspectors,  Steamboat-In- 
spection Service,  and  the  Department's  inspection  boats.  In  ad- 
dition to  these,  56  owners  of  motor  boats,  most  of  them  members 
of  the  United  States  power  squadron,  tendered  their  services  and 
boats  on  Sundays  and  holidays  at  $1  per  year. 

During  1 91 9  there  were  1 1 ,071  counts  of  passengers  going  on  ex- 
cursion steamers  aggregating  7,783,791  passengers,  as  compared 
with  4,916,772  passengeis  for  the  previous  year.  Of  this  number 
the  navigation  inspectors  made  7,380  counts  of  6,250,948  pas- 
sengers. 

On  408  occasions  it  was  found  necessary  to  prevent  more  pas- 
sengers going  on  board  vessels.  This  involved  the  safety  of 
186,307  passengers.  The  navigation  inspectors  are  employed  only 
during  the  months  of  June,  July,  and  August.  While  not  count- 
ing passengers  they  are  employed  in  the  general  enforcement  of 
the  navigation  laws,  especially  those  relating  to  motor  boats. 

During  the  fiscal  year  passenger  ships  on  314  voyages  brought 
55,603  steerage  passengers  to  the  United  States,  compared  with 
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67,988  such  passengers  in  1918, 147,493  passengers  in  1917, 154,057 
in  1916,  211,057  in  1915. 

Motor  Boats. 

The  general  resumption  of  the  use  of  motor  boats  has  extended 
fhe  usefuhiess  of  our  inspection  vessels  in  safeguarding  the  lives 
of  those  using  them. 

The  act  of  June  7,  191 8,  requiring  the  numbering  of  undocu- 
mented motor  boats  went  into  effect  December  7,  191 8,  and  is 
quite  generally  complied  with,  especially  in  those  sections  where 
we  have  facilities  for  the  enforcement  of  the  law.  Up  to  July  i 
of  this  year  there  had  been  numbered  91,916  motor  boats.  It  is 
estimated  that  there  are  approximately  250,000  motor  boats  in 
the  United  States,  perhaps  200,000  of  which  are  subject  to  this 
law.  For  its  enforcement  it  is  essential  that  the  Department 
should  have  additional  facilities. 

There  have  been  turned  over  to  us  by  the  Navy  Department 
two  small  motor  boats  used  by  them  during  the  war  as  station 
patrols  which  are  especially  adapted  to  our  service.  The  House 
Committee  on  Appropriations  has  included  in  the  deficiency  bill 
for  1 920  a  provision  which  will  enable  us  to  place  these  vessels  in 
operation  about  the  first  of  March  and  continue  their  use  during 
the  balance  of  the  fiscal  year.  We  will  thus  be  able  to  cover  with 
our  five  vessels  the  Atlantic  and  Gulf  coasts,  Mississippi  River 
and  tributaries,  and  place  one  vessel  on  the  Great  Lakes. 

The  inspection  forces  of  the  Bureau  of  Navigation  are  cooper- 
ating with  the  Internal  Revenue  Bureau  in  the  collection  of  taxes 
imposed  on  the  use  and  business  of  motor  boats.  The  revenue 
derived  from  the  work  of  these  inspection  boats  of  the  Depart- 
ment in  the  collection  of  taxes  and  navigation  fines  should  be 
greatly  in  excess  of  their  cost  of  operation. 
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CONCLUSION. 

Need  for  a  Unified  Government  Commercial  Organization. 

Section  3  of  the  organic  act  of  February  14,  1903  (32  Stat.,  825),. 
provides  as  follows: 

It  shall  be  the  province  and  duty  of  said  Department  to  foster,  promote,  and  develqp 
the  foreign  and  domestic  commerce,  the  mining,  manufacturing,  shipping,  and 
fishery  industries,  the  labor  interests,  and  the  transportation  facilities  of  the  United 
States;  and  to  this  end  it  shall  be  vested  with  jurisdiction  and  control  of  the  depart- 
ments, bttreaus,  offices,  and  branches  of  the  public  service  hereinafter  specified,  and 
with  such  other  powers  and  duties  as  may  be  prescribed  by  law. 

So  much  of  the  foregoing  as  relates  to  labor  interests  is  super- 
seded by  the  organic  act  creating  the  Department  of  Labor. 
The  balance  remains  in  full  force  and  vigor.  There  is  no  other 
department  of  the  Government  charged  by  law  with  the  broad 
duty  to  foster,  promote,  and  develop  the  foreign  and  domestic 
commerce,  etc.,  of  the  United  States.  It  is  assumed  that  this  law 
was  meant  to  be  taken  seriously;  that  the  duties  imposed  by  it 
upon  the  Department  of  Commerce  were  real  duties;  and  that  it 
should  have  the  authority  and  the  responsibility  of  performing 
them.  It  is,  perhaps,  not  too  much  to  assume  that  the  Depart- 
ment of  Commerce  was,  within  the  sphere  which  is  above  out- 
lined, intended  to  have  the  same  authority  and  influence  that  the 
Treasury  Department  has  in  finance,  the  War  and  Navy  Depart- 
ments in  their  respective  fields  of  military  effort,  the  Agriculture 
Department  in  the  field  of  agriculture,  the  Department  of  State 
in  diplomacy,  and,  indeed,  each  of  the  other  executive  depart- 
ments within  its  lawful  field. 

Such  is,  however,  not  the  case.  Other  bodies  exist  who  per- 
form in  whole  or  in  part  the  duty  charged  by  law  upon  the  Depart- 
ment of  Commerce.  In  writing  frankly  of  the  actual  situation  it 
should  be  premised  that  the  matter  is  not  discussed  in  any  spirit 
of  complaint,  nor  is  there  any  thought  of  criticism  of  persons  or  of 
specific  bodies.  The  subject  under  review  is  a  matter  of  organiza- 
tion, and  the  question  being  discussed  is  whether  oiu*  present 
organization  is  fitted  to  cope  effectively  with  the  serious  com- 
mercial problems  that  face  the  country. 

Any  review  of  the  commercial  work  of  the  Government  must 
show  that  the  absence  of  organization  is  its  most  conspicuous 
304 
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feature.  There  is  an  excess  of  organizations;  too  little  system. 
Numerous  bodies  exist,  functioning  more  or  less  in  the  same  field 
or  with  direct  action  therein,  each  independent,  withqut  coordina- 
tion, without  liaison,  without  the  obligation  on  the  part  of  any  of 
them  to  inform  the  others.  In  short,  there  exists  in  our  public 
conmiercial  organization  very  much  the  same  condition  that 
existed  in  the  allied  armies  before  unity  of  command  was  secured. 
It  would  not  be  questioned  that  before  that  time  the  commanders 
of  the  allied  and  associated  forces  were  sincere,  competent,  and 
devoted  men.  Each,  in  his  own  separate  sphere,  was  doing  his 
best  and  trying  to  support  his  allies  as  fully  as  he  could.  The 
difficulty  was,  of  course,  that  the  spheres  were  separate.  Just  so 
it  is  in  our  Government  commercial  organization.  Different 
bodies,  composed  of  able  and  earnest  men,  function  separately  on 
commercial  subjects  at  home  and  abroad,  without  mutual  plan, 
without  frequent  consultation,  and  often  in  entire  ignorance  of 
what  the  others  are  doing. 

The  War  Finance  Corporation  is  given  authority  ^o  furnish 
credits  to  the  extent  of  a  billion  dollars  **in  order  to  promote 
commerce  with  foreign  nations. "  There  is  no  doubt  this  fimction 
will  be  performed  by  them  wisely  and  well,  so  far  as  the  law 
permits;  but  there  is  no  obligation  to  coordinate  their  work  with 
that  of  the  Department  of  Commerce,  although  this  last  is  chaiged 
to  "foster,  promote,  and  develop  the  foreign  and  domestic  com- 
merce" of  the  country.  The  management  of  the  War  Finance 
Corporation  has  shown  marked  courtesy  to  the  Department  of 
Commerce,  but  there  exists  no  close  cooperation. 

The  Federal  Reserve  Board  admirably  performs  a  fimction  of 
vital  importance  to  our  conmierce  and  finance.  One  can  only 
speak  of  it  in  terms  of  approval  and  admiration,  but,  so  far  as 
the  Department  of  Commerce  is  concerned,  it  fimctions  separately, 
without  obligation  of  either  consultation  or  of  cooperation. 

The  Interstate  Commerce  Conmiission  performs  fimctions  of 
high  value  in  our  domestic  and  foreign  conmiercial  life;  but  it 
performs  them  as  a  separate  organization.  It  probably  does 
not  occur  to  the  distinguished  members  of  that  useful  body  to 
either  consult  or  cooperate  with  the  Department  of  Commerce, 
or  that  the  latter  has,any  interests  or  functions  in  conmion  with  it. 

The  Shipping  Board  provides  for  the  carrying  of  our  commerce 
to  the  ends  of  the  earth  and,  through  its  officers  and  representa- 
tives abroad,  takes  an  important,  if  not  a  vital,  part  in  our  com- 
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mercial  activity,  but  the  Department  of  Commerce  is  not  repre- 
sented upon  the  Shipping  Board  and,  except  as  a  matter  of 
courtesy,  can  not  influence  or  guide  it. 

The  Federal  Trade  Commission  has  duties  of  high  importance 
vitally  affecting  our  domestic  and  otu-  foreign  trade;  but  no  rep- 
resentative of  the  Department  of  Commerce  forms  a  portion  of 
that  body,  nor  is  there  existing  any  obligation  for  that  commission 
to  function  in  close  relation  with  the  Department  of   Commerce. 

The  International  High  Commission,  of  which  tlie  Secretary 
of  the  Treasury  is  the  ex  officio  chairman,  is  a  composite  body 
representing  the  United  States  and  the  other  American  Repub- 
lics. It  has  distinctly  commercial  fimctions,  among  them  the 
provision  of  unifoim  regulations  for  commercial  travelers,  of 
uniform  arrangements  for  the  classification  of  merchandise,  for 
customs  regulations,  for  consular  certificates  and  invoices,  and 
for  port  charges.  It  gives  special  consideration  to  the  protection 
of  patents  and  trade-marks  and  deals  with  the  extension  of  arbi- 
tration for  adjusting  commercial  disputes.  It  is  a  useful  and  dig- 
nified body,  whose  work  touches  closely  that  of  the  Department 
of  Commerce.  It  is  in  no  respect  inharmonious,  but  it  is  separate. 
The  Department  of  Commerce  has  no  legal  relation  to  it.  A  list  of 
its  pubUcations  is  found  upon  page  59  of  the  Heatings  Before  the 
Committee  on  Foreign  Affairs,  House  of  Representatives,  Sixty- 
fifth  Congress,  third  session,  on  the  diplomatic  and  consular  service 
appropriation  bill,  under  date  of  December  11,  191 8. 

The  Railroad  Administration,  through  its  power  to  embargo 
freights,  to  grant  or  remove  export  rates,  may  at  times  exercise  a 
controlling  power  over  both  our  domestic  and  foreign  commerce; 
but  it  has  under  the  law  no  relation  to  the  Department  of  Com- 
merce and,  save  as  a  matter  of  courtesy,  does  not  assume  that 
there  is  any  joint  field  of  endeavor. 

The  Department  of  State,  for  reasons  admitted  by  all  to  be 
good  and  sufficient,  maintains  foreign-trade  advisers  and  a  force 
for  the  purpose  of  gathering  foreign-trade  information.  The 
relation  between  that  department,  especially  through  its  Consular 
Service  and  the  foreign-trade  advisers  and  the  Department  of 
Commerce,  is  intimate  and  cordial.  It  has  been  a  privilege  to 
express  admiration  for  the  fine  and  fruitful  work  of  the  Consular 
Service.  There  is  a  "no  man's  land**  wherein  the  diplomatic 
field  runs  parallel  with  the  commercial  and  the  commercial  field 
touches  closely  upon  the  diplomatic.     It  will  probably  always 
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be  necessary  to  maintain  a  species  of  joint  endeavor  between  the 
two  departments. 

The  Department  of  Agriculture,  through  several  services,  assists 
or  supervises  large  commercial  transactions  at  home  and  abroad, 
and  does  so  ably  and  with  advantage  to  the  country. 

Again,  let  it  be  emphasized  that  the  relations  between  these 
various  bodies  are  not  frictional,  but  cordial.  The  men  com- 
prising the  various  groups  are  friends.  They  realize  they  are 
working  to  a  common  end.  I  repeat,  the  question  is  not  one  of 
individuals,  but  one  of  organization.  There  can  be  no  clear-cut 
commercial  policy  carried  out  by  separate  bodies  in  the  commer- 
cial field  that  do  not  interfunction.  Any  industrial  organization 
composed  as  is  the  commercial  organization  of  the  Government 
would  fail,  for  the  seeds  of  decay  are  planted  in  the  very  separate- 
ness  of  the  component  parts.  It  is  not  urged  that  these  bodies 
should  cease  to  be  or  that  their  functions  should  be  altered. 
There  are  separate  duties  belonging  to  each,  although  many  of 
those  duties  lie  in  a  common  field  with  the  Department  of  Com- 
merce. 

It  is,  however,  strongly  urged  that  each  and  every  one  of  these 
separate  services  should  be  linked  formally  to  that  Department 
which  alone  the  law  charges  with  the  duty  to  **  foster,  promote, 
and  develop  the  foreign  and  domestic  commerce"  of  the  country. 

Is  there  sound  reason  why  there  should  not  be  a  representative 
of  the  Department  of  Commerce  upon  the  War  Finance  Cor- 
poration, upon  the  Federal  Reserve  Board,  upon  the  Federal 
Trade  Commission,  upon  the  Shipping  Board,  upon  the  Inter- 
state Commerce  Commission,  or  upon  the  Railroad  Administra- 
tion? If  such  reason  exists,  what  is  it?  On  the  other  hand,  is 
it  the  public  purpose  and  intent  that  the  Department  charged  to 
"foster,  promote,  and  develop  the  foreign  and  domestic  com- 
merce "  of  the  country  should  do  it  only  in  part,  subject  to  the 
kindly  and  imintentional,  but  nevertheless  real,  competition  and 
control  of  others  charged  with  different  duties,  indeed,  but  so 
acting  as  in  some  measure  to  perform  or  to  control  the  perform- 
ance of  this  work  ? 

Very  clearly  either  the  Department  of  Commerce  should  be  so 
organized  as  to  perform  its  important  fimction  effectively  or  it 
should  not.  If  it  should  not  do  so,  then  the  organic  law  dic- 
tating its  fimctions  should  be  modified,  and  it  should  cease  to 
be  in  name  what  it  is  hardly  in  fact,  the  Department  of  Com- 
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merce.  Or,  on  the  other  hand,  it  should  be  recognized  that  it 
is  really  the  center  of  commercial  organization  on  the  part  of 
the  Government,  and  as  such  these  various  independent  bodies 
should  so  be  headed  up  into  it  that  the  world  of  commerce  and 
the  business  man  may  know  there  is  one  head  for  commerce  as 
there  is  one  for  agriculture,  as  there  is  one  for  war,  as  there  is 
is  one  for  the  Navy,  and  not  a  congeries  of  imrelated  parts  which 
operate,  indeed,  in  personal  harmony  and  peace,  but  without 
those  effective  results  which  alone  can  come  from  systematic  and 
unified  effort. 

The  foregoing  report  is  respectfully  commended  to  your  at- 
tention and  to  that  of  Congress. 

Respectfully, 

William  C.  Redfield, 

Secretary. 
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Appendix  A.— VESSELS  FOR  THE  UNITED  STATES  LIGHT- 
HOUSE SERVICE— URGENT  NECESSITY  FOR  REPLACE- 
MENT OF  VESSELS  WORN  OUT  AND  DESTROYED. 

Services  Performed  bj  Lighthouse  Vessels. 

In  the  operation  of  this  the  most  extensive  lighthouse  service  in  the  world,  covering 
47,300  miles  of  general  coast  line  and  rivers,  there  are  at  present  employed  117  vessels, 
of  which  54  are  tenders  and  63  are  light  vessels. 

The  tenders  serve  both  as  supply  ships  and  buoy  tenders,  carrying  supplies  and 
personnel  to  lighthouses  and  lightships,  placing  and  caring  for  buoys,  and  doing 
construction,  repair,  and  inspection  work.  They  are  the  arteries  of  the  Service, 
and  maintain  a  continuous  patrol  of  the  entire  cpast  of  the  United  States.  If  any- 
thing is  amiss  with  lightship,  lighthouse,  or  buoy,  they  are  promptly  dispatched 
in  aid,  and  very  frequently  succor  other  vessels  or  persons  or  property  in  danger. 

The  light  .vessels  are  floating  lighthouses,  located  in  the  most  important  positions 
for  safeguarding  shipping.  Many  of  them  are  on  very  exposed  and  hazardous  stations 
off  our  coasts.  Equipped  with  distinctive  lights,  powerful  fog  signals,  submarine 
bells,  and  radio  communication,  and  guarding  the  dangerous  points  of  the  coast  and 
the  approaches  to  the  great  harbors,  they  are  the  most  indispensable  of  the  aids  to 
navigation. 

No  vessels  are  exposed  to  more  severe  usage  than  the  vessels  of  the  Lighthouse 
Service;  the  tenders  are  continuously  in  service,  and  handle  buojrs  of  great  weight 
in  proportion  to  the  size  of  the  vessel,  as  well  as  quantities  of  coal  and  other  supplies. 
In  working  buoys  the  tenders  must  navigate  close  to  the  edge  of  reefs  and  shoals, 
and  in  waters  which  other  vessels  shtm.  Furthermore,  the  light  vessels  must  remain 
at  anchor  in  exposed  positions  during  the  most  severe  gales  and  hurricanes.  The 
handling  of  buoys  and  supplies  must  often  be  done  in  a  seaway,  under  difficult  or 
dangerous  conditions. 

Relation  to  Other  Government  Activities. 

The  United  States  is  investing  largely  in  shipping.  The  total  amoimt  authorized 
or  appropriated  by  Congress  for  the  Emergency  Fleet  Corporation  to  October  15, 
1918,  was  $3,671,000,000,  covering  the  purchase  and  construction  of  over  3,100  vessels, 
or  more  than  double  the  number  of  seagoing  merchant  vessels  of  the  United  States 
at  the  beginning  of  the  war.  The  expenditures  of  the  Navy  Department  for  the 
construction  of  new  vessels  for  the  fiscal  year  19 18  were  about  $450,000,000.  The 
expenditures  for  vessels  for  the  Lighthouse  Service  should  be  considered  as  one  of 
the  relatively  small  items  of  insurance  for  this  great  investment  of  the  Government 
in  shipping,  as  well  as  for  all  the  privately  owned  shipping  of  this  cotmtry  and  the 
dipping  of  other  countries  which  visits  our  shores.  The  United  States  expends 
about  $40,000,000  a  year  in  river  and  harbor  improvements.  The  maintenance  of 
the  aids  to  navigation  is  indispensable  if  these  improvements  are  to  obtain  their 
maximtun  usefulness. 
Present  Condition  of  Vessels  and  Necessity  for  U^eep. 

Under  normal  conditions  the  useful  life  of  a  lighthouse  tender  is  about  25  years 
and  of  a  light  vessel  about  30  years.    The  average  age  at  present  of  the  vessels  of 
the  Lighthouse  Service  is  for  tenders  23  years  and  for  light  vessels  28  years,  and  for 
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each  class  this  average  age  has  increased  by  3  years  since  1914,  owing  to  lack  of 
replacement  of  vessels.  Of  the  light  vessels  now  in  use  20  are  more  than  30  years 
old  and  of  the  tenders  17  are  more  than  25  years  old.  Some  of  the  light  vessels  are 
over  50  years  old. 

To  maintain  54  tenders  and  63  light  vessels  of  a  useful  age  it  is  evident  that  on  an 
average  2  tenders  and  2  light  vessels  must  be  built  each  year,  and  the  recommendations 
and  estimates  submitted  have  yearly  emphasized  this  fact.  In  the  9  years  since 
1910,  however,  but  11  tenders  and  7  light  vessels  have  been  built,  a  total  of  18,  or 
less  than  half  the  number  of  replacements  necessary  to  maintain  the  Service  on  its 
former  basis,  without  allowing  for  any  increase.  However,  since  19 10  the  number 
of  aids  to  navigation  maintained  by  this  Service  has  increased  from  11,660  to  about 
16,075,  a  total  increase  of  4,415,  or  38  per  cent,  and  3  new  districts — ^Alaska, 
Porto  Rico,  and  Hawaii — ^have  been  added;  also  the  ntunber  of  gas  buoys 
maintained  has  increased  from  325  to  about  600,  and  the  number  of  automatic 
gas  shore  lights  has  increased  from  117  to  about  600.  All  of  these  increases,  and 
partictdarly  the  gas  buoys  and  automatic  shore  lights,  have  added  greatly  to  the 
work  of  the  tenders;  so  that  notwithstanding  important  economies  in  tender 
service  that  were  effected  at  the  reorganization  in  19 10,  the  present  number 
of  tenders,  even  if  they  were  efficient  modem  vessels,  has  become  inadequate 
to  maintain  the  Service  as  required  in  the  interest  of  navigation.  Many  of  the 
present  tenders  are,  moreover,  of  a  t)rpe  not  suitably  to  perform  efficiently  the 
work  required  (4  of  them  are  side-wheel  vessels  built  36  or  more  years  ago)  and 
were  not  designed  to  handle  the  heavy  gas  buoys  which  have  been  developed  since 
tney  were  built.  Some  of  them  are  not  sufficiently  seawortny  to  be  sent  on  outside 
work  on  accotmt  of  their  age,  and  a  great  deal  of  time  is  lost  in  making  the  frequently 
needed  repairs.  Many  of  the  present  lightships  are  not  suitable  to  be  placed  on  ex- 
posed stations.  The  cost  of  repairs  and  overhaul  becomes  so  heavy  that  it  is  not 
economical  to  keep  in  commission  vessels  after  they  have  reached  a  reasonable  limit 
of  usefulness.  The  continued  use  of  these  old  vessels  often  results  in  a  greatly  dimin- 
ished output  with  the  same  or  greater  cost  of  operation  and  upkeep.  Of  more  im- 
portance than  the  question  of  efficient  and  economical  operation,  however,  is  that 
of  safeguarding  life.  Both  lighthouse  tenders  and  lightships  are  engaged  on  haz- 
ardous duty,  and  their  officers  and  crews  should  not  be  required  to  serve  on  vessels 
which  have  passed  a  reasonable  limit  of  usefulness,  nor  can  the  Lighthouse  Service 
properly  perform  its  part  in  the  safeguarding  of  life  and  property  on  the  navigable 
waters  of  this  country  without  necessary  vessel  equipment. 

Recent  Conditions  Affecting  Vessels. 

The  deficiency  of  vessels  in  the  Lighthouse  Service  has  been  accentuated  by  an 
unusual  number  of  casualties  in  the  last  year  and  a  half.  Since  January,  1918,  Diamond 
Shoal  light  vessel  has  been  sunk  on  station  by  a  German  submarine,  Cornfield  Point 
light  vessel  has  been  nm  into  by  a  barge  and  sunk  on  station.  Cross  Rip  light  vessel 
has  been  destroyed  by  the  ice.  Thirty- Five  Foot  Channel  ligjit  vessel  has  been  de- 
stroyed by  fire  at  a  contractor's  dock,  and  Bush  Bluflf  light  vessel  and  the  tender 
Gardenia  have  been  condemned  as  worn-out  and  not  worth  repair. 

All  the  tenders  of  the  Lighthouse  Service,  except  one,  were  by  yotu*  order  placed  on 
duty  with  the  Navy  Department  during  the  period  of  the  war,  and  from  April,  191 7, 
to  July,  1919,  have  been  performing  various  duties  for  that  department  in  addition  to 
their  regular  lighthouse  work.  Some  of  this  naval  duty,  such  as  the  handling  of  pro- 
tection nets,  has  been  strenuous  work  for  these  vessels.  As  a  ^pesult  of  this,  as  well  as 
the  shortage  of  tenders  and  the  difficulty  of  effecting  repairs  under  war  conditicms, 
there  has  been  an  tmusual  deterioration  of  vessels.  Experience  of  the  last  two  yean 
has  pfoven  that  the  lighthouse  vessels  are  of  especial  value  in  time  of  national  emer- 
gency.  This  is  an  additional  reason  for  the  proper  maintenance  of  these  vessels.   The 
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tenders  are  the  best  available  type  of  small  vessels  for  handling  moorings,  nets,  etc., 
and  the  light  vessels  are  valuable  signal  stations  at  strategic  points  off  the  coast. 

No  appropriations  for  lighthouse  vessels  have  been  made  since  the  act  of  Jtme  12, 
1917,  or  for  more  than  two  years.  Of  the  appropriations  made  at  that  time,  that  of 
$150,000  for  a  tender  for  the  third  district  has  been  impracticable  to  use,  as  the  lowest 
bid  received  for  the  vessel  was  $333,800,  and,  on  readvertising,  $357,250,  not  including 
equipping  the  vessel.  The  appropriation  of  $150,000  intended  for  two  small  light 
vessels  for  the  Great  Lakes  was  barely  sufficient  to  contract  for  one  such  vessel.  Pres- 
ent conditions  in  the  shipbuilding  industry  render  it  impossible  to  use  several  appro-- 
priations  or  balances  of  appropriations,  as  they  are  quite  insufficient  under  present 
shipbuilding  costs.  Under  the  appropriation  of  Jime  12,  191 7,  of  $130,000  for  a  light 
vessel,  recent  bids  were  $297,000,  $396,700,  arid  $496,000  for  the  vessel,  without  outfit. 

Due  to  war  conditjlons  and  insufficiency  of  appropriations,  no  new  contracts  for 
lighthouse  tenders  have  been  made  since  September,  191 5,  and  since  June,  1916,  only 
one  light  vessel  has  been  contracted  for. 

Very  thorough  investigation  has  been  made  as  to  the  possibility  of  obtaining  vessels 
suitable  for  work  of  the  Lighthouse  Service  from  the  Shipping  Board  or  from  vessels 
no  longer  needed  by  the  Navy.  It  was  found  that  the  Shipping  Board  had  no  vessels 
in  any  way  suitable.  From  the  Navy  two  small  vessels  have  been  transferred  which 
will  be  used  for  shoal-water  tender  work,  but  will  be  of  but  limited  usefulness.  Both 
lighthouse  tenders  and  light  vessels  are  vessels  of  unusual  requirements,  and  it  is 
impracticable  to  meet  the  special  needs  of  this  work  by  adapting  vessels  built  for  other 
purposes. 

Essential  Program  for  Maintenance  of  Vessels  for  Lighthouse  Service. 

From  careful  estimates  and  examinations  as  to  the  condition  and  further  service- 
ability of  vessels  of  the  Lighthouse  Service,  it  is  found  that  within  the  next  five  years 
18  light  vessels  and  10  tenders,  as  shown  in  the  following  list,  should  be  replaced  with 
vessels  of  the  types  indicated,  and  i  light  vessel  should  be  built  for  new  station.  As 
it  will  require  under  favorable  conditions  from  two  to  three  years  after  appropriation 
is  made  before  vessels  are  available  for  service,  funds  should  be  provided  now  for  17 
of  these  vessels  urgently  needed,  in  addition  to  3  vessels  for  which  estimates  have 
been  heretofore  submitted,  2  to  be  built  under  the  authorization  of  Jime  20,  1918,  and 
I  to  replace  Diamond  Shoal  light  vessel. 

The  vessejis  for  which  appropriation  should  be  made^now'are  the  following,  with 

estimated  cost: 

To  replace  Diamond  Skoal  light  vessel. 

Estimated  cost. 

Light  vessel  to  replace  No.  71,  Diamond  Shoal,  fifth  district,  class  i «  $450, 000 

To  be  built  under  authorization  of  June  20,  IQ18. 

Tender  to  replace  Jessamine^  fifth  district,  class  B 400, 000 

Tender  to  replace  Gardenia,  third  district,  class  B 400, 000 

.   Total b8oo,ooo 

Additional  vessels,  authorization  of  which  is  now  necessary.^ 

Light  vessel  for  Bamegat,  N.  J.  (new  station),  class  2 335, 000 

Light  vessel  to  replace  No.  51,  relief,  third  district,  class  2 335, 000 

Tender  to  replace  John  Rodgers,  third  district,  class  B 400, 000 

Tender  to  replace  Holly,  fifth  district,  class  B 400, 000 

Tender  to  replace  Mistletoe,  third  district,  class  B 400, 000 

•  Covered  by  pendhif  deficiency  bill,     h  Covered  by  pending  deficiency  bill  in  amount  of  $760,000. 
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Light  vessel  to  replace  No.  43,  relief,  eighth  district,  class  2 $335, 000 

Xight  vessel  to  replace  No.  20,  Cross  Rip,  Mass.,  second  district,  class  2  ...  335, 000 

Light  vessel  to  replace  No.  3,  Handkerchief,  Mass.,  second  district,  class  2  335, 000 

Tender  to  replace  Goldenrod,  fourteenth  district,  river 100, 000 

Light  vessel  to  replace  No.  11,  Scotland,  N.  J.,  third  district,  class  2 335, 000 

Light  vessel  to  replace  No.  44,  Northeast  End,  N.  J.,  third  district,  class  2 . .  335, 000 

Light  vessel  to  replace  No.  68,  Fire  Island,  N,  Y.,  third  district,  class  2 335, 000 

Light  vessel  to  replace  No.  6q,  Overfalls,  Del.,  third  district,  class  2 335, 000 

Light  vessel  to  replace  No.  46,  Tail  of  Horseshoe,  Va.,  fifth  district,  class  2 .  335, 000 
Light  vessel  to  replace  No.  50,  North  Manitou,  Mich.,  twelfth  district, 

class  3 160,000 

5^ight  vessel  to  replace  No.  s?*  Grays  Reef,  Mich.,  twelfth  district,  class  3 . .  160, 000 
J^ight  vessel,  to  replace  No,  60,  Eleven-Foot  Shoal,  Mich.,  twelfth  district, 

class  3 160, 000 

'Xotal 5, 130, 000 

On  May  15,  1919,  in  a  letter  to  the  Speaker  of  the  House  of  Representatives  in  con- 
nection with  legislation  affecting  the  Lighthouse  Service,  this  Department  requested 
that  a  provision  be  included  authorizing  the  "Constructing  or  purchasing  and  equip- 
ping lighthouse  tenders  and  light  vessels  for  the  Lighthouse  Service,  $5,000,000.*' 
This,  with  the  estimates  pending,  would  provide  for  the  above  immediate  necessities. 
The  large  number  of  new  vessels  required  now  is  directly  due  to  the  conditions  of 
recent  years,  which  have  prevented  replacement  of  vessels  in  this  Service  at  a  proper 
rate.  The  situation  is  not  unprecedented,  however,  for  in  the  sundry  civil  act  of 
March  4,  1907,  appropriations  were  made  for  building  or  completing  21  light  vessels 
and  tenders,  and  an  amount  of  $2,180,000  was  included  for  vessels;  for  10  of  these 
vessels  there  had  also  been  previous  appropriations. 

The  building  of  vessels  for  this  Service  should  not  be  deferred  on  account  of  present 
shipbuilding  costs.  The  expense  will  undoubtedly  be  higher  than  the  costs  a  few 
years  back,  but  there  is  no  likelihood  of  any  early  reduction  in  shipbuilding  costs^ 
This  replacement  of  vessels  has  already  been  so  repeatedly  deferred  on  account  of 
war  conditions  that  the  fleet  of  this  Service  is  in  a  seriously  depreciated  condition, 
which  can  not  safely  be  permitted  to  continue.  The  costs  of  these  vessels  on  a  ton- 
nage basis  will  be  higher  than  costs  announced  by  the  Shipping  Board  for  building 
fabricated  ships  for  the  following  reasons:  The  lighthouse'  vessels  are  small,  are  of  a 
special  type,  will  be  built  in  small  numbers,  and  must  be  unusually  stanch  for  their 
size;  also,  the  Shipping  Board  per  ton  price  does  not  include  investment  charges 
and  depreciation  of  plant,  which  every  contractor  must  include  in  bidding  on  work. 
The  Lighthouse  Service  can,  however,  undoubtedly  obtain  more  favorable  bids  by 
constructing,  as  is  prop>osed,  several  vessels  of  one  type  at  one  time.  The  following 
are  some  comparisons  as  to  the  costs  of  vessels  of  small  size  and  special  types,  some- 
what comparable  with  the  required  vessels  for  the  Lighthouse  Service.  In  January, 
19 19,  the  Coast  Guard  contracted  for  building  five  cutters,  at  $687,000  each;  these 
vessels  are  of  1,200  tons  construction  weight,  or  will  cost  $572  per  ton.  The  tender 
Cedar,  completed  in  19 17,  according  to  sworn  statements  of  the  contractors,  cost 
$448  per  ton  construction  weight  to  build;  since  19 17  there  has  been  material  increase 
in  cost  of  shipbuilding.  The  lowest  bids,  received  wthin  the  past  year,  were  $565 
per  ton  for  the  tender  Oak,  and  $539  per  ton  for  a  vessel  for  the  Coast  Survey.  The 
recent  contract  price  for  steel  barges  for  the  upper  Mississippi  River  was  at  $401  per 
ton;  these  barges  are  of  much  simpler  construction  than  seagoing  vessels.  The  above 
comparisons  are  on  the  basis  of  construction  weight,  actual  weight  of  vessel  without 
supplies  or  load. 
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List  of  lighthouse  vessels  requiring  replacement  within  the  next  five  years  (not  allowing  for 

any  losses  of  vessels). 


Vessel. 


Age. 


Remarks. 


Replace  by— 


Necessaiy  to  build. 


UGHT  VSSSSLS. 

No.  7z— Diamond  Shoal 

No.  51— Relief 

No.  55— Lansing  Shoal. . . 

No.  4J— Relief 

No.  aa— Cross  Rip 

No.  6a— Bar  Point 

No.  6i — Huron 

No.  3— Handkerchief 

No.  IX— Scotland 

No.  44— Northeast  End  . 

No.  6»— Fire  Island 

No.  69— Overfalls 

No.  46— Tail  of  Horacshoe 

No.  56— Manitou 

No.  57 — Grays  Reef 

No.  60— Eleven  -  Foot 

Shoal. 
No.  73— Polk)ckRipSlue 

No.  48— Comfieki 

No.  34— Charleston 

No.  70 — San  Francisco  . . 
No.  39 — Brenton  Reef. . . 

TBNDBR8. 


Yrs. 


Jessamine 

Gardenia 

John  Rodgers. 

HoUy 

Mistletoe 

Goldenrod 

Arbutus 

Lilac 

Snowdrop 

Myrtk 


Sunk  by  submarine. 
Sunk  by  collision . . . 

Worn  out 

do 

do 

do 

do 

....do 

do 

do 

do 

Less  exposed  station 

Worn  out 

....do 


.do. 
.do. 


Less  exposed  station. 

Worn  out 

do 

do 

do 


Worn  oat... 
Condemned. 
Worn  out . . . 

do 

do 

....do 

do 

do 

do 

do 


New  ship 

do 

L.V.NO.  99  (building).... 

New  ship 

do 

Canadians  will  provide. . . 
L.  V.  No.  X03  (building)  . 

New  ship 

do 

do 

do 

do 

do 

do 

do 

do 


do 

L.  V.  No.  73 . 

New  ship 

do 

L.  V.  N0.69. 


New  tender. 

do 

do 

do 

....do 

....do 

....do 

do 

do 

do 


Class  z.  light  vessel. 
Class  a,  light  vessel. 

Do. 
Do. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Class  3.  light  vessel. 
Do. 
Do. 

Class  a.  light  vesseL 


Class  I,  light  v< 
Do. 


Class  B,  tender. 

Do. 

Do. 

Do. 

Do. 
Class,  spedaf. 
Class  B.  tender.. 
Class  A,  tender.- 
Class  B,  tender. 

Do. 


Additional  vessels  required  for  new  station. 

Light  vessel,  Barnegat,  N.  J Class  s 

Tender  for  Alaska Class  B* 

General  types  of  vessels  proposed. 


Vessel. 


Length. 


UGBTVSSSSLS. 

Class  I.  most  exposed  stations 

Class  a,  exposed  stations 

Class  3.  Great  Lakes  stations 

TBNDBRS. 

Class  A.  seagoing 

Oasa  B,  coastwise 

Class  special,  inland  rivers 


Feet 
U7 
X35 
96 


X90 
X70 
X50 


Construction  weight  and 
cost. 


6x5  tons,  at  $650  per  ton . . 
5x5  tons,  at  $650  per  ton . . . 
a4o  tons, at  $650  per  ton . . 

x.ooo  tons, at  $650  per  toa. 
6ao  tons,  at  $650  per  ton . . 
350  tons,  at  I400  per  ton . . 


Bstimatcdl 
cost. 


t4oo,o 
S35»0 
x6o,o 

650,0 
400,0 
xoo,o 
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Appendix  B.— THE  DOGFISH  CAMPAIGN  AND  CONTRO- 
VERSY, AND  THE  INCREASED  CONSUMPTION  OF  FOOD 
FISHES. 

There  is  widespread  interest  in  the  dogfishes,  their  ravages,  and  the  measures 
proposed  for  their  amelioration,  and  there  has  been  much  misconception  and  mis- 
statement regarding  the  relations  of  the  Department  of  Commerce  to  the  movement 
for  combating  the  dogfish  nuisance  by  making  commercial  utilization  of  these  fishes. 

It  therefore  seems  desirable  that  a  full  statement  on  this  subject  should  be  made, 
particularly  in  view  of  recent  criticism  in  Congress  in  which  the  dogfish  campaign 
was  associated  with  another  wholly  tmrelated  activity  of  the  Department  and  was 
used  in  a  misleading  argument  for  defeating  a  meritorious  service  hitherto  success- 
fully executed  for  the  piupose  of  increasing  the  consumption  of  aquatic  products, 
adding  to  the  food  supply,  and  reducing  food  costs. 

For  many  years  the  fishermen  of  the  New  England  coast  have  complained  of  their 
serious  losses  from  the  destruction  wrought  by  dogfishes,  two  species  of  small  sharks 
which  appear  in  the  coastal  waters  in  large  schools  during  the  summer.  A  related 
species,  with  similar  habits,  is  the  subject  of  like  complaint  on  the  Pacific  coast. 
Measures  intended  for  the  relief  of  the  fi^ermen  from  this  serious  trouble,  embodying 
in  one  form  or  another  the  payment  of  a  bounty,  have  been  considered  by  Congress. 

On  May  a,  1913,  Hon.  Asher  Hinds,  of  Maine,  introduced  in  the  House  of  Represent- 
atives the  following  bill  (H.  R.  4584,  63d  Cong.,  ist  sess.): 

A  Bill  To  protect  our  national  food  supply  by  the  extennination  of  certain  enemies  of  food  fishes  of  the 

Atlantic  coast. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled,  That  a  Federal  bounty  of  not  less  than  2  cents  shall  be  paid  by 
the  United  States  for  each  dc^^fish  or  dc^;fish  ^ark  caught  and  exterminated  by  citizens 
or  fishermen  of  the  United  States  in  the  waters  of  the  Atlantic  Ocean  between  Cape 
Hatteras  and  Eastport,  Maine,  by  the  delivery  of  the  tail  section  only  of  said  dodSsh 
or  dogfish  shark  to  such  vessels,  works,  or  places  as  may  be  designated,  which  shall  be 
paid  for  on  delivery  to  the  United  States  Government  authorities,  tmd^r  regulations 
prescribed  by  the  Secretary  of  Commerce. 

Sec.  2.  That  the  Department  of  Commerce  shall  annually,  in  the  estimates  made  to 
the  Congress  of  the  United  States  of  the  sums  required  or  deemed  necessary  to  be 
raised  for  its  department,  recommend  such  a  stun  to  carry  out  the  provisions  of  this 
bill  as  it  deems  requisite  to  accomplish  the  purpose  herein  intended,  and  which 
shall  include  all  sums  necessary  for  carrying  out  completely  the  objects  herein  sought, 
the  extermination  of  said  dogfish. 

Sbc.  3.  That  this  Act  shall  go  into  effect  on  its  passage. 

At  the  request  of  the  chairman  of  the  Committee  on  the  Merchant  Marine  and 
Fisheries,  the  Department  made  the  following  report  of  its  views  on  this  bill  in  a 
letter  from  the  Acting  Secretary  to  the  chairman  of  the  Committee  on  the  Merchant 
Marine  and  Fisheries,  House  of  Representatives,  dated  April  21,  1914: 

In  reply  to  your  letter  of  April  15  enclosing  a  copy  of  H.  R.  4584,  "To  protect  our 
national  food  supply  by  the  extermination  of«  certain  enemies  of  the  food  nshes  of  the 
Atlantic  coast,"  you  are  advised  that  the  Department  believes  that  the  principle 
involved  in  the  proposed  legislation  is  inimical  to  the  public  interest.  If  the  practice 
of  paying  bounties  for  the  destruction  of  the  enemies  of  food  fishes  is  be^un  it  will 
eventually  develop  into  a  burden  on  the  Nation.  It  will  be  but  a  question  of  time 
when  the  demand  will  arise  for  bounties  on  star-fishes,  drills,  and  drumfishes  which 
destroy  great  quantities  of  oysters,  on  the  dogfish  ^  the  Great  Lakes  and  the  garfishes 
of  the  same  waters  and  the  Mississippi  Valley,  and  a  host  of  other  aquatic  animals 
concerning  which  more  valid  pleas  can  be  raised  than  in  respect  to  the  dog  shark. 
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The  Department  does  not  believe  that  the- latter  is  as  destructive  to  food  fishe?  as 
is  generally  supposed,  although  it  is  a  great  nuisance  and  a  source  of  loss  to  the  fisher- 
men. Both  of  the  common  species  are  principally  bottom  feeders,  and  the  fragments 
of  food  fishes  found  in  them  are  generally  baits  stolen  from  the  lines  or  fish  eaten  from 
the  nets.  There  is  even  no  suppjort  for  the  reiterated  statement  that  the  species  found 
on  the  Maine  coast  is  destructive  to  lobsters,  the  quotations  to  that  effect  attributed 
to  the  publications  of  the  Bureau  of  Fisheries  applying  to  the  southern  species. 

The  Bureau  of  Fisheries  estimates  that  about  2,700,000  dogfish  were  taken  in  the 
fisheries  on  Georges  Bank,  South  Channel,  and  Nantucket  Shoals  alone  in  1913,  which 
would  require  the  payment  of  $54,000  in  bounties  under  tlie  provisions  of  fiiis  bill  in 
addition  to  the  costs  of  administration.  It  is  believed  that  $500,000  annually  would 
be  required  to  give  effect  to  the  proposed  legislation.  Moreover,  there  would  be  no 
way  by  which  the  Department  could  assure  itself  that  the  dogfish  tails  on  which  boun- 
ties were  claimed  were  from  fish  taken  within  the  limits  prescribed  in  the  bill  and 
undoubtedly  there  would  arise  a  lucrative  business  of  importing  dogfish  tails  from 
other  parts  of  the  coast. 

I  recommend  an  adverse  report  on  this  bill. 

On  May  9,  1913,  Hon.  Charles  F.  Johnson,  of  Maine,  introduced  in  the  Senate  the 
following  bill  (S.  1868,  63d  Cong.,  ist  sess.): 

A  Bill  To  preserve  our  national  sea-food  supplies  and  reserve  and  to  assist  in  fertilizing  the  land  to  better 
the  conditions  of  our  farmers,  our  fishermen,  and  ultimate  consiuners  of  food  by  Federal  fertilizer  utili- 
zation of  small  sharks,  called  dogfish,  also  several  species  of  unutilized  salt-water  fishes,  all  preying  uixm 
and  destroying  our  national  sea  and  shore  fishenes,  of  enormous  commercial  and  economic  value,  as 
plainly  shown  in  and  by  the  United  States  Bureau  of  Fisheries  Doctiment  numbered  Six  hundred  and 
twenty-two,  dated  nineteen  hundred  and  seven. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  A  merica 
in  Congress  assembled,  That  a  Federal  bounty  of  not  less  than  2  cents  each,  or  a  pur- 
chase price  of  not  less  than  $8  per  ton  of  two  thousand  pounds,  shall  be  paid  to  the 
American  fishermen  from  Eastport,  Maine,  to  Cape  Hatteras  for  the  labor  and  ex- 
pense attending  the  catching  of  and  delivery  of  the  entire  carcasses  of  the  said  small 
sharks,  called  Dc^sh,  to  the  proper  Federal  authorities  at  Federal  dogfish  and  shark 
reduction  works,  when  and  where  established  between  said  places  upon  the  Atlantic 
coast,  or  to  such  Federal  collecting  vessels  as  may  be  designated  by  the  proper  Fed- 
eral authorities. 

The  said  piu-chase  price  of  not  less  than  $8  per  ton  shall  also  be  paid  to  American 
fishermen  for  all  said  sharks,  skates,  and  other  shark  species  delivered  by  said  fisher- 
men to  said  dogfish  and  shark  reduction  works,  or  delivered  to  said  Federal  collecting 
vessels  as  may  be  designated  by  the  proper  Federal  authorities. 

Sec.  2.  That  by  ana  under  the  authority  of  the  proper  Federal  authorities  not  less 
than  twenty-five  to  one  himdred  of  said  Federal  dogfish  and  shark  reduction  works, 
with  a  daily  reduction  capacity  of  not  less  than  fifty  tons  dogfish  or  sharks,  shall  be 
located,  built,  equipped,  and  operated  at  the  most  suitable  and  efficient  points  from 
Eastport,  Maine,  to  Cape  Hatteras,  as  efficient  or  more  efficient  than  those  of  Canada, 
built  since  nineteen  hundred  and  three,  including  one  of  said  reduction  works  lo- 
cated, built,  equipped,  and  operated  at  or  near  Eastport,  Maine;  one  of  said  reduc- 
tion works  at  or  near  Cutler,  Maine;  one  of  said  reduction  works  at  or  near  Jonesport, 
Maine;  one  of  said  reduction  works  at  or  near  Milbridge,  Maine;  one  of  said  reduction 
works  at  or  near  Stonin^ton,  Maine;  one  of  said  reduction  works  at  or  near  Vinal 
Haven,  Maine;  one  of  said  reduction  works  at  or  near  Boothbay,  Maine;  one  of  said 
reduction  works  at  or  near  Elm  Island,  near  Orrs  Island,  Maine;  one  of  said  reduc- 
tion works  at  or  near  Bangs  or  Stave  Island,  Casco  Bay,  Maine;  one  of  said  re- 
duction works  at  or  near  Woods  Island,  Maine;  one  of  said  reduction  works  at  or 
near  Cape  Porpoise,  Maine;  one  of  said  reduction  works  at  or  near  Portsmouth,  New 
Hampshire;  one  of  said  reduction  works  at  or  near  Monhegan  Island,  Maine;  one  of 
said  reduction  works  at  or  near  Newburyport,  Massachusetts:  one  of  said  reduction 
works  at  or  near  Gloucester,  Massachusetts;  one  of  said  reduction  works  in  or  near 
Boston  Bay,  Massachusetts;  one  of  said  reduction  works  at  or  near  Cape  Cod,  Massa- 
chusetts; one  of  said  reduction  works  at  or  near  Woods  Hole,  Massachusetts;  and  at 
such  other  places  southward  on  the  Atlantic  coast  as  may  be  designated  by  tjie 
proper  Federal  authorities  between  Eastport,  Maine,  and  Cape  Hatteras. 

Sec.  3.  That  regular  annual  sums  of  money  sufficient  shall  be  appropriated  to 
operate  and  maintain  efficiently  all  the  said  dogfish  and  shark  reduction  works  that 
are  located,  built,  equipped,  and  operated  at  all  places  between  Eastport,  Maine, 
and  Cape  Hatteras,  and  the  said  sums  of  money  shall  be  sufficiently  large  to  pay  the 
said  American  fishermen  not  less  than  2  cents  Federal  bounty  on  ea<;h  said  dogfish 
caught  and  delivered  to  said  described  Federal  authorities  in  said  manner,  and  to 
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pay  said  fishermen  not  less  than  $8  per  ton  purchase  price  for  all  sand  sharks,  skates, 
and  other  shark  species,  including  the  dognsh,  delivered  to  said  Federal  authorities 
in  manner  herein  described. 

Sec.  4.  That  the  said  sums  of  money  so  appropriated  shall  be  sufficiently  large  tcy 
pay  the  said  fishermen  not  less  than  2  cents  Federal  bounty  on  each  dogfish  and  upon 
the  basis  of  the  probable  delivery  of  one  millioii  dogfish  or  more  annually  at  each 
said  Federal  dognsh  and  shark  reduction  works. 

Sbc.  5.  That  the  said  Federal  reduction  works  shall  be  manned  ready  for  opera- 
tion when  located,  equipped,  and  built  for  a  period  of  time  not  less  than  from  June 
first  to  November  first  annually. 

Sbc.  6.  That  all  dogfish  or  shark  fertilizers  produced  at  said  Federal  reduction 
works  shall  be  sold  only  and  direct  to  the  bona  fide  fanners  and  planters  of  the 
United  States,  and  said  fertilizer  shall  contain  no  filling  or  make  weight  of  non- 
fertilizer  materials,  and  the  price  of  said  fertilizers  shall  be  only  the  gross  cost  of  pro- 
duction of  said  fertilizers,  and  the  said  fertilizers  shall  be  bagged  and  the  analysis 
of  said  fertilizer  in  said  bags  shall  be  plainly  stamped  thereon,  showing  the  particular 
nitrogen,  phosphoric  acid,  and  bone  phosphate  contents  in  any  form,  in  pounds  ana 
percentage;  likewise  of  nitrogen,  phosphoric  acid,  or  bone  phosphate;  and  all  orders 
for  said  fertilizers  from  bona  fide  farmers  and  planters  received  by  the  said  proper 
Federal  authorities  shall  be  filled  and  shipped  m  regular  order  of  receipt. 

Sec.  7.  That  all  rules,  regulations,  estimates,  and  expenditures,  necessary  con- 
cerning the  locating,  building,  equipping,  and  operating  of  the  Federal  dogfish  and 
shark  reduction  works,  and  disposition  of  said  fertilizer,  oil,  and  other  by-products 
derived  from  the  reduction  of  said  dogfish  or  other  sharks  or  imutilized  fishes,  shall 
be  made  by  or  tmder  the  direction  of  such  proper  Federal  authorities  as  may  be  de- 
termined by  Congress  and  the  President  of  the  United  States,  but  all  said  rules  and 
regulations  shall  not  be  in  conflict  with  the  provisions  of  this  Act. 

Sec.  8.  That  this  Act  of  Congress  shall  go  into  effect  from  the  date  of  its  passage 
and  as  herein  specified . 

In  response  to  a  request  for  an  expression  of  opinion  on  this  bill,  the  following  report 
was  made  by  the  Department  in  a  letter  from  the  Acting  Secretary  to  the  chairman  of 
the  Senate"  Committee  on  Fisheries,  dated  October  24,  1913: 

The  Department  is  in  receipt  of  your  letter  of  the  20th  instant,  transmitting  a  copy 
of  Senate  bill  1868,  providing  for  the  purchase  of  dogfish  by  the  federal  government, 
or  the  payment  of  a  bounty  fliereon. 

The  Department  has  for  some  time  been  accumulating  information  on  the  entire 
subject  of  dogfish  and  their  utilization,  in  the  expectation  that  there  would  be  a 
hearing  before  the  appropriate  committees  of  Congress.  The  question  is  so  large  and 
has  so  many  features  that  it  could  not  well  be  discussed  within  the  limits  of  an  official 
letter.  I  Uierefore'  venture  to  express  the  hope  that  your  committee  will  hold  a 
hearing  on  this  bill  at  some  convenient  time  and  give  the  Department  an  opportunity 
to  present  its  views  in  regard  to  the  merits  of  this  bill  and  of  similar  bills  which  have 
from  time  to  time  been  introduced  in  Congress. 

No  definite  action  appears  to  have  been  taken  on  either  of  these  bills;  and,  urged 

by  the  fishery  interests,  particularly  of  Maine,  Mr.  Hinds,  acting  on  behalf  of  the 

Committee  on  the  Merchant  Marine  and  Fisheries,  requested  the  Commissioner  of 

Fisneries  to  draft  a  bill  which  would  meet  the  practical  requirements  and  have  some 

prospect  of  passage.    Accordingly  the  following  bill  (H.  R.  16477,  63d  Cong.,  2d  sess.) 

was  prepared  and  submitted  by  Mr.  Hinds  on  May  12,  1914,  and  favorably  reported 

by  the.  House  Committee  on  the  Merchant  Marine  and  Fisheries  on  June  8,  1914,  with 

an  amendment  providing  "that  the  said  sum  [to  be  appropriated  by  authority  of 

e'^r.  3I  fihstU  tint  exceed  ii5,ooo  in  any  fiscal  year": 

A  Bill  To  conduct  investigations  and  experiments  for  ameliorating  the  damage  wrought  to  the  fisheries 
by  predaceous  fishes  and  aquatic  animals. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled,  That  the  Commissioner  of  Fisheries  be,  and  he  is  hereby, 
authorized  and  directed  to  conduct  investigations  and  experiments  for  the  ptupose 
of  ameliorating  the  damage  wrought  to  the  fisheries  by  dogfish  and  other  predac.eous 
fishes  and  aquatic  animals. 

Sec.  2.  That  the  said  investigations  and  experiments  shall  be  such  as  to  develop 
the  best  and  cheapest  means  of  taking  such  fishes  and  aquatic  animals,  of  utilizing 
them  for  economic  purposes,  especially  for  food,  and  to  establish  fisheries  and  markets 
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for  them;  and  for  these  purposes  the  Commissiotier  of  Fisheries  is  authorized  to  employ 
such  persons  as  may  be  necessary,  and  to  catch,  buy,  or  otherwise  obtain,  and  to  sell 
at  cost  or  less  or  distribute  gratuitously  such  quantities  of  the  said  aquatic  products 
as  may  be  necessary  for  tests  or  demonstrations  of  their  qualities  or  the  establishment 
of  a  demand  among  prospective  consumers:  Provided,  That  the  proceeds  of  any  such 
sales  shall  be  accounted  for  and  covered  into  the  Treasury  as  miscellaneous  receipts. 

Sec.  3.  That  the  Commissioner  of  Fisheries,  through  the  Secretory  of  Commerce, 
shall  submit  in  his  anntial  estimates  of  appropriations  for  the  Btu"eau  of  Fisheries  an 
estimate  of  the  sum  of  money  necessary  to  give  effect  to  this  Act. 

This  bill  was  amended  on  the  floor  of  the  House  of  Representatives  by  the  elimina- 
tion of  section  2  and  by  the  reduction  to  $5,000  of  the  annual  appropriation  authorized, 
and  was  passed  on  February  3,  1915. 

Objectionable  features  of  this  bill,  from  the  standpoint  of  the  Bureau  of  Fisheries, 
were  set  forth  in  the  following  letter  from  the  Commissioner  of  Fisheries  to  me,  dated 
February  5,  1915: 

I  desire  to  call  to  yotu"  attention  certain  facts  relating  to  H.  R.  16477,  which  was 
amended  and  passed  by  the  House  of  Representatives  on  February  3.  The  bill  was 
prepared  by  this  Bureau  at  the  request  of  Representative  Hinds,  its  proponent,  and 
as  a  step  towards  a  practical  solution  of  the  problem  presented  by  the  damage  to  the 
fisheries  by  predaceous  fishes,  and  particularly  the  dogfish. 

As  you  will  recall,  various  bills  having  for  their  purpose  the  destruction  of  dogfishes 
have  been  introduced  in  Congress,  but  all  of  them  have  received  adverse  reports 
from  the  Department  on  account  of  their  economic  and  scientific  defects  and  their 
manifest  inadequacy  to  accomplish  their  avowed  purposes. 

I  am  convinced  that  the  destruction  of  any  quantity  of  dogfishes,  sufficient  to 
materially  reduce  their  destructiveness,  is  chimerical,  and  that  the  only  rational 
thing  to  do  is  to  convert  them  to  usefulness,  and  a  source  of  profit  instead  of  loss, 
by  bringing  them  into  consumption  as  food.  This  can  not  be  accomplished  by  mere 
investij^ation  and  experiment,  and  the  bare  publication  of  the  results.  It  will  reatiire 
in  addition  an  active  practical  campaign  in  introducing  and  marketing  the  products 
and  bringing  them  to  the  consumer's  actual  physical  attention  and  test,  in  other 
words,  an  elaboration  and  extension  of  the  methods  which  were  employed  in  intro- 
ducing the  sea  musssl.  I  am  of  the  opinion  that  in  the  sea  mussel  propaganda  the 
bureau's  discretion  in  the  expenditure  of  its  appropriation  was  stretched  to  its  limit, 
and  I  should  not  care  to  be  responsible  for  an  elaboration  of  that  kind  of  work  unless 
given  additional  authority,  the  character  of  which  is  indicated  in  section  2,  of  H.  R. 
16477,  ^  <^y  o^  which  is  inclosed. 

Ine  amendments  which  the  bill  suffered  were  ths  total  elimination  of  section  2  and, 
a  comparatively  minor  matter,  the  reduction  of  the  permissible  appropriation  to 
$5,000  in  any  fiscal  year.  The  emasculated  bill  leaves  the  bureau  wim  no  more 
powers  than  it  already  possessed,  and  is,  therefore,  wholly  futile  and  tumecessary, 
while  on  the  other  hand  it  places  a  limit,  not  previously  imposed,  on  the  appropria- 
tion for  which  an  estimate  may  be  submitted. 

Unless  section  2 ,  or  an  essentially  similar  provision,  can  be  supplied  as  a  Senate  amend- 
ment and  retained  in  the  bill  in  conference,  it  will  be  worse  than  useless  to  pass  it: 

This  proposed  legislation  rested  without  further  action  by  the  Sixty-third  Congress. 

The  Legislature  of  the  State  of  Maine  had  authorized  the  appointment  of  a  com- 
mission for  investigating  the  dogfish  nuisance,  and  that  body  pressed  the  Maine 
delegation  in  Congress  for  action  toward  the  abatement  of  the  trouble  by  establishing 
Government  reduction  works  and  paying  bounties  along  the  lines  provided  in  above 
bills.  Senator  Johnson  and  Mr.  Hinds,  therefore,  again  submitted  bills  identical 
in  terms  with  H.  R.  16477,  Sixty-third  Congress,  second  session,  excepting  that  the 
annual  appropriation  authorized  was  increased  to  $25,000.  The  House  Committee 
on  the  Merchant  Marine  and  Fisheries  reported  the  bill  (H.  R.  11254,  64th  Cong.,  ist 
sess.)  favorably,  after  hearings  at  which  representatives  of  the  Bureau  of  Fisheries,  this 
department,  the  Maine  Dogfish  Commission,  and  others  interested  expressed  their 
views.    The  report  submitted  by  this  committee  was  as  follows: 
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Masch  8.  Z916.— Committed  to  the  Committee  of  the  Whole  House  on  the  state  of  the  Union  and  ordered 

to  be  printed. 

4Mr.  Hinds,  from  the  Committee  on  the  Merchant  Marine  and  Fisheries,  submitted  the  following  report 

(to  accompany  H.  R.  ZZ354).) 

The  Committee  on  the  Merchant  Marine  and  Fisheries,  having  had  tmder  considera- 
tion the  bill  (H.  R.  11254)  to  conduct  investigations  and  experiments  for  ameliorating 
the  damage  wrought  to  ^e  fisheries  by  predacious  fishes  and  aquatic  animals,  report 
the  same  back  with  the  recommendation  that  the  bill  do  pass. 

For  15  years  at  least  and  perhaps  much  longer,  this  committee  has  had  referred  to  it 
bills  dealing  with  the  so-called  dogfish  nuisance.  At  first  it  was  proposed  to  ofiPer, 
a  bount)r  for  dogfish,  and  afterwards  to  use  them  for  fertilizer;  but  it  was  not  tmtil  the 
Sixty-third  Coiu^ress  that  the  committee  formulated  a  definite  proposition  with  the 
ccmcurrence  of  the  Commissioner  of  Fisheries,  and  in  that  Congress  a  bill  was  reported 
and  passed  the  House  but  was  not  considered  in  the  Senate.  Meanwhile  the  Maine 
L^islature  had  taken  the  matter  into  consideration  and  a  commission  was  appointed 
to  go  to  Washington  and  make  known  the  extent  to  which  the  fisheries  are  being 
interfered  with.  One  of  the  Maine  commissioners  has  met  the  Secretary  of  Commerce, 
and  the  following  correspondence  ^lows  the  importance  of  this  subject: 

"Dbpartmbnt  of  Commbrcb, 
"Office  of  thb  Secrbtary, 
"  Washington^  February  p,  IQ16. 
"My  Dbar  Judge  Alexander:  Th-*  inclosed  copy  of  letter  to  Mr.  Luther  Maddocka 
regarding  the  dogfish  will  explain  itself. 
"  Yours,  very  truly, 

"William  C.  Rbdfibld,  Secretary, 
"Hon.  J.  W.  Alexander, 

"House  of  Representatives,  Washington,  D.  C." 


"Dbpartmbnt  of  Commbrcb, 
"Office  of  the  Secretary, 
**  Washington,  February  p,  ipi6, 
"My  Dear  Mr.  Maddocks:  In  r^ponse  to  your  req[uest  for  information  as  to  the 
methods  proposed  by  the  Bureau  of  Fisheries  to  deal  with  the  dogfish  problem,  I  beg 
to  advise  you  as  follows: 

"  We  asked  in  the  Sixty-third  Congress  authority  to  make  a  special  study  of  this 
subject,  including  an  appropriation  of  $15,000,  with  the  view  to  determining  whether 
the  dogfi^  could  be  introduced  as  food  and  whether  it  had  any  other  economic  values 
that  could  be  made  available.  The  bill  failed  of  passage  in  such  form  as  to  ^ve 
us  the  requisite  funds  and  authority.  We  have  asked  Senator  Johnson  to  consider 
with  the  chairman  of  the  House  Committee  on  the  Merchant  Marine  and  Fisheries 
the  introduction  of  this  measure  at  the  present  Congress  with  a  view  to  an  api>ropria- 
tion  of  $20,000.  If  this  bill  shall  pass  we  will  undertake  immediately  upon  its  pas- 
sage to  put  a  force  of  trained  experts  upon  the  problem  and  to  use  all  our  powers 
toward  its  early  and  satisC^tory  solution. 

"  We  are  strongly  hopeful  that  a  demand  would  be  created  for  the  fish  for  use  as 
several  varieties  of  food  and  possibly  for  other  purposes.  In  any  event,  we  think 
the  experiment  should  be  thoroughly  tried  and  Miali  be  very  glad  to  try  it.  I  have 
assured  Senator  Johnson  that  I  will  appear  before  his  committee  or  the  House  Com- 
mittee on  Fineries  and  do  anything  in  my  power  to  get  the  thing  started. 

"  We  doubt  the  lawful  power  of  the  Government  to  enter  into  the  fertilizer  end  of  the 
matter  and  think  it  quite  possible  that  the  study  we  purpose  to  make,  if  given  the 
authority  and  the  ftmds,  may  be  quite  as  efficacious,  if  not  more  so. 
"Yours,  very  truly, 

"  William  C.  Rbdfibld,  Secretary. 
"Mr.  Luthbr  Maddocks, 

"St,  James  HoUl,  Washington,  D.  C." 
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"Dbpartment  op  Commbrcb, 

"Bureau  of  Fisheries,. 
"  Washington,  February  ly,  iQi6. 
"The  Solicitor,  Department  op  Commerce: 

**In  reply  to  your  letter  of  February  14,  requesting  an  expression  of  opinion  or 
House  bill  112  54,  *To  conduct  investigations  and  experiments  for  ameliorating  the 
damage  wrought  to  the  fisheries  by  predacious  fishes  and  aquatic  animals,'  I  report 
thereon  as  follows: 

"This  bill  is  intended  primarily  and  immediately  for  the  relief  of  the  fishermen 
of  the  Atlantic  coast,  and  eventually  those  of  the  Pacific  coast,  from  the  effects  of 
the  ruinous  inroads  of  dogfishes.  These  are  small  sharks  which  con^gate  in  schools, 
and  there  are  two  species  common  on  the  Atlantic  coast,  the  spiny  dogfish  foimd 
,  north  of  Cape  Cod  and  the  smooth  dogfish  occurring  in  a  more  southerly  habitat. 
These  differ  more  or  less  in  habits,  but  are  alike  in  being  great  nuisances  on  accoimt 
of  their  practice  of  eating  baits  and  seizing  the  food  fish  caught  on  line  and  in  nets. 
It  is  not  believed  by  the  biu-eau  that  the  smooth  dogfishes,  at  least,  destrov  very 
considerable  numbers  of  free  fish — that  is,  those  which  are  uninjured  or  untrammeled 
by  nets.  The  food  of  the  smooth  dogfish  consists  mainly  of  bottom  animals,  mussels, 
scallops,  sea  snails,  crabs,  starfishes,  etc.,  and  it  also,  tmlike  the  spiny  dogfish  whose- 
fbod  IS  less  known,  in  certain  places  and  at  certain  seasons  destroys  considerable 
numbers  of  lobsters.  The  stomachs  of  both  species  often  contain  food  fishes  and  frag- 
ments of  fishes,  but  there  is  good  reason  to  believe  that  they  come  largely  from  lines- 
and  nets. 

"The  fishermen  justly  regard  these  small  sharks  with  strong  disfavor  as  soiu'ces  of 
annoyance  and  of  very  considerable  loss  to  the  fidieriesj  and  in  many  places  fishing 
h  IS  to  be  abandoned  when  the  dogfish  appear. 

"Three  methods  of  meeting  this  situation  have  been  proposed:  (i)  To  offer  a 
bounty  for  the  destruction  of  the  fish;  (2)  to  establish  a  number  of  Government- 
owned  reduction  works  for  their  conversion  into  fertilizer  and  oil,  paying  for  the 
fish  in  excess  of  their  economic  value  in  order  to  induce  the  fishermen  to  catch  them ; 
and  (3)  to  endeavor  to  establish  them  in  the  markets  as  a  food  fish,  using  the  liver, 
oil,  eggs,  and  skins  as  economic  by-products. 

"llie  first  two  proposals  are  predicated  on  the  assumption  that  the  dogfish  can  be 
exterminated  or  materially  reduced  in  number,  a  belief  to  which  the  biu^au  can 
not  subscribe.  Both  of  the  little  sharks  are  found  on  Uie  European  and  American^ 
coasts  and  they  range  over  the  greater  part  of  the  North  Atlantic.  They  are  highly 
nomadic  and  a  school  on  the  coast  one  week  may  be  far  away  the  next  and  may  never 
return.  Their  wanderings  are  so  wide,  their  numbers  so  great,  and  the  reservoir 
from  which  the  coastal  visitors  may  be  drawn  is  so  vast  that  it  is  futile  to  expect  that 
catching  them  at  even  a  considerable  number  of  places  along  shore  can.have  a  material 
effect  in  reducing  their  numbers. 

"If  these  fish  could  be  utilized  for  fertilizer  at  even  a  small  profit  there  would  be 
justification  for  their  use  in  that  way,  but  the  experience  of  the  Canadian  Govern- 
ment, which  operates  three  dogfish-reduction  works,  shows  that  they  can  be  converted 
into  fertilizer  only  at  a  heavy  loss,  and  this  experience  is  corroborated  by  this  bureau's 
investigations  of  the  oil  and  fertilizer  constituents  of  the  fish. 

"The  proposition  to  pay  a  botmty,  without  utilizing  the  fishes,  is  open  to  obvious 
objections. 

While  the  bureau  is  opposed  to  these  proposed  measures  on  account  of  their 
impracticability  and  economic  unsoundness,  it  is  in  sympathy  with  their  piupose^ 
and  it  believes  that  H.  R.  11254,  on  which  you  now  ask  an  opinion,  affords  an  oppor- 
tunity to  attack  the  problems  involved  and  in  the  course  of  time  to  solve  them  m  a. 
manner  to  afford  relief  to  the  fishermen  and  benefit  to  the  people  as  a  whole.  The 
belief  is  entertained  that  the  proper  method  of  procedure  is  not  to  exterminate  the 
dogfish  by  indiscriminate  destruction,  but  to  convert  a  nuisance  into  an  economically 
useful  product  and  a  source  of  profit.  It  is  believed  that  the  only  way  in  which 
this  can  be  accomplished  is  to  induce  the  utilization  of  this  pest  as  food .  Although 
this  has  been  scoffed  at  by  some  who  would  be  the  first  and  principal  beneficiaries, 
the  project  is  practical  and  economically  sound.  The  dogfish  is  not  eaten  in  the 
United  States  solely  on  accotmt  of  prejucfice.  It  is  palatable  and  nutritious,  and  its 
food  is  but  little  (different  from  that  of  the  haddock  and  other  valued  food  fishes. 
It  is  extensively  eaten  in  Europe,  and  during  the  past  few  years  it  has  grown  in  favor 
in  England,  where  5,000,000  poimds,  with  a  value  to  the  fishcA-men  of  $82,000  were 
marketed  in  1914.  This  large  and  increasing  production  of  a  cheap  and  excellent 
food  is  a  boon  to  the  people  at  large,  while  the  fishermen  receive  about  $28  per  ton 
for  their  catch  as  against  $8  which  they  would  receive  if  the  Government  were  to 
engage  in  the  unprofitable  production  of  fertilizer  under  the  conditions  recently 
proposed  in  this  country. 
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"To  introduce  the  dogfish  or  any  other  unutilized  fish  into  consumption  in  the  face 
-of  general  prejudice  and  iznorance  of  its  qualities,  and  the  lukewarm  interest  of  the 
fishermen  themselves,  will  require  time  and  a  well-considered  practical  campaien. 
It  will  involve  demonstrations  and  publicity  to  acquaint  the  people  with  the  qualities 
'of  the  fishes  and  the  methods  of  cooking  and  preparing  them  and  marketing  experi- 
ments on  a  commercial  scale.  H.  R.  112 54  appears  to  give  authority  for  effective 
work  of  this  character,  and  moreover  it  makes  it  possible  to  extend  it  not  only  to  the 
dogfish,  but  to  other  marine  pests  of  equal  or  greater  destructiveness.  The  bureau 
regards  the  bill  as  a  piece  of  valuable  constructive  legislation,  and  urges  that  it  be 
given  favorable  consideration  and  passed. 

"  I  am  inclosing  a  memorandum  on  the  dogfishes  which  was  submitted  to  a  preceding 
session  of  Congress  when  a  similar  measiu^  was  tmder  consideration. 

"H.  M.  Smith,  Commissioner.** 


"Department  op  Commerce, 

"Office  of  the  Solicitor, 

"  Washington,  February  14 ,  igi6. 
"Hon.  J.  W.  Alexander, 

'* House  0/  Representatives;  Washington,  D,  C. 
"  Mv  Dear  Judge  Alexander:  I  am  in  receipt  of  yours  of  the  12th  instant,  inclos- 
ing H.  R.  1 1 254,  'to  conduct  investigations  and  experiments  for  ameliorating  the 
<lamage  wrought  to  the  fisheries  by  predacious  fishes  and  aquatic  animals, '  and  asking 
my  opinion  with  reference  to  the  merits  of  the  bill  and  tlie  wisdom  of  enacting  the 
same  into  law.  The  department  approves  this  bill  in  every  particular,  and  earnestly 
hopes  that  it  will  be  enacted  into  law.  I  have  forwarded  your  letter  to  the  Commis- 
sioner of  Fisheries,  asking  him  for  a  special  report,  and  as  soon  as  it  is  received  f  will 
forward  it  to  you. 

"Yours,  very  truly, 

"A.  L.  TnvR^Aij,  Solicitor.** 

The  Bureau  of  Fisheries  has  made  a  careful  study  of  the  dogfishes,  and  this  inter- 
•esting  subject  is  herewith  attached  to  this  report  as  a  "Memorandum  respecting 
dogfishes": 

"The  dogfishes  are  little  sharks,  weighing,  when  adult,  from  5  to  15  pounds.  They 
get  their  popular  name  from  their  habit  of  traveling  in  large*  schools  or  packs  like 
dogs  or  wolves,  and  their  chief  present  interest  to  the  fishermen  arises  from  their  pre- 
dacious habit  and  ravenous  appetite.  They  feed  solely  on  animal  food,  which  they 
get  wherever  it  is  most  readily  obtainable,  and  on  the  fishing  grotmds  this  is  usually 
on  the  trawl  lines  or  in  the  nets  of  the  fishermen. 

"Trawl  lines  are  long,  stout  lines  to  which  shorter  lines,  each  with  a  hook,  are 
attached  at  intervals  of  about  6  feet.  They  are  stretched  on  the  bottom,  held  in 
place  by  suitable  anchors,  and  marked  by  buoys,  and  as  a  single  dory  or  fishing  boat 
will  often  fish  several  thousand  hooks,  each  baited  with  a  piece  of  herring,  alewife, 
or  other  fish,  the  fishing  banks  are  strewn  with  food  which  the  dogfish  finds  acceptable 
and  readily  obtainable.  When  a  school  of  dogfish  appears,  they  greedily  seize  these 
baits  and  either  carry  them  away  or  are  themselves  hooked,  the  result  to  the  fisher- 
men being  essentially  the  same  in  either  case,  for  the  line,  set  for  merchantable  fish, 
is  either  denuded  of  its  lures  or  is  loaded  with  dogfish  for  which  the  fisherman  can 
find  no  market.  The  address  and  rapacity  of  these  pests  is  such  that  when  they  are 
on  the  banks  or  along  shore  in  large  bodies  the  baits  are  seized  before  the  valuable 
fish  can  take  the  hook,  and  the  fisherman  loses  his  time,  the  labor  expended  in 
setting  and  hauling  his  lines,  the  value  of  his  bait,  and  all  of  the  other  items  which 
enter  into  the  expenses  of  the  fishery. 

"  In  the  case  of  the  gill-net  fishery,  the  dogfishes  are  attracted  by  the  helpless  food 
fishes  enmeshed  in  the  nets,  and  they  either  tear  them  bodily  away  and  devour  them 
or  bite  them  in  two,  leaving  nothing  but  the  head  to  show  where  a  valuable  fish  had 
been.  Worse  than  this  in  some  respects  is  the  damage  wrought  to  the  nets,  the  sharp 
teeth  of  the  dogfish  cutting  them  like  shears  and  often  leaving  of  the  poor  fisherman^ 
property  little  but  a  string  of  tatters  attached  to  the  foot  and  lead  lines. 

"Under  these  conditions  the  fisherman  can  do  nothing  to  protect  himself,  and 
his  only  recourse  to  save  his  property  and  avoid  an  utter  waste  of  effort  is  to  abandon 
the  finery,  often  his  only  source  of  livelihood,  until  such  time  as  his  enemy  has 
departed .  This  is  no  rare  occiu-rence ,  but  a  common  one  on  all  parts  of  the  New  England 
coast,  over  a  wide  stretch  of  the  Pacific  coast  as  well,  and  to  some  extent  on  the  shores 
of  the  Middle  Atlantic  States.    Even  th  j  ptuse  seiner  fishing  at  sea  will  sometimes 
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inadvertently  inclose  a  school  of  do^h  and  have  his  net  cut  and  torn  to  pieces^ 
the  pound-net  fisherman  along  shore  will  find  his  trap  filled  with  dogfish  to  the  exclu-^ 
sion  of  fish  of  value,  and  lobster  pots  take  dogfish  instead  of  lobsters. 

"The  loss  entailed  by  the  destruction  of  gear  and  the  enforced  abandonment  of 
the  fisheries  by  all  classes  of  fishermen  over  wide  areas  amoimts  to  large  sums  annu- 
ally. The  Massachusetts  Fish  and  Game  Commission  states  that  the  observable 
damage  to  the  fisheries  of  that  State  alone  can  be  conservatively  estimated  at  not 
less  than  $400,000  per  year,  and  this  loss  to  those  immediately  concerned  must  have 
its  reflex  in  the  increased  cost  of  fish  to  the  consumer.  The  effects  of  the  dogfish, 
nuisance,  therefore,  are  not  only  observable  over  a  considerable  part  of  the  imme- 
diate coast  line,  but  are  indirectly  distributed  over  the  large  section  of  the  coimtry 
depending  on  the  sea  for  its  supply  of  fish.  Owing  to  the  abundance  of  the  dogfishes, 
their  wide  distribution,  their  remarkable  swimming  powers,  and  their  wandering 
habits,  which  carry  them  over  broad  expanses  of  the  seas  in  which  they  live,  it  is- 
probable  that  but  little  can  be  done  toward  the  material  reduction  of  their  numbers. 
A  school  marauding  on  the  coast  one  week  may  be  far  away  the  next  and  its  place 
may  be  occupied  by  another  host  that  has  come  from  an  unknown  distance  in  the 
open  sea.  If  they  can  not  be  exterminated,  the  only  economic  solution  of  the  prob- 
lem which  they  present  is  that  they  should  be  \itilized  and  the  curse  of  their  presence 
converted  into  a  blessing.  This  can  be  done  only  in  accord  with  soimd  economic 
principles.  A  bounty,  aside  from  other  objectionable  features,  merely  distributes 
the  loss  and  can  have  no  other  effect.  It  acts  like  a  system  of 'fire  insurance  with 
no  provision  for  preventing  fires  or  minimizing  their  destructiveness.  The  loss  still 
exists,  but  its  burden  is  borne  by  a  large  number  of  persons. 

"Leaving  out  of  consideration  certain  secondary  or  subsidiary  uses,  principally  of 
waste  parts,  fishes  are  economically  utilized  for  fertilizer  and  for  food.  For  the  first 
purpose  they  must  be  cheap  as  compared  with  other  species  which  are  abundant,  in 
fairly  regular  supply,  easily  caught,  and  easil^r  handled.  If  the  dogfish  be  economi- 
cally available  for  tne  manufacttu"e  of  fertilizer  it  will  be  utilized  by  factories  privately 
owned  and  always  on  the  watch  for  a  supply  of  suitable  and  cheap  raw  material. 
There  is  no  doubt  that  fertilizer  of  good  quality  can  be  produced  from  dogfish,  the  only 
questions  being  whether  the  fish  can  be  obtained  at  a  price  low  enough  to  show  a 
profit  on  operations.  If  they  can  not  be  profitably  used  by  private  works  there  is  no- 
reason  to  suppose  that  they  can  be  by  those  imder  Government  control. 

"The  value  of  the  fish  will  be  governed  competitively  with  other  fishes  and  if  the 
price  be  arbitrarily  fixed  too  low  the  fishermen  will  not  supply  the  fish,  and  if  too  high, 
as  in  bills  proposed  for  the  establishment  of  Government  reduction  works,  there  will 
be  an  operating  loss  and  the  excess  price  of  raw  material  will  be  in  effect  a  bounty  to- 
the  fishermen. 

"None  but  the  cheapest  fish  will  be  used  for  fertilizer,  and,  considering  the  heavy 
wear  and  tear  on  eear  mvolved  in  taking  dogfish,  it  is  doubtful  if  they  can  be  taken 
profitably  except  for  food,  and  that  appears  to  be  the  only  means  by  which  they  may 
be  converted  into  an  economic  product.  That  they  are  not  at  present  eaten  in  the 
United  States  is  no  justification  for  the  belief  that  they  can  not  be  introduced  into  the 
national  diet.  There  are  numerous  instances  of  despised  fishes  and  other  aquatic 
animals  attaining  high  favor  after  their  ciualities  became  known.  Within  a  compara- 
tively recent  time  9ie  sturgeon,  especially  in  the  Great  Lakes,  was  regarded  as  a 
nuisance  and  ruthlessly  destroyed,  but  to-day  a  single  large  female  fish  may  sell  for 
as  much  as  $150.  The  silver  hake  of  the  New  England  coast  was  formerly  wholly 
tmutilized,  but  is  gradually  coming  into  the  markets;  the  catfishes  are  becoming 
high-priced  fishes,  and  frogs  are  regarded  as  a  delicacy,  and  the  subject  of  frog  farms  is 
excitmg  interest  as  a  source  of  profit.    Instances  might  be  multiplied. 

"The  failure  to  eat  dogfish  in  the  United  States  appears  to  be  due  to  prejudice 
against  them  rather  than  to  any  lack  of  nutritiousness  of  palatabilit^.  There  are  two- 
species  of  dogfishes  on  the  Atlantic  coast,  the  spined  or  homed  dogfish,  which  has  the 
more  northern  range,  and  the  smooth  dogfish,  which  is  generally  more  abtmdant  south 
of  Cape  Cod.  These  ditfer  somewhat  in  the  character  of  their  nesh,  the  spined  species 
being  more  oily  and  resembling  in  composition  the  medium  grades  of  salmon.  This 
fish  is  well  suited  for  canning.  The  smooth  dogfi^  is  drier  and  when  used  fresh  its 
flavor  and  qualities  have  been  likened  to  those  of  halibut  and  swordfish.  Neither  of 
these  fish  has  objectionable  or  unclean  feeding  habits,  one  feeding  on  organisms 
similar  to  jelly  fishes  and  possibly  on  true  fishes,  and  the  other  on  crabs,  star&h,  and 
other  bottom-dwelline  ammals.  Both,  so  far  as  food  is  concerned,  resemble  other 
fishes  highly  esteemedf  on  the  table.  Their  flesh  is  white,  and  in  external  appearance 
they  are  not  repulsive;  their  skins  secrete  little  mucus  and  they  never  look  slimy, 
like  cod  and  haddock,  when  massed  in  the  holds  of  vessels.  They  are  eaten  exten- 
sively in  various  parts  of  Europe.    In  Norway  and  Sweden  they  are  us^  both  fresh 
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and  salted  or  dried.  In  England,  where  there  was  formerly  the  same  prejudice  exist- 
ing as  in  the  United  States,  the  spined  dogfish  has  emerged  from  its  odium  and  is 
gradually  assuming  a  position  of  importance  as  a  food  fish,  about  five  and  one-half 
million  poimds  bemg  used  in  1912.  In  the  fried-fish  shops  it  masquerades  and  is 
readily  eaten  as  Plaice,  one  of  the  most  popular  of  English  nshes,  thus  demonstrating 
that  the  elimination  of  prejudice  against  it  is  a  prime  factor  in  its  introduction  into 
consumption. 

"Certain  secondary  products  of  the  dogfish  could  probably  find  a  market  if  the 
value  of  its  flesh  could  be  established.  The  liver  is  rich  in  oil,  having  most  of  the 
qualities  of  cod-liver  oil;  its  skin  makes  an  attractive  leather,  and  is  unsurpassed 
abrasive  for  fine  wood  and  ivory  workers,  and  the  fins  are  rich  in  gelatine.  All  of 
these  utilities  Should  be  convertible  into  profit  and  if  they  can  be  availed  of  on  a  com- 
mercial scale  the  dogfish  problem  could  be  solved  to  the  satisfaction  of  both  fishermen 
and  the  consuming  public,  and  a  heavy  annual  industrial  loss  would  be  converted 
into  a  profit. 

"This  bill  is  intended  to  provide  authority  and  means  for  the  attempted  attainment 
of  these  ends  by  inducing  the  consumer  to  recognize  the  qualities  of  the  dogfish  and 
other  waste  fishery  products  and  in  educating  the  fishermen  to  prepare  them  and 
market  them  in  such  manner  as  will  conduce  to  that  result.  It  is  a  practical  measure, 
and  it  is  believed  that  it  will  yield  practical  results. 

"  While  the  dogfish  is  the  most  destructive  probably  of  all  the  predacious  fishes,  yet 
the  depredations  that  are  wrought  by  other  predacious  fishes  and  aquatic  animals  is 
of  itself  a  serious  menace  to  our  fisheries,  and  this  bill  will  be  of  advantage  to  all  the 
Coast  and  Gulf  States." 

The  Senate  Committee  on  Fisheries  also  held  full  hearings,  but  the  proceedings 
were  not  recorded.  This  committee  amended  the  bill  and  the  Senate  and  House  of 
Representatives  passed  the  amended  measure  as  follows: 

An  Act  To  conduct  investigations  and  experiments  for  ameliorating  the  damage  wrought  to  the  fisheries 
by  predacious  fishes  and  aquatic  anunals. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Corigress  assembled,  That  the  Commissioner  of  Fisheries  be,  and  he  is  hereby, 
authorized  and  directed  to  conduct  investigations  and  experiments  for  the  purpose  of 
ameliorating  the  damage  wrought  to  the  fisheries  by  dogfish  and  other  predacious 
fishes  and  aquatic  animals. 

Sec.  2.  That  the  said  Investigations  and  experiments  shall  be  such  as  to  develop 
the  best  and  cheapest  means  of  taking  such  fishes  and  aquatic  animals,  of  utilizing 
them  for  economic  purposes,  especially  for  food  and  to  encourage  the  establishment 
of  fisheries  and  markets  for  them. 

Sbc.  ^.  That  the  sum  of  $25,000,  or  so  much  thereof  as  may  be  necessary,  is  hereby 
appropriated,  out  of  any  money  in  the  Treasury  not  otherwise  appropriated,  to  enable 
the  Commissioner  of  Fisheries  to  carry  out  the  provisions  of  this  Act,  the  same  to  be 
immediately  available. 

Approved,  Jtme  21,  1916. 
-  This  act  withheld  from  the  Commissioner  of  Fisheries  certain  authority  conferred 
by  the  second  section  of  the  original  draft  which  was  regarded  as  important  for  the 
efficient  performance  of  the  duties  imposed,  and  to  the  omission  of  which  from  a  pre- 
vious bill  the  Commissioner  had  called  attention  in  his  letter  of  February  5,  19 15, 
previously  quoted.  The  demand  for  some  action  to  alleviate  the  dogfish  nuisance 
was  so  urgent,  and  as  the  measure  appeared  to  be  the  best  obtainable,  its  approval 
was  recommended  and  the  plans  already  formulated  were  modified  to  meet  the  new 
conditions. 

The  Bureau  of  Fisheries  had  long  before  fotmd  that  fresh  dogfish  were  excellent 
food,  and  had  had  them  placed  on  the  market  in  limited  quantities  in  connection 
with  its  campaign  for  the  introduction  of  the  tilefish.  It  was  found,  however,  that 
like  certain  other  food  fishes,  they  could  not  be  shipped  far  from  the  coast  without 
deterioration.  In  order  that  the  work  should  be  most  effective,  it  was  necessary  to 
find  a  sale  for  large  quantities  of  the  fish,  and  that  the  market  should  be  almost  country- 
wide. The  most  feasible  plan,  therefore,  was  to  present  them  to  the  public  in  a  canned 
condition. 


Digitized  by  VjOOQIC 


224       REPORT  OF  THE  SECRETARY  OF  COMMERCE. 

In  anticipation  of  the  passage  of  an  act  granting  the  necessary  authority  to  proceed 
with  the  undertaking  as  originally  planned,  the  Bureau,  about  December  i,  19 15, 
had  had  a  small  quantity  of  dogfish  canned  by  one  of  the  largest  and  most  experienced 
packers  of  New  England.  The  product  was  excellent  in  appearance  and  flavor,  and 
was  favorably  reported  on  by  the  various  persons  to  whom  it  was  distributed  for  trial. 
Samples  were  tasted  by  some  of  the  members  of  the  committees  of  the  Senate  and 
House  of  Representatives  during  the  hearings  previously  referred  to,  and  no  adverse 
•criticism  was  offered.  It  was  assumed,  therefore,  that  tlie  product  was  of  a  quality 
to  warrant  an  attempt  to  place  it  on  the  market,  especially  as  it  could  be  sold  at  a 
very  low  price,  a  desideratum  already  strongly  appealing  to  those  interested  in  com- 
batting the  increasing  cost  of  foods. 

The  original  plan  was  to  have  these  fish  packed  at  the  expense  of  the  Bureau  of 
Fisheries  and  to  sell  them  to  distributors  at  cost,  with  an  understanding  that  the 
Bureau  was  to  undertake  a  publicity  campaign  to  promote  their  sale,  and  to  accept 
the  retiuTi  of  and  make  reimbursement  for  such  of  the  product  as  for  any  reason  might 
prove  unsalable.  This  proposed  procedure  appeared  to  be  direct  and  businesslike, 
as  the  Bureau  would  maintain  control  over  distribution,  could  confine  its  campaign 
to  the  most  favorable  localities,  would  be  in  direct  touch  with  such  difficulties  as 
might  arise,  and  could  take  immediate  steps  to  ctutail  losses.  As  the  authority  to 
buy  and  sell  was  not  conferred  by  the  law,  and  as  the  amendment  of  the  bill  originally 
submitted  indicated  that  Congress  was  averse  to  granting  such  authority,  it  was  neces- 
sary to  proceed  otherwise. 

This  legislation  ttfos  not  sought  by  the  Department,  and  it  was  not  passed  in  the  form 
suggested  by  the  Commissioner  of  Fisheries  to  the  Committee  on  Merchant  Marine  and 
Fisheries  to  meet  a  situation  which  had  confronted  that  committee  for  many  years, 
but  it  appeared  to  permit  a  workable  plan  for  meeting  the  conditions  which  the 
Bureau  of  Fisheries  proceeded  at  once  to  put  into  execution. 

Arrangements  were  made  with  ths  canners  who  had  prepared  the  experimental 
pack  to  can  5,000  cases  of  24  one-pound  cans  each,  which  were  to  be  handled  by  them 
in  the  ordinary  course  of  their  business  and  sold  at  the  lowest  price  consistent  with  a 
reasonable  profit.  The  Bureau  of  Fisheries,  on  its  part,  undertook  a  publicity  cam- 
paign to  establish  a  market  for  the  new  commodity  and  authorized  the  packsrs  to 
place  on  their  labels  a  statement  to  the  effect  that  the  fish  were  packed  at  the  request 
of  the  Bureau  of  Fisheries  and  according  to  a  method  approved  by  it.  The  name 
dogfish,  lacking  precision  on  account  of  its  application  to  a  number  of  distinct  and 
widely  var3dng  species  of  fishes,  and  having  acquired  an  approbrious  implication  on 
account  of  the  destructive  habits  of  the  species,  was  changed  to  "grayfish"  (gray  being 
the  natural  color  of  the  fish),  and  the  packers  were  authorized  to  use  that  name  on 
their  labels.    All  of  these  arrangements  and  understandings  were  informal. 

Diuing  the  last  quarter  of  19 16  the  pack  agreed  on  was  ready  and  the  Bureau  of 
Fisheries  latmched  its  campaign.  The  packers  were  furnished  with  placards  recom- 
mending grayfish  which  they  were  requested  to  send  to  their  customers  and  the  latter 
were  furnished  directly  by  the  Bureau  with  circulars  containing  recipes  which  they 
were  urged  to  place  in  the  hands  of  consumers.  Simultaneously  the  public  press, 
household  journals,  and  other  agencies  of  publicity  were  provided  with  reading  mat- 
ter and  news  notes  which  were  widely  published.  This  marketing  campaign  was 
successfid  beyond  expectation,  the  original  pack  was  soon  exhausted,  and  inquiries 
began  to  be  received  as  to  sources  of  supply  and  complaints  because  the  demand 
could  not  be  satisfied.  The  grayfish  had  left  the  shore  waters  of  the  Atlantic  coast 
and  the  pack  in  New  England  could  not  be  increased,  but  agents  of  the  Bureau  were 
Sent  to  the  Pacific  coast  and  arrangements  for  a  pack  were  made  with  several  experi- 
enced canners  in  Washington. 

The  reports  received  by  the  Bureau  of  Fisheries  from  constimers,  experts  in  die- 
tetics, and  others  were  at  first  all  favorable  and  often  highly  commendatory  of  the 
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quality  and  low  price  of  grayfish.  This  continued  several  months,  during  which  a 
large  quantity  of  the  food  found  a  market  with  success.  About  July,  1917,  a  com- 
plaint was  received  that  some  of  the  fish  canned  by  a  Pacific  coast  packer  gave 
forth  a  strong  odor  of  ammonia,  and  this  was  followed  by  others  of  similar  tenor.  It 
was  known  that  the  grayfish  developed  this  odor  when  stale,  and  it  was  at  first  asstmied 
that  some  of  the  fish  had  been  kept  too  long  before  being  dressed  and  packed.  The 
company  whose  pack  had  been  complained  of  was  first  warned  to  be  more  careful 
and  later  was  ordered  to  cease  using  the  name  of  the  Bureau  of  Fisheries  on  its  labels. 

Suspicion  having  been  excited  by  these  complaints,  fmther  investigation  was  made 
and  it  was  found  that  even  when  perfectly  fresh  gra3rfish  are  packed  by  the  best  meth- 
ods employed  in  canning  other  fish,  such  as  salmon,  there  is  a  gradual  evolution  of 
ammonia  in  the  cans,  which,  while  not  inimical  to  health,  is  objectionable  to  the 
sense  of  smell.  There  also  develops,  more  slowly,  a  progressive  deterioration  of  the 
cans  which  eventually  causes  minute  perforations  and  gradually  darkens  the  contents 
through  the  deposit  of  tin  and  iron  ssdts  in  the  fish,  rendering  them  totally  unfit  for 
food. 

Detinning  of  the  cans  occurs  t«J  some  extent  in  a  large  ntmiber  of  canned  products, 
but  in  most  cases  to  but  a  small  extent.  It  is  particularly  troublesome  in  certain 
vegetable  products,  and  considerable  losses  have  resulted,  but  in  the  common  food 
fishes  the  reaction  is  not  excessive  and  the  difiiculties  in  canning  usually  have  not 
been  with  the  keeping  qualities  but  in  the  first  preparation.  In  some  cases,  the  tuna 
for  instance,  many  thousands  of  dollars  have  been  expended  and  much  time  has 
passed  before  a  satisfactory  product  has  been  prepared  and  established  on  the  markets. 

Neither  the  Bureau  of  Fineries  nor  the  several  experienced  fish  packers  who  canned 
grayfish  anticipated  these  difficulties,  as  it  was  expected  that  when  once  palatably 
prepared  and  thoroughly  processed  and  sealed  the  product  would  behave  like  other 
canned  fish.  It  is  easy  to  see  now  why  this  was  not  the  case,  but  it  was  no  more 
surprising  that  unexpected  technical  difficulties  should  be  encountered  in  this  case 
than  were  experienced  in  the  early  history  of  the  canning  of  crab  meat  and  shrimp 
and  even  lobster,  entire  packs  of  which  spoiled  to  the  heavy  cost  of  the  packers,  as 
is  well  known.    Such  experiences  are  common  when  making  new  products. 

The  mistake  in  the  case  of  the  grayfish  was  an  overeagemess  to  get  results  in  order 
that  the  fishermen  quickly  should  obtain  the  benefits  intended  by  Congress  in  passing 
the  act  and  that  the  food  supply  of  the  cotmtry  might  be  enhanced  in  a  time  of  urgent 
need.  It  is  apparent  now  that  the  canned  fish  should  have  been  held  for  at  least  a 
year  to  test  its  keeping  qualities  before  cfiPort  was  made  to  enlist  the  interests  of  the 
packers  and  involve  them  in  the  possibility  of  loss. 

Between  1,200,000  and  1,500,000  cans  of  gra3rfish  were  packed  before  the  difficulties 
described  were  recognized,  and  apparently  over  half  of  this  quantity  was  consumed 
before  deterioration.  The  remainder  was  left  unsalable  in  the  nands  of  the  packers, 
jobbers,  and  dealers.  If  the  original  plan  of  action  had  been  followed,  and  the  fish 
had  been  packed  at  the  expense  of  and  sold  by  the  Department,  these  unsalable  goods 
which  by  limitation  of  the  appropriation  would  have  been  smaller  in  quantity,  would 
have  been  taken  off  the  hands  of  the  holders  and  the  money  refunded,  the  usual  busi 
ness  procedure  in  such  cases. 

As  it  appears  that  the  Department's  moral  obligation  in  the  premises  was  not  altered 
by  the  changes  in  plan  consequent  on  the  terms  of  the  act  of  June  21,  1916,  I  trans- 
mitted to  Congress  an  estimate  for  the  sum  of  $45,000  to  reimburse  losses  sustained  by 
packers  who  had  cooperated  in  the  undertaking.  I  submitted  the  following  explana- 
tory letters  with  the  estimate,  my  letter  to  the  Secretary  of  the  Treasury,  dated 
January  23,  19x9,  reading  as  foltows: 

There  is  transmitted  herewith  for  submission  to  the  Congress  an  estimate  of  appro- 
priation in  the  sum  of  $45,000,  to  reimburse  fish  packers  for  losses  sustained  in  cooperat- 
uig  with  the  Btu^au  of  Fisheries  in  the  canning  and  marketing  of  gra3rfish.  Also  a 
letter  from  the  Commissioner  of  Fisheries  in  support  of  submission  of  the  estimate. 
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Having  ^ven  careftil  consideration  to  the  matter  and  feeling  with  the  commissioner^ 
that  there  is  at  least  a  moral  obligation  resting  on  the  Government  to  reimburse  those 
who  in  cooperation  with  the  department  in  this  enterprise  have  suffered  financial 
loss,  I  recommend  the  submission  of  the  estimate  at  this  time  and  its  consideration  in 
connection  with  the  sundry  civil  bill. 

Letter  from  the  Commissioner  of  Fisheries  to  me,  dated  January  22,  1919: 

There  is  transmitted  herewith,  with  the  recommendation  that  it  be  submitted  to- 
Congress,  an  estimate  in  the  sum  of  $45,000  for  inclusion  in  the  estimates  for  "  Expenses^ 
Bureau  of  Fisheries,  1920." 

An  act  approved  June  21,  1916,  appropriated  $25,000  for  alleviating  losses  sustained 
by  the  fisheries  from  the  acts  of  predaceous  marine  animals,  especially  the  ^yfish 
or  dogfish,  and  provided  for  a  campaign  to  convert  such  animals  to  economic  uses, 
particularly  as  human  food.  This  measure  was  based  on  one  su^ested  by  the  depart- 
ment as  a  substitute  for  a  proposal  made  by  certain  representatives  of  the  fishermen, 
which  was  regarded  as  not  only  economically  unsound  but  which  would  have  involved 
heavy  initial  appropriations  for  reduction  works  and  annual  appropriations  for  opera- 
tion. The  project  was  thoroughly  discussed  at  hearings  of  the  Senate  Committee  on 
Fisheries  and  the  House  Committee  on  Merchant  Marine  and  Fisheries,  specimens  of 
canned  grayfish  being  presented  and  tested  at  both  hearings. 

Based  on  the  authonty  granted  by  the  bill  as  it  passed  the  House,  tentative  plans 
had  been  made  by  the  Bureau  of  Fisheries  to  have  several  thousand  cases  of  grayfi^ 
canned  with  the  purpose  of  selling  them  to  dealers  for  a  consumer's  test,  the  proceeds 
of  the  transaction  to  be  covered  into  the  Treasury  as  *'  Miscellaneoiis  receipts. "  The 
act  as  amended  by  the  Senate  and  approved  did  not  authorize  this  direct  business 
transaction,  and  as  a  practical  alternative  arrangements  were  made  with  an  experienced 
canner  to  pack  5,000  cases  after  a  method  which  the  preliminary  experiments  appar- 
ently had  shown  to  be  satisfactory.  The  packer  was  to  handle  the  }>roduct  in  the 
r^;ular  course  of  his  btisiness,  but  he  was  to  be  permitted  to  state  on  his  label  that  it 
was  recommended  b}^  the  Bureau  of  Fisheries,  and  was  packed  at  its  request  by  a 
process  approved  by  it.  The  bureau  was  also  to  tmdertake  a  publicity  campaign  to 
acquaint  the  consumer  with  its  qualities  and  availability.' 

The  original  quality  <rf  the  canned  grayfish  was  excellent,  as  was  attested  by  culinary 
experts  to  whom  it  was  submitted  for  test,  and  by  the  ordinary  consumer,  and  this 
in  combination  with  its  low  price  and  its  effective  exploitation  created  a  demand 
which  the  original  pack  could  not  satishr.  To  meet  this  demand,  arrangements,, 
similar  to  those  described,  were  made  with  competent  and  experienced  fish  packers 
on  the  Pacific  coast  in  January,  191 7. 

In  July,  iQiJt  complaints  began  to  be  received  in  regard  to  an  ammoniacal  odor  of 
the  contents  ot  some  of  the  cans.  At  first  it  was  believed  that  this  was  the  result  of 
carelessness  in  packing  or  the  use  of  stale  fish,  but  further  investigation  has  shown 
that  this  odor  develops  normally  in  fish  when  canned  according  to  the  original  me^od, 
and  that,  furthermore,  there  is  a  progressive  detinning  of  the  interior  of  the  cans  so 
packed,  resulting  in  the  absorption  of  metallic  tin  by  the  fish  which  renders  it  in  time 
unsuitable  for  food.  The  product  in  which  these  effects  occur  was  canned  by  essenti- 
ally the  same  method  employed  with  salmon  and  the  difference  in  keeping  qualities 
is  due  to  inherent  differences  in  the  character  of  the  fish  which  neither  experienced 
canners  nor  the  Bureau  of  Fisheries  nor  the  expert  physiological  chemists  consulted 
by  the  latter  had  reason  to  believe  would  result  in  these  unfortunate  reactions.  The 
defect  was  not  noticed  in  the  first  lot  of  fish*  packed  because  they  were  so  promptly 
consumed,  but  later  when  the  relation  between  supply  and  demand  was  m.  better 
equilibrium,  and  the  goods,  like  other  canned  products,  remained  for  six  months  or 
more  on  the  shelves  of  dealers  a  serious  situation  developed;  the  grayfish  canned  by 
this  method  began  to  be  condemned  as  imfit  for  food  and  the  packers  received  many 
claims  for  reimbursement  on  account  of  spoilage  and  numerous  complaints  were 
received  by  the  Bureau  of  Fisheries. 

The  bureau  recognizes  that  there  is  properly  lying  against  it  no  legally  enforceable 
financial  responsibility  in  this  matter,  but  I  am  convinced  that  there  is  a  moral  obli- 
gation that  it  should  not  subject  to  serious  loss  those  whose  cooperated  with  it  in  an 
effort  to  introduce  this  commodity  and  those  who  purchased  it  on  the  recommendation 
made  respecting  it,  and  I  earnestly  recommend  that  the  appropriation  asked  for  the 
relief  of  these  persons  be  granted.  They  entered  into  the  transaction  in  good  faith 
and  with  reliance  on  the  recommendations  officially  made  to  them.  They  would 
have  made  little  or  no  profit  on  the  venture  even  if  this  product  had  not  tmdergone 
deterioration  as  representations  were  made  to  them  that  in  order  to  introduce  it  the 
selling  price  should  be  but  slightly  above  tlie  cost  of  production.  If  the  Bureau  had 
followed  the  original  plan  to  have  fish  canned  for  its  accoimt  and  the  product  had  been. 
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sold  to  distributors  with  the  usual  implied  guaranty  of  keeping  qualities,  there  would' 
have  been  a  direct  obligation  to  make  refund  for  spoilage.  That  a  somewhat  different 
procedure  was  followed  should  not  be  used  as  an  excuse  for  evading  this  obligation. 

Although  the  canning  of  grayfish  by  this  original  method  has  been  in  part  unsuc- 
cessful ,  the  original  appropriation  of  $2  j.ooo  has  been  very  productive.  Other  methods^ 
of  cai^iing  grayfish  with  better  keepmg  qualities  have  been  devised,  and  the  new 
product  has  been  on  the  market  for  a  year  without  complaint.  The  same  fish  is  being 
sold  in  considerable  quantities  smoked,  and  is  now  regularly  on  the  markets  in  a  fresn 
state  in  New  York,  Boston,  Seattle,  San  Francisco,  and  other  places.  The  fund  has 
been  used,  also,  in  exploiting  various  other  neglected  or  little  used  fishes,  with  the 
result  that  over  15,000,000  pounds  of  certain  hitherto  neglected  fishes,  valued  at  about 
$1,000,000,  were  marketea  diuing  the  present  season,  in  addition  to  unknown  but 
considerable  quantities  of  a  number  of  other  species,  concerning  which  quantitative 
data  are  not  available.  Most  of  this  will  residt  in  permanent  annual  addition  to  the 
food  supply,  which  undoubtedly  will  grow  imder  the  impetus  imparted  to  these- 
specific  nsheries. 

The  above  statement  has  been  unofficially  placed  before  the  chairman  of  the  House 
Committee  on  Merchant  Marine  and  Fisheries,  and  the  cotu'se  suggested  has  his 
personal  approval. 

SUPPLBMBNTAL  ESTDfATS  OP  APPROPRIATIONS  RBQUIRBD  FOR  THB  SBRVICB  OP  THE 
FISCAL  YEAR  BNDING  JUNB  30,  1930,  BY  TUB  DBPARTMBNT  OF  COMMBRCB,  BURBAU 
OP  PISHBRIBS. 

Miscellaneous  expenses,  Bureau  of  Fisheries: 

To  reimbtuse  fish  packers  for  losses  sustained  in  cooperating  with  the 
Bureau  of  Fishenes  in  the  canning  and  marketing  of  grayfish,  to  be 
expended  tmder  regulations  to  be  prescribed  by  the  Secretar>'  of  Com- 
merce, to  be  immediately  available  (act  Juae  21,  1916,  vol.  39,  p.  232, 
sec.  i),  submitted $45, 000* 

The  appropriation  was  urged  by  the  Commissioner  of  Fisheries  and  Deputy  Com- 
missioner of  Fisheries  and  myself  at  hearings  before  the  Committee  on  Appropriations^ 
but  was  not  allowed.  On  May  19,  19191  this  recommendation  was  repeated  and^ 
$15,000  additional  requested;  this  also  was  refused. 

At  the  present  time  two  companies  on  the  Pacific  coast  are  producing,  monthly^, 
about  70  tons  of  stock  and  poultry  feed  from  grayfish,  and  kippering  the  fish  for  human 
consumption,  which  was  suspended  dtuing  the  summer,  is  about  to  be  resumed. 
This  latter  product  is  placed  on  the  market  both  fresh  and  canned. 

Through  some  complete  mistmderstanding  this  grayfish  work  has  been  confounded 
in  discussions  in  Congress  with  a  series  of  demonstrations  in  fish  cookery,  anotlte- 
undertaking  in  which  this  Department  engaged  through  the  Bureau  of  Fisheries. 
The  two  had  no  relation  to  one  another.  The  grayfish  project  dealt  with  the  commerr 
cial  preparation  of  a  particular  fish  for  the  market,  and  tlie  establishment  of  a  fishery 
for  it.  The  cooking  demonstrations  were  for  the  piupose  of  instructing  cooks  and 
housekeepers  in  the  best  and  most  economical  methods  of  preparing  all  kinds  of  fish 
for  the  tftble,  particular  attention  being  devoted  to  the  cheaper  varieties  available 
in  each  locality  but  which  are  not  adequately  utilized  because  their  merits  and  the 
proper  methods  of  cooking  them  are  not  known  to  the  public.  In  other  words,  one 
of  these  projects  was  a  manufacturing  and  mercantile  undertaking  and  the  other' 
was  concerned  solely  with  the  home.  The  cookery  demonstrations,  furthermore, 
were  more  fortunate  than  the  grayfish  undertaking  in  that  they  were  successful  from 
the  begiiming,  and  were  received  with  tmalloyed  satisfaction  and  thankfulness  by 
all  to  whom  they  were  directed.  They  were  a  direct  and  effective  contribution  to  the  - 
welfare  of  the  home»  and  not  only  aided  in  reducing  living  costs  through  the  use  of 
cheaper  fish,  and  usiudly  wasted  parts  of  fishes,  and  more  economical  cooking  mate- 
rials, but  they  were  contributions  to  health  through  the  exposition  of  more  wholesome 
methods  of  cooking. 

This  work  was  initiated  as  an  emergency  measure  during  the  war  under  an  allot- 
ment from  the  appropriation  for  national  security  and  defense,  but  it  was  received^ 
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with  such  general  favor  and  had  so  conclusively  demonstrated  its  value  under  existing 
economic  conditions  that  Congress  was  asked  for  an  appnipriation  of  $15,000  for  its 
continuance  during  the  fiscal  year  ending  Jtme  30,  1920.  The  following  correspond- 
ence relating  to  this  request  explains  this  work  and  what  it  accomplished: 

Dbpartmbnt  op  Commbrcb,       ♦ 
Office  of  the  Secretary, 

Washington,  June  7,  ipiQ. 
My  Dear  Mr.  Secretary:  There  is  herewith  handed  you  for  transmission  to 
Congress  an  estimate  of  an  appropriation  in  the  sum  of  $15,000  for  the  conduction  of 
demonstration  and  the  imparting  of  instruction  in  cheap,  wholesome,  and  correct 
methods  of  preparing  fish  for  consumption  and  in  cooking  same  for  use  as  food. 

The  work  thus  far  done  of  this  kind  has  been  imder  an  allotment  from  the  fund  for 
the  national  security  and  defense.     It  has  been  fully  appreciated  by  the  public  all 
over  the  country,  and  it  is  deemed  of  special  importance  in  this  time  of  high  food 
prices  that  the  work  should  be  continued. 
Yom3,  very  truly, 

WnxiAM  C.  Redpield, 

Secretary  of  Commerce. 
The  Secretary  of  the  Treasury. 


Department  of  Commerce, 

Bureau  of  Fisheries, 
Washington^  June  d,  Jpip. 

There  is  transmitted  herewith  for  submission  to  the  Congress  an  estimate  of  appro 
priation  in  the  sum  of  $15,000  to  enable  the  Bureau  of  Fisheries  to  continue  during 
the  fiscal  year  1920  demonstrations  of  the  best  and  most  economical  ways  of  preparine 
and  cooking  fish.  This  work  was  inaugurated  on  the  Pacific  coast  in  May,  1918,  and 
w  as  made  possible  by  virtue  of  an  allotment  for  the  increase  of  the  food  supply  from 
the  appropriation  for  national  security  and  defense.  It  proved  effective  and  success- 
ful beyond  all  expectations  and  was  extended  to  a  number  of  the  larger  communities 
in  the  Mississippi  Valley  and  as  far  east  as  Boston  and  its  vicinity.  These  demon- 
strations originally  were  regarded  as  war  work  and  it  was  assumed  that  should  the 
war  continue  the  estpenses  incurred  in  their  prosecution  could  be  defrayed  from 
appropriations  similar  to  that  under  which  it  was  inatigurated.  It  was  not  tmtil  the 
demonstrations  had  been  extended  to  the  Mississippi  Valley,  after  the  bureau's  esti- 
mates for  the  next  fiscal  year  had  been  submitted,  that  it  was  appreciated  that  they 
were  of  such  extraordinary  public  value  as  to  demand  that  they  should  be  continued 
under  peace  conditions. 

From  every  city  in  which  the  meetings  have  been  held  the  bureau  has  received 
expressions  of  appreciation  and  commenoation  from  chef  associations,  women's  organ- 
izations, individual  housekeepers,  and  the  fish  trade,  and  the  quality  of  the  service 
rendered  has  been  further  indicated  by  the  extent  and  nature  of  the  press  notices, 
especially  during  the  period  since  the  signing  of  the  armistice  and  after  nearly  two 
years  of  surfeit  <m  food<conservation  propaganda.  The  work  is  blazing  a  new  trail  in 
the  field  of  domestic  science,  a  fact  whi<3i  is  attested  by  those  most  highly  skilled 
in  cookery  as  well  as  by  the  most  humble  housekeeper.  After  a  demonstration 
attended  by  the  chefs  and  stewards  of  the  principal  notels  of  Chicago,  the  Inter- 
national Stewards'  Association  requested  most  urgently  that  a  similar  demonstration 
be  given  at  the  national  convention  of  that  organization.  Innumerable  housekeepers 
have  informed  the  bureau  and  its  agents  that  after  pursuing  the  methods  advocated 
they  have  been  able  cheaply  to  |>repare  fish  in  a  manner  acceptable  to  their  house- 
.  holds,  which  had  before  held  fish  in  low  esteem. 

The  work  is  directed  principally  toward  the  introduction  of  more  wholesome  and 
appetizing  methods  of  cooking  fish,  the  use  of  the  cheaper  and  more  abundant  species 
in  each  locality,  and  the  utilization  for  food  purposes  in  the  home  of  those  parts  of 
the  fish  usually  thrown  away.  It  is  the  bureau's  most  direct  and  effective  contribu- 
tion to  the  needs  of  the  women  of  the  country  and  the  improvement  of  home  and 
health.  At  this  time,  when  the  difficulties  of  the  household  are  manifold,  it  is  par- 
ticularly important,  and  I  urgently  recommend  that  provision  be  made  for  its  con- 
tinuance. 

H.  M.  Smith,  Commissioner. 

The  Secretary  of  Commerce. 


Digitized  by  VjOOQIC 


RBPORT  OF  THE  SECRETARY  OF  COMMERCE.  229 

DBPARTMSNT  op  COICMBRCS, 

Bureau  op  Fzshbribs, 
Washington,  June  6,  IQIQ. 
Mbmorandum  Rboardino  Dbmonstrations  on  Fish  Cookbry: 

In  one  year  we  have  given  135  demonstrations  on  fish  cookery  and  directly  reached 
some  15,000  women,  and,  as  has  repeatedly  been  shown,  those  attending  have  been 
90  enthusiastic  with  our  work  that  they  have  carried  our  message  into  many  other 
homes.  Meetings  have  been  held  on  the  Pacific  coast,  from  Bellingham  to  San  Diego, 
in  the  principal  cities  of  the  Middle  West,  and  in  Boston  and  vicinity. 

The  women  have  been  taught  a  new  way  of  cooking  fish  which  eliminates  75  per 
cent  of  the  labor  and  of  the  expensive  cookmg  fats  or  oils,  as  well  as  most  of  the  odors. 
The  housewives  all  over  the  country  are  loud  in  their  praise  of  finding  an  easy  and 
inexpensive  way  of  cooking  fish,  and  particularly  interested  in  finding  all  sorts  of 
cheaper  fish  and  fishery  products  of  which  they  had  never  heard  before.  We  have 
tried  to  show  them  how  to  get  a  dinner  of  fish  for  fotu-  persons  at  a  cost  of  25  cents, 
or  two  meals  for  40  cents.  In  spite  of  the  high  prices  ruling  we  have  always  been 
able*  to  introduce  them  to  cheaper  varieties,  procured  from  their  own  markets. 

I  find  the  housewife  is  much  gratified  to  think  her  Government  is  taking  enough 
interest  in  her  problems  to  send  us  through  the  country  teaching  and  preaching 
economy  and  showing  her  how  to  get  two  dfinners  for  what  she  has  been  paying  for 
one.  ^e  is  keen  to  recognize,  when  it  is  pointed  out  to  her,  that  at  present  there 
is  not  much  hope  for  dieaper  meats,  poultiy,  egg^,  or  milk,  and  that  sne  must  lo  ik 
to  fish  for  cheap  protein  food  for  her  children's  building  materials. 

I  also  use  these  meetings  for  the  dissemination  of  helpful  propaganda  for  the  building 
up  and  holding  toother  of  the  home.  In  these  days  of  imrest,  I  try  to  calm  down  the 
women  by  suggestions  for  them  to  meditate  over,  pointing  out  that,  mth  a  country  at 
war,  the  Government  takes  into  consideration  the  morate  of  its  soldiers,  but  with  a 
nation  at  peace  the  morale  of  the  cotmtry  b  in  the  hands  of  the  wives  and  mothers; 
they  are  the  hidden  stones  which  hold  up  the  whole  edifice  of  civilization.  The 
humblest  little  woman,  toilixjig  to  serve  her  family  a  well-cooked  meal,  and  looking 
well  to  the  ways  of  her  household,  is  setting  an  example  in  her  community  for  which 
her  Government  will  rise  up  and  eall  her  blessed,  as  well  as  her  husband  and  children. 

EVSLBNB  SpBNCRR, 
Demonstrator  in  Fish  Cookery. 

The  recommendation  failed  to  meet  with  the  approval  of  the  Committee  on  Appro- 
priations, and  when  the  bill  carrying  appropriations  for  the  Bureau  of  Fisheries  was 
being  considered  by  the  House  of  Representatives  on  June  ai,  1919,  the  chairman  of 
the  Committee  on  Appropriations  cited  the  dogfish  case  as  a  reason  for  not  granting  the 
item  of  $15,000  "for  the  conducting  of  demonstration  and  the  imparting  of  instruction 
in  cheap,  wholesome,  and  correct  methods  of  preparing  fish  for  consumption  and  in 
cooking  same  for  use  as  food.  **  I  brought  tiiis  matter  to  the  attention  of  the  chairman 
in  the  following  commimication  dated  June  25,  1919: 

My  attention  has  been  called  to  your  remarks  in  connection  with  the  omitted  item 
of  $15,000  for  the  demonstration  and  imparting  of  knowledg^e  and  instruction  in  the 
nroper  cooking  of  fish,  appearing  on  page  1603  of  the  Congressional  Record  for  June  2 1 . 
The  description  I  have  used  is  neitner  yours  nor  mine,  but  it  is  sufficiently  accurate 
to  make  the  subject  clear. 

My  purpose  in  writing  you  is  merely  to  point  out  for  your  information  and  that  of  the 
Committee  on  Appropnations  that  there  is  no  connection  whatever  between  the  item 
of  $15,000  omitted  and  the  item  of  $6o,coo  with,  respect  to  the  grayfish,  and  also  to 
advise  that  as  regards  this  latter  matter  there  are  facts  apparenuy  not  before  you  at 
the  time. 

The  item  of  $15,000  has  nothing  whatever  to  do  with  any  canned  fish.  No  person 
concerned  with  it  had  any  relation  to  or  part  in  the  matter  of  the  grayfish,  nor  has  anv 
criticism  ever  arisen  in  connection  with  the  matter  for  which  the  $15,000  was  asked. 
The  reverse  is  true.  That  work  has  been  the  means  of  putting  on  the  market  millions 
of  pounds  of  new,  unused  foods  and  of  greatly  enlarging  the  use  of  foods  now  little  used. 
Public  expressions  of  gratitude  and  appreciation  have  come  from  many  parts  of  the 
country.    No  word  of  fault  has  ever  been  found. 

The  matter  of  the  grayfish  refers  solely  to  canned  foods  put  up  by  cazmers  themselves. 
It  is  as  distinct  and  different  from  the  other  as  day  is  from  night.  It  refers  to  a  past 
that  has  gone.  To-day  erayiish  is  being  satisfactorily  prepared  for  the  market  and  is  a 
reguluT  article  of  food.  The  difficulties  in  connection  with  it  are  merely  such  as  were 
Xftonnal  to  the  initial  stages  of  a  new  article  and  the  problems  have  been  satisfactorily 
solved. 
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The  Department  thereupon  renewed  its  estimate  for  an  appropriation  for  this  work, 
imd  increased  the  amount  required  to  $75,000.  The  representation  of  the  matter  to 
Congress  was  made  the  occasion  for  a  full  statement  of  the  work  already  accomplished 
and  crying  need  for  its  continuance  in  my  letter  to  the  Speaker  of  the  House  of  Repre- 
sentatives, dated  July  19,  1919,  as  follows: 

In  respectfully  asking  the  attention  of  the  House  of  Representatives  again  to  House 
document  88,  Sixty-sixth  Congtcfts,  first  session,  kindly  let  me  say  that  the  reason  for 
90  doin|  is  the  high  price  of  food  and  the  insistent,  imperative  demands  which  these 
high  prices  make  upKm  the  modest  incomes  of  the  poor. 

It  is  true  that  the  estimate  submitted  imder  date  of  7th  June,  and  concerning  which 
I  had  the  privilege  of  writing  on  the  13th  ultimo  to  the  chairman  of  the  Committee  on 
Appropriations,  has  been  considered  both  by  that  committee  and  by  the  Committee 
on  Appropriations  of  the  Senate  and  has  by  both  been  rejected.  Nevertheless,  I 
Tenture  again  to  bring  it  before  you  because  the  demand  for  cheaper  food  is  insistent 
and  will  not  down;  because  the  prices  demanded  for  food  are  hi^h  and  have  little,  if 
any,  tendency  to  reduction;  and  because  Congress  has  itself  smce  the  matter  was 
brought  up  before  expressed  a  keen  interest  in  the  subject  of  the  excessive  cost  of 
living.  Furthcnftore,  it  is  my  duty  to  insure  that  neither  the  department  nor  myself 
has  failed  to  make  clear  to  the  thought  of  Congress  that  for  a  modest  sum  it  is  possible 
to  continue  a  great  and  successful  work  in  providing  supplies  of  cheap,  nouri<diing, 
and  palatable  food,  and  thus  to  assist  in  solving  the  problem  which  presses  so  severely 
upon  every  household.  For  these  reasons  it  is  earnestly  requested,  not  so  much  on 
1>ehalf  of  the  Department  of  Commerce  or  the  Bureau  of  Fisheries,  as  on  behalf  of  the 
people  of  the  United  States,  many  of  whom  are  oppressed  with  hi^h  prices,  that  this 
.matter  be  given  further  consideration  at  the  hands  of  the  appropnate  committee. 

The  purpose  of  the  fund  of  $15,000  which  is  now  asked,  is  to  conduct  demonstrations 
tmd  impart  instructions  in  correct,  cheap,  wholesome  methods  of  preparing  and  cook- 
ing fish  for  consumption.  This  work  has  been  successfully  carried  on  in  the  leading 
cities  of  the  States  of  Washington,  Oregon,  and  California;  in  St.  Louis,  Chicago,  St. 
Paul,  and  Minneapolis;  Cleveland  and  Cincinnati;  Boston  and  Cambridge,  Mass.;  in 
St.  Augustine,  Key  West,  and  three  other  cities  in  Florida;  Savannah  and  Valdosta, 
Ga  ;  in  connection  with  the  Agricultural  and  Mechanical  College  of  the  State  ol  Mis- 
sissippi; and  at  Washington,  D.  C,  itself.  This  work  is  now  stopped;  unless  it  can 
be  resumed  at  an  early  date,  the  trained  personnel  who  have  done  it  will  be  lost. 

If  there  is  question  as  to  the  necessity  of  this  work,  the  answer  is  the  price  of  food. 
If  there  is  question  as  to  whether  the  Government  should  do  the  work,  the  answer  is 
that  there  is  no  other  agency  which  is  nation  wide  that  can  do  it,  and  to  use  separate 
aj^encies  for  the  purpose  would  be  both  expensive  and  impracticable.  If  the  ques- 
tion of  economy  is  raised,  the  answer  is  that  by  the  services  of  four  persons  the  whole 
cotmtry  can  be  reached  at  an  expense  of  $15,000,  and  one  might  ask  in  turn  by  what 
other  means  so  great  a  result  can  be  had  for  so  little.  If  the  question  of  urgency  is 
raised,  the  answer  is  that  the  pressure  of  hijB;h  prices  is  a  living,  hurtful  fact  which  calls 
for  every  possible  step  showing  hope  of  either  improvement  or  remedy.  Finally,  if 
there  is  question  as  to  the  success  of  this  work,  the  answer  is  that  in  every  State  in 
which  meetings  have  been  held  volimtary  expressions  of  appreciation  of  the  useful- 
ness and  importance  of  the  work  have  come  from  housewives,  from  women's  cluba, 
from  organizations  for  food  conservation,  from  stewards'  associations,  from  restaurant 
owners  associations,  from  hotel  owners*  associations,  from  chambers  of  commerce, 
from  the  heads  of  domestic  science  schools  and  colleges,  and  from  the  fishery  trade. 
Voluntary  letters  commending  the  work  have  come  from — 

San  Francisco  Center  of  the  California  Civic  League. 

Twentieth  Century  Club,  Berkeley,  Calif. 

Director  of  food  conservation  for  city  and  county  of  San  Francisco,  Calif. 

Community  Service  Organization,  St.  Louis,  Mo. 

Home  Demonstration  Office,  St.  Louis,  Mo. 

International  Stewards'  Association,  Chicago,  111. 
Again  and  again  women  have  called  attention  to  the  fact  that  they  had  been  u^g 
little  or  no  fish  food  because  of  some  groundless  prejudice  or  because  of  ignorance,  and 
have  testified  to  the  value  of  the  meetings  to  them  in  teaching  the  value  and  excel- 
lence of  properly  cooked  fish.  Fifteen  thousand  women  have  received  direct  instruc- 
tion and  many  thousand  more  have  been  indirectly  but  eflfectively  reached. 

ITiere  is  lack  of  appreciation  of  the  food  value  of  fishery  products.  There  is  ignor- 
ance of  the  relative  merits  of  the  different  fish.  There  is  rnilure  to  employ  the  best 
methods  of  preparing  them  for  the  table.  For  these  reasons,  there  is  a  failure  to  util- 
ize an  abimdant  and  available  supply  of  aauatic  foods,  which  are  both  wholesome 
and  cheap.    There  was  no  need  for  cheap  food  during  the  war  that  does  not  now  exist* 
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It  can  be  by  no  means  said  with  truth  that  an  emergency  existed  which  has  passed 
away.    The  answer  to  such  a  suggestion  is  fotmd  in  every  household. 

The  demonstrations  have  emphasized  the  need  of  eating  littie-used  or  neelected 
products.  Among  those  that  have  been  demonstrated  are  the  flounders,  rockfishes, 
sable  fish  (Pacific  black  cod),  sand  dab,  sharks,  skates,  sole,  squid,  whale,  whiting, 
the  milts  and  livers  of  salmon,  and  the  roe  and  buck  roe  of  various  fishes.  In  the 
Middle  West,  however,  special  emphasis  was  laid  upon  the  use  of  frozen  fish,  of  which 
there  were  abnormally  large  stocks  in  the  cold  storages  of  the  country. 

The  careful  buyine  of  fish  has  been  taueht  and  mso  the  way  of  utilizing  the  head 
and  trimmings,  whicli  parts  are  richer  in  £bdivor,  but  usually  thrown  away,  as  well  as 
correct  methods  of  cooking,  insuring  economy  in  the  use,  not  of  the  food  alone,  but 
of  the  fats  and  oib,  and  saving  time  in  both  cooking  and  serving. 

The  Department  of  Commerce,  through  the  Bureau  of  Fisheries,  has  been  forttmate 
in  the  personnel  employed  upon  this  work,  and  particularly  in  obtaining  the  services 
of  women  able  to  combine  with  their  demonstrations  of  how  to  live  more  cheaply  in 
these  trying  times  such  teachings  of  domestic  management  as  tend  to  build  up  and 
hold  together  the  home.  Housewives  all  over  the  cotmtry  are  loud  in  their  praise 
of  finding  an  easy  and  inexpensive  way  of  cooking  fish,  and  particularly  at  finding 
many  kinds  of  cheap  fish  ana  fishery  products  of  which  they  never  heard.  Our  dem- 
onstrations have  shown  them  how  to  get  a  dinner  for  four  persons  at  a  cost  of  25  cents, 
or  two  meals  for  40  cents,  and  in  spite  of  the  high  prices  ruling  they  have  always  been 
able  to  introduce  cheaper  varieties  procured  from  the  local  markets  in  which  the 
demonstrations  were  held.  Literally,  this  is  the  work  of  showing  how  two  diimers 
can  be  had  for  what  has  been  the  cost  of  one,  and  the  lesson  has  been  taught  that  while 
there  is  perhaps  little  immediate  hope  for  marked  reduction  in  the  price  of  meatj 
poultry,  eggs,  or  milk,  there  can  be  fotmd  in  various  kinds  of  fish  now  little  used,  or 
not  used  at  all,  cheap  and  sustaining  food  in  abundance.  A  work  of  such  profound 
benefit  to  our  people,  which  so  directly  promotes  the  welfare  of  every  home,  ou^t 
not,  in  my  judgment,  to  be  set  aside.  I  am  convinced  that  the  Bureau  of  Fisheries 
in  tapping  supplies  of  little-used  or  tmused  food  has  done  a  service  which  will  out- 
weigh manyfoid  the  monetary  value  of  the  appropriation  requested,  and  I  am  equally 
convinced  that  when  the  im|)ortance  of  this  work  is  known  and  realized  there  will  t3e 
but  few  voices  raised  save  in  its  favor.  It  has  been  the  most  direct  and  effective  con- 
tribution of  the  Bureau  of  Fisheries  to  the  needs  of  the  homes  of  the  country  and  to 
the  improvement  of  health  and  to  removing  the  anxious  cares  which  the  price  of  living 
impose  upon  many  of  our  people. 

This  subject  came  up  incidentally  on  the  floor  of  the  House  of  Representatives,  at 
whi  eh  rime  mention  was  made  that  in  connecrion  with  the  introduction  of  certain 
fishery  foods  faeults  had  been  found,  and  that  an  estimate  had  been  presented  to  make 
good  certain  claims  believed  by  this  department  to  be  morally  sotmd  This  is  men- 
tioned only  to  point  out  that  the  two  subjects  are  neither  the  same  nor  are  they  alike. 
They  orig[inatea  in  different  branchesof  the  Fishery  Service .  The  one  had  to  do  with  the 
pre  servation  of  canned  goods  by  business  houses  who  are  packers  of  such  goods ;  the  other 
*  has  to  do  only  with  domesric  cooking.  No  ar^ment  from  the  one  can  bear  upon  the 
other.  This  is  the  more  true  that  the  faults  m  connection  with  the  canned  product 
were  long  since  corrected  and  the  product  itself  is  now  an  established  arricle  of  food. 

Finally,  may  I  suggest  that  if  mere  be  force  in  the  statement  that  any  group  of 
pfoducers  do  in  any  measure  dominate  the  markets  for  food,  here  is  a  practical  means 
of  competition,  opening  a  supply  not  dependent  upon  the  will  or  the  interest  of  any 
man  or  gioup  of  men,  but  found  on  every  shore,  in  our  lakes  and  streams.  It  can  be 
had  in  many  places  for  the  taking  if  its  vsdue  is  made  known  and  the  people  are  taught 
its  use.  Let  me  conclude  by  quoting  from  the  Fisheries  Bulletin  for  March  i,  a  letter 
from  a  student  in  the  San  Diego  (Calif.)  High  School: 

"  *  *  *  I  would  like  to  say  a  few  words  of  commendation  and  praise  in  regard  to 
4hc  wonderful  work  your  representative,  Mrs.  Spencer,  is  doin^  here  in  our  city. 
She  is  waking  the  women  and  girls  up  to  see  what  their  duty  is  to  their  country, 
themselves,  and  others. 

"For  two  years  I  have  done  a  goodly  part  of  the  family  cooking,  but  I  never  had 
any  realization  of  the  nourishment  in  fish.  I  thought  oeef  and  other  meats  were 
the  only  animal  foods  of  any  value,  but  Mrs.  Spencer  has  opened  my  eyes,  and  I 
intend  to  use  a  great  deal  of  fish,  and  I  feel  sure  Uiat  other  people  feel  the  same  way. 

"I  received,  though,  a  greater  lesson  from  Mrs.  Spencer  s  talks  than  the  use  and 
utilization  of  fish.  She  made  it  so  plain  that  the  young  girl  of  America  must  become 
proficient  in  all  the  housewifely  arts;  that  tmless  she  does  she  will  wreck  not  only 
her  own  life  but  the  lives  of  her  family.  I  think  that  this  part  of  Mrs.  Spencer's  work 
is  going  to  run  deepest,  and  I  sincerely  hope  she  will  'drive  it  home'  in  every  part  of 
the  United  States,  for  the  girls  of  America  need  to  be  educated  out  of  the  false  con- 
ceptions they  have  of  what  a  lady  should  be  proficient  in." 
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I  may  add  also  the  following  from  a  Chicago  broker  and  ^^olesale  dealer  in  fish: 
"I  take  pleasw^  in  advising  vou  that^our  Mr.  H.  L.  Kelly  and  Mrs.  Spencer  did 
the  fish  industry  a  great  benefit  in  their  recent  exhibition  of  cooking  and  serving 
fish  in  Chicago.  Not  only  were  the  meetings  a  success  but  the  amount  of  advertising 
given  the  fi£  industry  through  their  efforts  has  had  immediate  effect  upon  the  con- 
sumption of  fish  in  Chicago.  Mr.  Kelly  did  evenrthing  jpossible  to  interest  not  only 
the  nsh  dealers  but  also  the  stewards  and  chefs  of  the  leadmg  hotels  in  Chici^.  Work 
of  this  kind  tends  to  bring  the  fish  prominently  before  not  only  the  housewife  but  the 
patrons  of  hotels  and  restaurants,  and  tends  to  the  general  good  of  the  fish  business.  '* 
For  the  reasons  above  stated,  I  beg  to  renew  my  request  that  the  matter  be  again 
considered. 

The  same  fate  befell  this  second  effort  of  the  Department  to  secure  the  support  of 

Congress  in  a  successful  endeavor  to  reduce  the  cost  of  living,  as  a  part  of  the  general 

movement  of  the  Government  to  that  end.    The  unfavorable  action  was  based  on 

the  same  erroneous  argument  as  in  the  first  place,  namely,  that  the  Department  was 

striving  to  get  authority  for  a  project  similar  to  that  undertaken  with  regard  to  the 

dogfi^.    The  oflSdal  judgment  of  Congress  was  pronounced  as  follows: 

(Bxttact  from  fcmaiki  in  the  House  of  Rei>re9enUtives  by  Hon.  T.  W.  Good,  dudnnm  ol  the  Committee 
on  Approf>riatioiu,  Sex»t.  i6, 19x0,  during  considetBtkm  of  the  fint  deficiency  appropriation  bill  (H.  R. 
9S05).    See  Congrcssioaal  Record.  Sept.  x6, 1919,  p.  5869.) 

Of  the  estimates  submitted  by  the  Department  of  Commerce  for  relief  of  the  high 
cost  of  living,  $75,000  was  for  the  purpose  of  demonstration  of  methods  of  preparii^ 
and  cooking  fidi.  Congress  has  had  some  experience  with  this  department  on  this 
very  same  subject.  In  the  act  approved  June  21,  1916,  the  Department  of  Commerce 
was  given  $25,000  to  conduct  investigations  and  experiments  with  regard  to  dogfish. 
Out  of  that  appropriation  the  department  did  make  an  investigation  and  demonstra- 
tion in  the  matter  of  cooking  and  canning  dogfish  and  gave  the. results  of  its  investi- 
gation to  the  canners.  A  ^reat  many  canners  of  fish  canned  dogfish  in  accordance 
with  the  instructions  of  this  department.  The  result  was  not  satisfactonr.  After 
these  fish  had  been  canned  and  disposed  of  the  cans  commenced  to  explode,  and 
last  year  the  Department  of  Commerce  came  before  Congress  with  an  estimate  of 
$60,000  to  reimburse  these  canners  who  had  canned  dogfish  in  accordance  with  the 
methods  which  had  been  demonstrated  by  the  Department  of  Commerce. 

A  great  many  of  these  estimates  for  reducing  the  high  cost  of  living  are  of  the  dog- 
fish character  and  if  granted  would  give  just  about  as  much  relief  as  did  the  $25,000 
previously  appropriated  for  dogfi^  demonstrations.  The  people  want  relief  from 
high  prices,  not  dogfish  demonstrations. 

This  more  recent  statement,  like  the  former  from  the  same  source,  contains  impor- 
tant misstatements,  omits  essential  facts  in  regard  to  the  dogfish  woilc,  and  wholly 
ignores  the  main  issue.    A  partial  and  temporary  failure  in  a  pioneer  effort  that  was 
deliberately  curtailed  by  Congress  is  used  as  an  argument  against  a  wholly  different  . 
piece  of  work  that  has  proved  highly  successful. 

The  assumption  of  a  moral  obligation  to  reimburse  caimers  to  the  amount  of  $45,000 
or  $60,000  for  losses  incurred  in  an  effort  originating  with  Congress  itself  to  mitigate  a 
great  public  nuisance  may  be  a  highly  reprehensible  act  for  which  this  Department 
should  be  held  up  for  criticism  and  blame.  The  other  side  of  the  balance  sheet, 
however,  should  be  considered.  It  should  be  remembered  that,  as  an  alternative  to 
the  course  recommended  by  the  Department,  there  was  pending  in  Congress  and 
strongly  backed  a  proposition  that  the  Government  should  go  into  the  business  of 
manufacturing  fertilizer  from  sharks  and  should  pay  a  bounty  on  sharks,  and  that 
there  should  be  built  and  operated  as  many  as  100  fertilizer  plants  which  were 
avowedly  to  be  maintained  at  a  large  annual  loss.  For  a  period  of  ^v^  years  the  amount 
of  money  required  to  carry  out  the  terms  of  the  proposed  legislation  would  have  been 
not  less  than  $20,000,000,  and  at  the  end  of  that  time  the  Government  would  have 
had  on  its  hands  some  expensive  plants  of  no  further  usefulness,  and  the  permanent 
abundance  of  dogfishes  would  have  been  affected  no  more  than  by  a  debate  in  Congress. 

This  Department  has  with  justice  opposed  measures  which  involved  the  possibility 
of  such  inroads  on  the  Treasury  and  prevented,  at  least  temporarily,  any  further 
efforts  in  the  same  direction.  It  has  been  prevented,  on  grounds  wholly  unrelated 
to  the  subject,  from  continuing  a  successful,  cheap,  and  efficient  work  of  adding  to 
our  food  supply  in  a  time  of  need. 
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Department  op  Commerce, 
Bureau  of  Foreign  and  Domestic  Commerce, 

Washington^  Augvst  16y  1919. 
Sir:  I  have  the  honor  to  transmit,  as  Director  of  the  Bureau  of 
Foreign  and  Domestic  Commerce,  the  annual  report  of  the  Bureau 
for  the  year  ending  June  80, 1919.  Burwell  S.  Cutler,  who  resigned 
on  July  19,  1919,  was  the  Director  of  the  Bureau  for  the  period 
covered,  and  therefore  deserves  credit  for  the  work  accomplished  as 
detailed  in  the  following  report. 

The  portions  of  this  report  covering  the  activities  of  the  several 
divisions  and  branches  of  the  service  have  been  prepared  in  such  a 
manner  as  to  indicate  the  status  of  events  on  June  30,  1919,  the  end 
of  the  fiscal  year. 

REVIEW   OF  THE   YEAR'S   FOREIGN    COMMERCfi. 

The  transition  from  war  to  peace  is  clearly  reflected  in  the  trade 
movement.  The  exports  of  American  products  increased  in  value 
$1,200,000,000  for  the  year  ending  June  30,  1919,  but  of  this  gain 
only  $200,000,000  came  during  the  six  months  from  July  to  Decem- 
ber, 1918,  while  more  than  $1,000,000,000  increase  was  recorded  dur- 
ing the  first  six  months  of  1919.  The  gradual  character  of  the 
changes  is  brought  out  more  clearly  bv  dividing  the  fiscal  year  into 
four-month  periods.  The  increase  during  the  first  four  months 
(July-October)  was  $200,000,000,  during  the  next  four  months 
(November-February^  $300,000,000,  and  during  the  last  four 
months  (March-June)  $700,000,000.  In  other  words,  during  eight 
months  tnere  was  a  gain  of  only  $500,000,000,  while  during  the  last 
four  months  there  was  a  gain  of  $700,000,000. 

These  figures  understate  the  real  improvement,  for  the  increased 
upward  movement  of  American  goods  was  achieved  in  the  face  of  a 
decline  of  some  $600,000,000  in  war  supplies.  Explosives  alone  de- 
clined more  than  a  quarter  of  a  billion  dollars,  while  decreased  ship- 
ments of  copper,  brass,  steel  billets  and  ingots,  firearms,  and  picric 
acid  accounted  for  the  rest  of  the  decline.  Commercial  shipments, 
therefore,  really  increased  nearly  $1,800,000,000  during  the  year. 

The  ^r^t  increase  in  the  year's  trade  is  found  in  foods  and  raw 
materiids,  not  manufactured  articles.  Meats  (including  lard), 
wheat,  and  cotton  alone  accoimt  for  a  billion  dollars'  gain.  This 
movement  reflects  the  most  pressing  need  of  European  countries. 
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Among  the  manufactured  articles  there  was  little  change  in  the 
aggregate.  Partly  manufactured  goods  fell  off  $200,000,000,  while 
finished  manufactures  increased  by  a  like  amount.  The  decline  in 
semimanufactured  goods  came  in  the  class  of  war  materials,  such 
as  copper,  brass,  steel  billets,  and  picric  acid.  The  only  important 
^in  was  registered  by  leather.  Among  the  fully  manufactured  ar- 
ticles, the  striking  loss  in  explosives  and  firearms  just  about  balances 
the  gain  in  machinery,  cotton  manufactures,  mineral  oils,  paper,  and 
electrical  appliances — ^and  it  is  to  be  noted  that  it  took  six  classes 
of  peace  articles  to  balance  only  two  classes  of  war  supplies.  The 
net  gain  of  $200,000,000  in  this  class  is  registered  by  numerous  ar- 
ticles, no  one  of  which  showed  an  increase  of  more  than  $15,000,000. 
This  uniform  moderate  increase  of  our  finished  manufactured  exports 
all  alon^  the  line  is  a  most  encouraging  sign  that  our  foreign  trade 
is  resummg  normal  lines. 

There  was  a  large  gain  in  our  exports  to  Japan  and  China,  to 
South  America,  and  to  Australia.  The  increase  to  Japan  (mostly 
raw  cotton)  and  China  is  slightly  greater  than  the  increase  to  South 
America,  But  these  gains,  while  substantial,  are  dwarfed  by  the 
enormous  increase  in  our  shipments  to  northwestern  Europe.  Bel- 
gium shows  the  largest  increase  of  all.  It,  together  with  the 
United  Kingdom,  France,  the  Netherlands,  and  the  three  Scandi- 
navian countries,  showed  an  aggregate  gain  of  $1,800,000,000 — a  60 
per  cent  increase  over  the  fiscal  year  1918. 

It  is  easy  to  magnify  or  to  minimize  unduly  the  real  significance  of 
our  trade  gains.  When  the  armistice  was  signed,  stocks  of  goods 
were  depleted  in  practically  all  foreign  countries,  so  that  there  was 
immediate  need  of  imports  which  the  United  States  was  in  a  posi- 
tion to  furnish.  European  countries  have  not  yet  been  able  to 
offer  any  strong  competition.  Moreover,  the  value  tends  to  give  an 
exaggerated  idea  of  the  actual  increase  because  of  the  world-wide 
rise  in  prices.  The  observer  who  ignores  the  changing  value  of  the 
dollar  and  leaves  out  of  consideration  the  unusual  demand  and  the 
lack  of  competition  may  conclude  that  the  gain  is  much  more  sub- 
stantial than  it  really  is.  On  the  other  hand,  there  is  no  lack  of 
writers  who  argue  that  the  whole  apparent  gain  is  illusory.  A  study 
of  the  quantities,  so  far  as  recorded  statistically,  convinces  them 
that  there  has  been  no  material  gain  in  the  tonnage  of  outbouud 
cargoes.  They  emphasize  the  peculiar  advantages  that  have  been 
enjoyed  by  our  exporters  without  allowing  for  the  serious  difficul- 
ties that  have  had  to  be  overcome.  Our  trade  has  unquestionablv 
been  retarded  by  lack  of  shipping,  by  the  trade  restrictions  that  still 
persist,  and,  above  all,  by  inadequate  means  of  financing  trade,  since 
many  would-be  customers  have  not  yet  products  to  offer  in  ex- 
change. 

The  real  situation  is  midway  betwen  these  two  extremes.  Advanc  • 
ing  prices  have  much  to  do  with  the  increased  value  recorded.  So  far 
as  can  be  ascertained  from  the  export  statistics,  the  quantity  of  out- 
bound goods  was  little,  if  any,  larger  in  the  fiscal  year  1919  than  in 
the  fiscal  year  1918;  but  this  fact  does  not  mean  that  the  gain  in 
value  was  due  solely  to  an  advance  in  prices.  It  is  due  much  moi'e 
to  a  change  in  the  class  of  goods  exported.  We  shipped  4,500,000 
tons  less  of  coal  last  year,  but  we  shipped  5,000,000  tons  more  of 
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wheat  and  cotton  and  meat  and  miscellaneous  goods.  Advancing 
prices  have  unquestionably  done  their  part  in  raising  the  value  of  our 
exports,  but  the  substitution  of  a  higher  class  of  goods  for  coal  is  a  no 
less  important  factor.  Moreover,  our  exporters  nave  enjoyed  excep- 
tional advantages  in  trade  building,  but  their  efforts  have,  neverthe- 
less, been  hampered  by  the  unusual  difficulties  resulting  from  the 
long  war. 

The  trade  balance  of  the  last  year  is  sttipendous,  exceeding  for 
the  first  time  in  our  history  $4,000,000,000.  It  comes,  moreover,  after 
a  series  of  years  in  which  the  excess  of  exports  attained  unprecedent- 
ed heights.  The  effect  is,  therefore,  cumulative.  We  have  been  ac- 
customed to  regard  a  large  excess  of  exports  as  a  peculiarly  favorable 
feature.  It  has  now  grown  out  of  boimds,  and  by  its  magnitude  pre- 
sents a  serious  problem  and  threatens  the  growth,  perhaps  even  the 
maintenance,  of  our  foreign  trade. 

There  is  no  question  about  the  demand  for  American  goods  abroad. 
Europe  is  still  experiencing  an  acute  lack  of  food,  raw  materials,  and 
all  kinds  of  manufactured  goods.  The  present  problem  is  to  find 
means  of  paying  for  the  goods  exported  until  foreign  production  is 
more  fully  restored.  The  pertinent  question  is  the  extent  to  which 
we  can  saiely  take  future  promises  to  pay. 

The  problem  of  credit  to  even  the  strongest  nations  is  difficult 
until  the  peace  settlement  is  concluded.  Whatever  one's  views  about 
the  proper  nature  of  the  peace  settlement,  all  may  readily  see  and 
agree  that  foreign  credit  arrangements  are  being  delayed  until  a 
peace  settlement  assures  stabilized  conditions.  Without  adequate 
provisions  for  foreigjn  credits  there  can  be  no  remedy  for  the  ex- 
change situation,  which  is  automatically  increasing  prices  that  for-^ 
eign  purchasers  have  to  pay  for  American  goods.  With  foreign 
currencies  depreciated  as  they  are  to-day,  old-established  American 
business  houses  abroad  are  finding  in  certain  cases  that  they  are 
confronted  with  lower  prices  from  competing  countries. 

IMPROVED  TRADE  STATISTICS. 

The  experience  of  the  last  few  years  has  brought  to  the  front  as 
never  before  the  need  for  adequate  statistics  of  K)reign  trade.  The 
returns  must  be  full,  accurate,  and  timely,  and  they  must  be  pre- 
sented so  as  to  bring  out  clearly  their  trade  significance. 

The  Bureau  is  (foing  its  utmost  to  meet  this  need.  During  the 
last  fiscal  year  it  sought  and  obtained  from  Congress  authority  to 
issue  its  annual  returns  hereafter  for  the  calendar  year  instead  of 
for  the  fiscal  year.  The  first  annual  report  on  the  new  basis  is  now 
in  press  and  gives  complete  details  by  articles  and  coimtries  of  the 
foreign  trade  for  the  calendar  year  1918  and  separately  for  the  last 
six  months  of  that  vear.  The  six-month  figures  will  not  merely  be 
of  use  to  connect  tne  statistics  of  the  fiscal  years  heretofore  pub- 
lished with  the  new  calendar  year  returns,  but  will  furnish  the 
means  for  detailed  study  of  the  entire  war  period,  which  may  be 
taken  to  cover  the  four  and  a  half  years  from  July  1,  1914,  to  De- 
cember 31,  1918.  The  change  to  the  calendar  year  will  unquestion- 
ably prove  helpful  to  business  houses,  which,  as  a  rule,  make  up 
fheir  accounts  by  calendar  years.    It  will  also  facilitate  comparison 
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with  the  production  figures  collected  by  the  census  and  with  the 
trade  statistics  published  by  foreign  countries. 

Much  time  has  been  spent  in  collaboration  with  other  Government 
offices  in  working  out  a  classification  of  commodities  that  will  corre- 
spond to  present-day  commercial  usage  and  give  details  for  many 
important  commodities  that  are  not  now  returned  separately.  Limi- 
tations in  equipment  and  clerical  force  make  it  impossible  to  show 
separately  all  of  the  commodities  desired  by  exporters  and  manu- 
facturers, but  the  Bureau  has  gone  as  far  as  possible  to  comply  with 
their  wishes.  The  work  has  been  performed  mainly  by  G.  B. 
Eoorbach,  of  the  Shipping  Board,  acting  as  chairman  of  an  inter- 
departmental committee  designated  by  the  Secretary  of  CJommerce. 
Without  the  collaboration  of  the  Shipping  Board  and  other  Govern- 
ment offices  it  would  have  been  impossib^  to  make  a  thorough  can- 
vass of  the  situation. 

There  are  frequent  complaints  that  our  import  and  export  sta- 
tistics are  unduly  belated.  The  Bureau  realizes  fully  the  importance 
of  up-to-date  figures^  but  it  is  impossible  to  publish  promptly  the 
detailed  figures  required  without  a  large  increase  in  the  statistical 
force.  In  Great  Britain  the  monthly  returns  are  published  within 
about  10  days  after  the  close  of  the  month.  But  this  result  is  made 
possible  only  by  excluding  from  the  accounts  of  the  month  all  re- 
turns that  reach  the  central  office  after  the  close  of  the  month  and 
by  utilizing  during  the  first  few  days  of  each  month  a  large  force 
of  compilers  otherwise  employed  during  the  remainder  of  the  month. 

Important  as  it  is  to  show  promptly  detailed  returns  of  imports 
and  exports,  it  is  no  less  essential  to  provide  means  for  accurately 
analyzing  tne  statistics.  The  figures,  in  themselves  often  fail  to 
carry  their  lesson.  It  is  only  by  elaborate  study  of  trade  and  in- 
dustrial conditions  throughout  the  world  that  the  teachings  of  the 
figures  can  be  learned.  A  great  deal  of  light  is  thrown  on  trade 
movements  in  the  United  States  by  comparing  the  statistics  system- 
atically and  thoroughly  with  the  statistics  of  other  countries. 

LINES  OF  TRADE  ADJUSTMENT. 

The  war  has  seriously  checked  normal  production  in  Europe  and 
at  the  same  time  has  decreased  the  ability  of  European  nations  to  pay 
for  imported  goods.  The  United  States  can  ship  greater  quantities 
of  goods  abroad  than  ever  before  if  some  kind  of  reliable  payment 
can  be  obtained  either  in  the  form  of  imports  or  of  sound  promises 
for  deferred  payment.  It  should  be  recognized  that,  in  the  long 
run,  larger  exports  are  dependent  upon  larger  imports,  both  because 
this  provides  lor  settling  the  international  account  and  because  both- 
way  cargo  is  essential  lor  low  freight  rates.  International  trade, 
to  be  lasting,  must  be  in  both  directions.  As  long  as  European 
production  is  held  back  wid  the  United  States  stands  as  the  world's 
principal  producer,  the  situation  will  be  unnatural.  It  can  not  go 
on  indefimtely.  The  best  argument  for  the  extension  of  loans  to 
European  countries  is  that  this  will  enable  them  to  fully  restore 
their  production,  and  thereby  prepare  the  way  for  a  normal  profit- 
able exchange  of  goods.  We  wpuld  have  a  right  to  expect  that 
these  credits  would  be  used  for  the  most  productive  purposes,  that 
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industry  in  these  forei^  countries  would  settle  down  to  steady 
work,  and,  moreover,  tnat  there  would  be  no  question  as  to  the 
serious  obU^tion  to  make  payment  when  due.  The  basic  test  of 
a  credit  risk  is  character.  The  prospect  of  these  foreign  loans 
may  be  viewed  hopefully  because  of  the  confidence  that  may  be  re- 
posed in  the  character  and  integrity  of  the  great  nations  with  which 
we  have  been  associated. 

At  such  time  as  the  international  situation  is  sufficiently  stabilized 
to  justify  the  making  of  comprehensive  plans  for  credits,  American 
bankers  will  have  to  oe  prepared  to  offer  to  American  investors  over 
$4,000,000,000  in  foreign  bonds  during  the  first  year.  The  extent 
to  which  our  export  trade  may  be  increased  beyond  its  present  size 
will  depend  upon  the  amount  of  loans  exceeding  four  biUions  a 
year  that  American  investors  can  be  induced  to  subscribe  for.  Gen- 
erally speaking,  American  investors  are  not  familiar  with  foreign 
investments.  A  nation-wide  campaign  will  be  necessary  to  educate 
investors  as  to  foreign  business  conditions. 

During  the  period  when  the  international  credit  situation  is  being 
adjusted,  American  exporters  will  not  know  definitely  what  they 
can  count  on.  There  are,  however,  good  grounds  for  feeling  sanguine 
that  credits  can  be  so  handled  as  to  enable  Europe  to  restore  its 
industry  and  at  the  same  time  provide  an  outlet  for  American 
exports. 

The  new  international  position  of  the  United  States  is  not  a 
passing  phase.  Year  after  year  should  see  a  large  volume  of  foreign 
mvestment  and  a  steady  increase  in  American  exports.  New  York 
will  take  on  the  international  business  character  that  has  been 
typical  of  London. 

The  significant  thing  for  American  bankers  and  exporters  to 
realize  is  that  they  will  have  to  prepare  their  organizations  for  a 
large  and  continuous  foreign  business.  Notwithstanding  all  that 
has  been  done  in  the  past  four  years,  we  are  to-day  only  at  the  be- 
ginning of  an  accurate  knowledge  of  foreign  business  and  have 
only  a  limited  nimiber  of  men  trained  and  experienced  in  the  foreign 
field.  At  present,  we  are  largely  in  the  position  of  beginners.  As 
time  goes  on  success  will  be  limited  more  and  more  to  the  trained 
and  efficient.  The  sudden  arrival  of  the  United  States  at  a  position 
of  great  opportunity  in  foreign  business,  however,  necessitates  gen- 
erally an  intensive  study  of  export  methods. 

•  The  situation  would  not  be  so  difficult  if  opportunity  had  come 
at  a  time  when  conditions  were  stable.  To-day,  however,  the  trade 
of  the  world  is  in  a  state  of  constant  flux.  The  most  recent  informa- 
tion is  essential  as  a  basis  for  dependable  policy. 

There  is  now  an  emergency  demand  for  reliable  data  on  foreign 
trade.  The  Bureau  of  Foreign  and  Domestic  Commerce  has  a  great 
opportunity  for  useful  service.  It  is  making  a  sincere  effort  to  do 
all  it  can  with  its  present  facilities. 

POSITION  OF  THE  BUREAU. 

The  period  from  July  1  to  the  signing  of  the  armistice  on  No- 
vember 11  found  the  employees  of  the  Bureau  largely  concerned  with 
war  activity.    A  reading  of  the  sections  of  this  report  devoted  to 
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the  work  of  the  different  divisions  and  of  the  ofSces  abroad  will 
show  the  important  way  in  which  the  service  of  the  Bureau  was 
useful  during  the  war.  Wherever  there  was  essential  work  to  be 
done  which  uie  Bureau,  because  of  its  experience  and  facilities,  was 
equipped  to  do,  this  work  was  undertaken  at  the  instance  of  what- 
ever Department  happened  to  need  it.  The  constant  service  of  the 
Bureau  to  the  different  war  organizations  was  valuable  in  keeping 
the  Bureau's  staff  intimately  inrormed  as  to  conditions  in  war  trade, 
and  at  the  same  time  it  made  possible  prompt  and  expert  attention  to 
demands  which  otherwise  would  not  have  been  so  adequately  satisfied. 

After  the  signing  of  the  armistice,  the  Bureau  immediately  be- 
gan to  make  plans  looking  to  the  resumption  of  normal  trade. 
Special  investigators  were  sent  to  Europe  to  work  under  the 
direction  of  commercial  attach^  in  studying  the  readjustments  in 
industry  and  commerce  made  necessary  by  the  results  of  the  war. 
The  information  gathered  was  especially  valuable  in  assisting  Amer- 
ican business  men  who  went  to  Europe  in  large  numbet^  for  the 
purpose  of  restarting  business  already  established  or  opening  new 
business.  During  the  unsettled  times  existing,  this  Government 
service  to  American  firms  was  especially  appreciated. 

Because  of  the  rapid  change  in  conditions,  it  appeared  important 
to  have  a  greater  interchange  among  Bureau  officials  than  was  cus- 
tomary. A  number  of  the  principal  members  of  the  staff  in  Wash- 
ington who  had  been  in  close  touch  with  American  business  during 
the  war  were  dispatched  to  European  posts  where  they  could  view 
conditions  in  the  light  of  the  existing  American  situation.  Other 
men  who  had  had  eicperience  in  different  parts  of  Europe  were 
brought  back  to  the  United  States  to  confer  with  American  business 
men  and  to  have  a  part  in  the  administration  of  the  Bureau.  It  is 
thought  that  for  some  time  it  will  be  necessary  to  have  a  considerable 
moving  back  and  forth  in  order  that  the  whole  service  may  be  as 
alert  as  possible  to  conditions  both  at  home  and  abroad.  A  great 
difficulty  in  bringing  back  men  from  abroad  to  the  United  States 
is  that  the  statutory  positions  cany  such  low  salaries  that  it  is  a  con- 
siderable sacrifice  for  experienced  men  to  take  them.  It  has  been 
only  through  the  public  spirit  manifested  by  some  of  the  men  of 
wiaest  experience  m  the  Bureau's  service  that  it  has  been  possible 
to  fill  some  of  the  positions  in  the  United  States  with  men  of  this 
character.  The  Bureau  should  be  enabled  in  the  future  to  have  a 
certain  number  of  positions  in  the  United  States  sufficiently  well 
paid  to  make  it  possible  to  fill  them  with  men  who  have  a  wide 
practical  experience  in  the  foreign  field. 

The  service  has  been  seriously  embarrassed  because  of  the  restric- 
tion which  makes  it  impossible  to  assign  more  than  one  clerk  to  each 
commercial  attach^  or  to  pay  such  clerks  a  salary  exceeding  $1,500. 
Clerks  that  are  sent  to  commercial  attach^  offices  abroad  must  be  com- 
petent stenographers  and  office  men  and,  at  the  same  time,  must  be 
familiar  with  a  modern  language.  Further,  it  is  desired  to  select 
men  who  have  sufficient  educatioa  and  training  so  that  they  may  be 
capable  of  profiting  through  their  experience  and  become  available 
for  more  important  positions.  The  fact  that  it  is  not  possible  to  in- 
crease salaries  of  clerks  who  have  rendered  several  years  of  satisfac- 
tory service  means  that  these  men  leave  us  and  we  lose  the  benefit  of 
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their  experience.  If  it  were  not  for  the  fact  that  trade  commissioners 
working  in  general  cooperation  with  commercial  attachfe  are  able  to 
assmne  important  duties,  the  situation  would  be  serious.  As  it  is,  the 
position  will  be  very  embarrassing  until  this  restriction  is  removed. 

The  growth  of  the  Bureau's  service  is  shown  by  the  fact  that  in 
1913  there  were  only  12  persons  in  its  field  service,  whereas  the  num- 
ber in  the  field  service  on  June  30, 1919,  was  159.  The  increase  in  the 
total  staff  of  the  Bureau,  which  includes  the  field  force,  the  staff  in 
Washington,  and  the  employees  in  the  district  offices,  increased  from 
100  in  1913  to  370  on  June  30, 1919.  It  is  obvious  that  the  field  force 
has  increased  much  more  rapidly  than  the  central  force  in  the  United 
States.  Furthermore,  the  Bureau  receives  reports  from  the  Ameri- 
can consular  service,  which  reports,  during  the  past  few  years,  have 
very  greatly  increased  in  number  and  importance  on  account  of  the 
crowing  effectiveness  of  the  consular  service  in  commercial  matters. 
Altogether,  a  very  great  strain  has  been  placed  upon  the  staff  at 
Washington  and  m  the  district  offices  to  distribute  the  commercial 
information  which  comes  from  abroad.  In  order  that  the  results  of 
the  work  of  the  field  force  may  be  made  most  effective,  it  is  essential 
that  provision  should  be  made  for  increasing  the  staff  in  Washington 
and  m  the  district  offices.  One  of  the  most  serious  aspects  of  this 
question  occurs  in  the  Editorial  Division.  Before  reports  from  foreign 
representatives  are  given  to  the  printer  they  are  carefully  edited  to 
make  sure  of  their  accuracy  and  to  ascertain  whether  they  meet  the 
needs  of  the  American  business  public.  This  requires  slow  and 
painstaking  work.  It  is  very  unfortunate  that  the  reports  to  be 
edited  have  accumulated  so  rapidly  that  it  has  been  impossible 
to  get  them  out  at  as  early  a  date  as  is  desirable.  At  the  present 
time,  when  foreign  conditions  are  changing  so  swiftly,  it  is  disastrous 
to  have  delay  in  making  these  reports  avaflable  to  American  business 
men. 

The  Bureau  of  Foreign  and  Domestic  Ommercc  m  its  present 
form  has  virtually  existed  since  1912.  There  are  in  several  divisions 
men  who  have  been  in  the  service  for  many  years.  As  a  whole,  how- 
ever, the  bulk  of  the  Bureau's  staff  has  been  built  up  since  1912. 
There  has  been  a  great  growth  in  efficiency  from  year  to  year  on 
account  of  continuous  service  and  experience.  To  obtain  the  best 
results,  it  is  essential  that  adequate  means  should  be  provided  to 
retain  in  continuous  service  men  who  have  done  effective  work. 

QUALITY  OF  SERVICE. 

The  Bureau  of  Foreign  and  Domestic  Commerce  is  the  agency 
designated  by  law  to  promote  the  foreign  commerce  of  the  United 
States.  It  does  so  by  distributing  to  American  business  men  informa- 
tion received  from  its  own  field  force  and  from  the  consular  service. 
It  is  a  specialized  Bureau  devoted  to  a  single  aim — that  is,  the  pro- 
motion of  American  trade  abroad.  Through  close  contact  with  com- 
mercial organizations  and  business  firms  it  has  come  to  have  a  dis- 
tinctly business  point  of  view.  Members  of  the  staff  look  upon  them- 
selves as  business  people  and  endeavor  to  meet  problems  of  business 
men  in  a  way  that  will  secure  confidence  and  approval.  There  can 
be  no  doubt  that  this  close  association  with  business  has  had  a  great 
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influence  upon  the  initiative,  energy,  and  practical  judgment  of  the 
men  in  the  service.  As  an  agency  set  up  to  assist  business  men  it  is 
essential  that  this  organization  should  itself  illustrate  thoroughgoing 
business  methods. 

It  is  the  purpose  of  the  Bureau  to  furnish  information  at  once 
scientific  and  practical.  It  is  important  to-day  that  business  men 
should  see  conditions  as  a  whole  and  should  be  able  to  value  relative 
factors.  If  this  broad  outlook,  however,  were  handled  in  an  academic 
and  theoretical  way,  it  would  not  be  what  is  wanted.  Broad  problems 
must  be  dealt  with  from  the  strictly  practical  point  of  view.  It  is 
necessary  that  the  men  who  are  making  reports  should  themselves 
have  had  practical  experience  and  have  been  in  close  touch  with  the 
firms  that  will  later  receive  their  information.  With  the  tendency  of 
business  men  to  become  more  scientific,  and  with  the  parallel  tendency 
of  the  Bureau  to  become  more  practical,  there  has  been  a  close  drawing 
together.  There  is  to-day  a  closer  harmony  between  our  service  and 
the  business  men  of  the  country  than  ever  before.  In  order  that  this 
spirit  may  be  sustained  and  carried  on  in  our  service,  we  must  con- 
tinue to  go  forward.  The  time  has  come  when  this  service  should  be 
something  that. will  offer  a  life  career  to  competent  men.  Otherwise 
it  will  be  impossible  to  make  continuous  progress. 

CONDITIONS  ESSENTIAL  TO  DEVELOPMENT. 

The  Bureau  of  Foreign  and  Domestic  Commerce  is  at  present  in  a 
position  where  it  must  compete  with  private  firms  for  men.  There  is 
generally  a  great  scarcity  of  men  with  foreign  business  training  and 
experience.  The  Bureau  is  constantly  losing  some  of  its  most  effective 
men  to  private  firms.  Other  men  are  remaining  in  its  service  with  the 
hope  that  provisions  will  be  made  that  will  enable  them  to  make  it  a 
career.  It  goes  without  saying  that  a  great  deal  is  lost  when  experi- 
enced men  leave.  Any  business  that  has  too  large  a  "personnel  turn- 
over "  has  a  great  loss  of  eflSciency.  Too  much  of  the  Bureau's  energy 
is  now  taken  up  with  training  new  men.  It  is,  therefore,  essential  to 
steady  development  that  salaries  be  increased  to  a  point  where  experi- 
enced men  may  be  retained. 

Another  important  development  is  cooperation.  In  general,  the 
foreign  representatives  of  the  Bureau  of  Foreign  and  Domestic  Com- 
merce have  cooperated  very  closely  with  American  diplomatic  and 
consular  officers.  Where  close  cooperation  exists,  there  is  no  danger 
of  overlapping.  It  is  just  as  essential  that  there  should  be  a  proper 
esprit  de  corps  in  different  branches  of  our  service  as  that  there 
should  be  the  same  spirit  existing  among  the  infantry,  cavalry,  and 
artillery  in  an  Army.  Anyone  who  endeavors  to  stir  up  petty  jeal- 
ousy or  friction  among  the  different  services  abroad  is  engaging  in 
destructive,  not  constructive,  work.  There  is  to-day  vastly  more 
important  work  to  be  done  abroad  than  can  be  adequately  handled 
by  representatives  both  of  this  Department  and  of  the  Department 
.  of  State.  In  the  field  this  is  fully  recognized.  Foreign  representa- 
tives of  this  Bureau  and  of  the  State  Department  have  both  shown 
that  they  were  interested  not  so  nauch  in  particular  credit  as  in  get- 
ting the  work  done.  This  same  spirit  has  existed  in  Washington.  A 
new  condition  has  arisen  wherein  the  volume  of  important  foreign 
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business  has  vastly  increaseid,  and  adjustment  is  necessary  to  this 
situation.  Nothing  can  be  done  for  our  foreign  service,  as  a  whole, 
that  will  be  of  such  genuine  benefit  as  the  development  of  an  earnest 
spirit  of  cooi)eration. 

If  the  foreign  commercial  service  of  our  Government  is  to  be  on 
as  high  a  plane  as  it  should  be,  it  needs  public  encouragement  and 
support  The  kind  of  men  who  will  find  their  way  into  our  foreign 
service  are  usually  prepared  to  work  for  less  compensation  than 
they  would  expect  in  private  business,  provided  some  recognition 
is  given  of  their  public  service.  It  is  very  discouraging  to  these  men 
to  feel  that  there  is  lack  of  understanding  of  foreign  problems  at 
home  or  lack  of  appreciation  of  the  work  that  they  are  doing.  The 
foreign  representatives  of  the  Bureau  of  Foreign  and  Domestic 
Commerce  tour  the  United  States  before  going  to  their  posts  and 
on  returning  from  their  posts,  in  order  to  have  the  closest  possible 
contact  with  business  men.  Tne  encouragement  and  approval  given 
by  business  men  have  done  more  than  anything  else  to  put  heart  and 
energy  into  this  service.  The  business  men  of  the  country  are  com- 
ing to  meet  our  men  more  than  halfway.  There  is  no  reason  why 
the  foreign  commercial  service  of  the  Government  should  not  have^ 
the  same  confidence  and  standing  that  have  been  accorded  to  the  mili- 
tary and  naval  services.  It  should  also  have  the  same  permanency. 
The  time  has  come  when  the  foreign  commercial  service  should  not 
be  incidental,  but  a  real  factor  in  the  safety  and  well-being  of  this 
country.  There  is  much  still  to  be  done  to  place  the  service  on  a 
basis  tnat  will  be  permanent  and  progressive.  The  time  when  this, 
problem  should  be  seriously  considered  is  not  in  the  future,  but 
during  this  present  year. 

CHANGES  IN  ASSISTANT  DIRECTORS'  OFFICES. 

During  the  year  several  changes  have  taken  place  in  the  positionsp 
of  the  Assistant  Directors  of  the  Bureau.  Chauncey  D.  Snow  re- 
signed as  First  Assistant  Director  in  December,  1918,  to  undertake 
an  important  investigation  as  a  trade  commissioner  in  Europe,  with 
headquarters  in  Switzerland.  It  was  subsequently  found  advis- 
able to  appoint  him  as  commercial  attach^  in  Paris,  and  he  has  been 
filling  this  post  since  March.  Grosvenor  M.  Jones,  who  had  been 
Second  Assistant  Director  since  February,  1918,  was  designated  to 
take  up  Mr.  Snow's  work  as  First  Assistant  Director  in  February,. 
1919.  Dr.  R.  S.  MacElwee  assumed  the  position  of  Second  Assist- 
ant Director  during  the  same  month  and,  upon  Mr.  Jones's  resig- 
nation on  August  1,  1919,  was  appointed  First  Assistant  Director. 
To  fill  the  vacancy  in  the  position  of  Second  Assistant  Director 
caused  by  Dr.  MacElwee's  promotion.  Trade  Commissioner  H.  G.. 
Brock,  who  had  been  acting  commercial  attach^  in  the  London 
office  since  March,  1919,  and  an  employee  of  the  Bureau  since  1916, 
was  appointed. 

DIVISION-CHIEF  CHANGES. 

In  February,  1919,  Perry  J.  Stevenson,  who  had  been  an  assistant 
to  the  First  Assistant  Director,  was  made  chief  of  the  commercial 
attach^  division  to  take  the  place  of  Eliot  G.  Mears.    Mr.  Mears 
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was  appointed  a  trade  commissioner  to  make  an  investigation  in 
Greece.  In  June  C.  E.  Herring  was  appointed  a  trade  commissioner 
to  go  to  Europe  and  was  succeeded  as  chief  of  the  division  of  foreign 
investigations  by  H.  D.  Butler.  In  October,  1918,  O.  P.  Hopkms 
was  promoted  to  chief  of  the  editorial  division  to  succeed  J.  E.  Fitz- 
gerald, who  resigned  to  take  a  position  with  the  Chamber  of  Com- 
merce of  the  United  States.  In  the  spring  of  1919,  Julius  Klein, 
chief  of  the  Latin  American  division,  was  appointed  as  commercial 
attach^  at  Buenos  Aires,  and  was  succeeded  by  C.  A.  McQueen,  who 
had  been  assistant  chief  of  the  division.  In  the  Far  Eastern  division 
F.  R.  Eldridge,  assistant  chief,  was  promoted  to  the  position  of  chief 
to  succeed  C.  M.  Bishop,  who  resigned.  During  the  year  William  C. 
Huntington,  commercial  attach^  in  Russia^  returned  to  the  Washing- 
ton office,  and  is  now  in  charge  of  the  Russian  division  of  the  Bureau. 

COMMERCIAL  ATTACHES. 
PERIOD  OF  READJUSTMENT. 

The  past  year  has  been  a  year  of  readjustment  for  the  commercial 
attache  service.  The  report  for  1918  showed  clearly  how  extensively 
the  commercial  attaches  were  engaj^ed  in  war  work.  This  contin- 
ued up  till  the  signing  of  the  armistice  in  November.  Plans  were 
then  made  for  the  immediate  resumption  of  the  normal  activities 
of  trade  promotion  and  investigation. 

The  readjustment  period,  however,  brought  its  own  special  prob- 
lems. For  example,  in  Argentina,  Brazil,  Japan,  and  Australia, 
our  representatives  have  been  busy  with  the  difficulties  involved  in 
the  sudden  arrival  of  goods  f ar^  in  excess  of  immediate  needs. 
Through  their  cooperation,  the  situation  was  handled  effectively 
without  loss  to  importers,  exporters,  or  bankers.  In  England, 
France,  Italy,  Spain,  Holland,  and  Denmark  the  attaches  have  had 
to  deal  with  questions  arising  out  of  the  relaxation  and  modification 
of  war-time  trade  restrictions.  The  value  of  resident  representa- 
tives abroad  who  were  available  for  forwarding  such  information 
and  who  could  instantly  cable  advice  for  American  manufacturers 
and  exporters  has  been  especially  noticeable  in  the  handling  of  such 
questions.  It  was,  of  course,  impossible  and  undesirable  that  the 
attaches  should  give  up  entirely  their  activities  of  a  war  nature. 
Our  representatives  have  wound  up  as  speedily  as  practicable  their 
work  for  such  organizations  as  the  War  Trade  Board,  the  War 
Industries  Board  and  the  Shipping  Board,  and'  during  the  coming 
year  will  be  working  almost  exclusively  on  trade  matters. 

WORK  or  TRADE  COMMISSIONERS  UNDER  SUPERVISION  OF  ATTACHES. 

An  important  development  in  connection  with  the  commercial 
attach^  service  was  the  sending  out  of  trade  commissioners  to  con- 
duct general  investigations  under  the  direction  and  supervision  of 
the  commercial  attach&.  Early  in  the  fiscal  year  Trade  Commis- 
sioner Herman  G.  Brock  was  sent  to  London  to  assist  Mr.  Kennedy 
in  carrying  on  the  strictly  commercial  activities  that  were  necessarily 
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being  pushed  aside  by  the  war  work.  Mr.  Brock  furnished  the 
Bureau  with  timely  reports  and  was  also  able  to  assist  Mr.  Kennedy 
materially. 

Shortly  after  the  armistice  the  Department  of  Commerce  recog- 
nized the  necessity  for  a  greatly  increased  force  in  Europe  in  order 
to  keep  in  the  closest  possible  touch  with  important  developments 
and  trade  tendencies.  As  increased  funds  would  not  be  available 
until  July  1, 1919,  the  President  was  asked  by  the  Secretary  of  Com- 
merce to  allot  $200,000  out  of  the  "  national  securi^  and  defense  " 
fund  in  order,  that  investigators  might  be  sent  to  Europe  to  study 
trade  conditions  under  the  direction  of  the  commercial  attaches  in 
the  same  maimer  as  had  been  tried  out  in  London.  This  request  was 
approved  by  the  President,  and  immediately  the  task  of  securing 
competent  men  was  begun. 

By  the  latter  part  of  February  trade  commissioners  and  clerks 
had  been  examined  by  the  Civil  Service  Commission,  selected  by 
the  Bureau,  and  despatched  to  Europe  after  instruction  in  Wash- 
ington. The  trade  commissioners  on  special  and  independent  in- 
vestigations were  assigned  to  the  division  of  foreign  investigations, 
while  the  work  of  the  10  trade  commissioners  on  general  investiga- 
tions directly  under  the  attachfis  was  in  the  hands  of  the  division  of 
commercial  attaches. 

Space  will  permit  only  a  brief  resumS  of  the  activities  of  these 
commissioners. 

Fred  W.  Powell,  at  London,  studied  the  British  reconstruction  pro- 
gram and  activities.  Leonard  B.  Gary  investigated  primarily  British 
shipping  subjects^  and  his  reports  have  been  of  special  interest  to  the 
United  States  Shipping  Board. 

Wilbur  J.  Page,  at  Paris,  reported  on  markets  for  American 
leather,  and  then  studied  the  French  import  restrictions,  the  French 
tariff,  and  French  commercial  relations.  John  F.  Butler  made 
general  investigations,  the  most  important  one  dealing  with  French 
markets  for  American  cotton  and  cotton  textiles.  H.  T.  van  Deusen 
studied  traffic  questions,  including  both  inland  and  ocean  trans- 
portation. 

At  Eome  H.  C.  MacLean  has  specialized  on  Italian  industrial 
problems,  while  M.  Joseph  Chiesa  studied  the  Italian  import  restric- 
tions and  rendered  valuable  service  in  aiding  the  attacn6  to  secure 
the  importation  of  many  American  commodities. 

William  M.  Strachan,  after  investigating  the  production  and  ex- 
ploitation of  tropical  products  in  Central  America  and  Colombia, 
was  assigned  to  Spain,  where  he  has  been  studying  general  ques- 
tions, especially  markets  for  American  products. 

At  Copenhagen  T.  O.  Klath  has  been  enffaced  in  looking  into  the 
sales  possibilities  for  various  products,  including  coal  and  clothing. 

At  The  Hague  Arthur  H.  Redfield  has  collected  extensive  ma- 
terial on  Dutch  industries  of  interest  to  American  exporters,  and  has 
made  a  thorough  study  of  the  cooperative  movement  in  Dutch  com- 
merce and  agriculture. 

With  the  exception  of  a  few  of  the  trade  commissioners  who  will 
remain  abroad  ror  further  service,  these  investigators  all  returned 
shortly  after  the  close  of  the  fiscal  year,  and  their  reports  are  being 
made  available  to  the  business  public. 
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The  Bureau  feels  that  these  short  but  intensive  investigations  at 
this  time  have  been  a  good  investment  to  our  manufacturers  and  ex- 
porters. The  reports  have  been  timely  and  of  great  value  to  the 
American  business  public  during  this  readjustment  period. 

NOTABLE  RESULTS  IN  TRADE  PROMOTION. 

While  at  some  posts  the  opportunity  for  trade  promotion  has  been 
limited,  there  have  been  tangible  and  definite  results  that  should  be 
mentioned.  The  commercial  attach^  in  South  America  have  sub- 
mitted special  reports  on  the  openings  for  American  marine-insur- 
ance operations,  markets  for  drawing  instruments  and  architects^ 
supplies,  and  Grerman  competition  in  all  of  its  phases.  The  attaches 
at  Copenhagen,  The  Hague,  and  Paris  have  studied,  from  first-hand 
sources,  the  status  of  the  German  dye  industry.  Our  representatives 
at  Paris  and  Rome  were  able  to  assist  the  important  delegations  or 
commissions  representing  the  National  Industrial  Conference  Board 
and  the  World  Cotton  Conference,  while  the  London  and  Paris 
offices  were  of  similar  assistance  to  the  commissions  representing  the 
shoe  and  leather  trades  and  the  Merchants  and  Manufacturers^ 
Board  of  the  Cleveland  Chamber  of  Commerce. 

The  attach^  service  was  informed  by  cable  and  mail  of  the  exhi- 
bition of  American  knit  goods  and  machinery  held  in  Philadelphia 
in  June  under  the  auspices  of  the  National  Association  of  Hosiery 
and  Knit  Goods  Manufacturers.  Through  publicity  in  foreign  pub- 
lications and  personal  interviews  the  attaches  aroused  considerable 
interest  in  this  special  line  of  American  industry. 

A  striking  example  of  the  usefulness  of  the  service  is  found  in 
our  cooperation  with  the  United  States  Sugar  Equalization  Board* 
A  representative  of  that  board  called  upon  the  Bureau  to  ascertain 
whether  the  attaches  could  assist  in  opening  up  foreign  markets  for 
sugar.  Cable  inquiries  were  sent  out  quoting  the  regulated  prices  of 
the  board,  and  the  attaches  were  instructed  to  gjive  the  matter  pub- 
licity, as  well  as  to  take  it  up  directly  with  foreign  importers.  The 
results  may  be  judged  from  the  fact  that  soon  the  export  demand 
became  so  neavy  that  the  board  found  it  necessary  to  restrict  the  ex- 

g)rtation  of  sugar.  The  Sugar  Equalization  Board,  in  thanking  the 
ureau  for  its  cooperation,  wrote  as  follows :  "  Your  Bureau,  indeed^ 
created  a  lively  interest  in  the  American  sugar  market  throughout 
the  world  and  we  all  appreciate  what  you  did.  Firm  offers  are 
coming  in  about  as  fast  as  the  American  refiners  can  fill  the  orders.'*^ 
As  another  example  of  the  utility  of  the  service  I  may  mention 
the  cooperation  of  the  Bureau  with  the  bureau  of  markets  of  the 
State  of  South  Dakota  in  finding  markets  for  range  horses  in  Europe, 
both  for  work  purposes  and  as  food  in  certain  countries  where  horse 
meat  is  a  standard  article  of  diet. 

IMPROVEMENTS   IN   THE   SERVICE. 

As  a  result  of  the  funds  appropriated  by  Congress  to  meet  the 
increased  cost  of  living  abroad,  the  Bureau  was  able  to  grant  to*  the 
attaches  and  their  secretaries  post  allowances  that  were  urgently 
needed.    Even  with  these  increases  in  income  three  of  the  attaches 
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resigned  during  the  year  to  accept  more  remunerative  positions  in 
private  employ.  As  for  secretaries,  it  has  been  impossible  at  many 
posts  to  obtain  or  retain  capable  men,  because  of  the  low  salary  limit 
imposed  by  law  and  the  exceptionally  high  cost  of  living  abroad. 

Cooperation  with  the  representatives  of  the  Department  of  State 
has  been  especially  noteworthy  during  the  past  year.  Our  repre- 
sentative at  Melbourne  was  temporarily  in  charge  of  the  Melbourne 
consulate,  while  at  another  time  the  consul  was  in  charge  of  our 
office  pending  the  arrival  of  Mr.  Ferrin.  At  several  of  the  posts 
the  attaches  are  preparing  weekly  reports  for  the  ambassadors  or 
ministers  covering  economic,  financial,  and  commercial  developments. 
Mr.  Arnold,  at  Peking,  was  engaged  during  all  of  1918  in  the  work 
of  the  State  Department  in  connection  with  the  revision  of  the  Chi- 
nese tariff,  a  matter  of  prime  commercial  importance.  Reports  of 
mutually  helpful  relations  at  practically  every  post  have  been  re- 
ceived from  either  the  commercial  attaches  or  representatives  of  the 
Department  of  State.  In  Washington  arrangements  have  been  made 
for  supplying  the  foreign-trade  adviser's  office  of  the  State  Depart- 
ment with  copies  of  all  reports  from  the  commercial  attaches. 

NEEDS  OF  THE  SERVICE. 

New  posts  were  established  during  the  year  at  Rome  and  Madrid^ 
rounding  out  the  effectiveness  of  our  European  service.  With  the 
increased  funds  for  the  fiscal  year  1920,  offices  have  been  or  will  be 
opened  in  Mexico  City,  Mexico,  and  Santiago,  Chile,  and  the  post  at 
Rrlin  will  imdoubteoly  be  reopened.  There  are  still  countries  that 
should  be  covered  by  the  attache  service.  Switzerland,  Canada, 
Cuba,  Central  America,  Colombia  and  Venezuela,  Turkey,  Austria^ 
and  the  Balkans  would  be  profitable  fields. 

It  is  gratifying  to  report  that,  with  the  increased  funds  at  our 
disposal,  it  has  been  possible  to  give  our  attaches  incomes  more  in 
keeping  with  the  responsibilities  and  character  of  their  work,  al- 
though there  is  still  room  for  improvement. 

The  greatest  handicap  at  the  present  time  is  the  limitation  as  to 
the  number  and  salaries  of  clerks  to  commercial  attaches.  With 
the  growth  in  the  service  and  the  expansion  of  the  work  it  would 
seem  advisable  to  remove  the  limitation  of  one  clerk  to  each  attache. 
It  is  imperative  that  the  salary  limitation  of  $1,500  be  removed  at 
the  earliest  opportunity.  Even  during  the  past  two  years,  with  post 
allowances,"  it  nas  not  been  possible  to  retain  or  secure  the  services 
of  competent  secretaries.  At  the  present  time  there  are  only  five 
secretaries,  one  of  whom  is  a  native  Chinese,  and  seven  vacancies 
exist.  Although  Congress  panted  larger  appropriations  for  the 
fiscal  year  1920  in  order  to  increase  the  salaries  of  the  commercial 
attach^,  it  did  not  remove  the  $1,500  limitation  on  the  salaries  of 
the  secretaries,  and,  furthermore,  it  did  not  provide  funds  for  the 
granting  of  post  allowances.  ThQ  result  has  thus  been  a  serious 
reduction  in  the  income  of  the  latter  employees,  and  this  fact  will 
make  it  increasingly  difficult  to  retain  the  services  of  competent  men. 
As  the  Bureau  is  now  limited  to  sending  out  only  unmarried  men, 
and  as  the  employment  of  local  clerical  nelp  is  not  satisfactory  or 
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advisable  where  important  and  confidential  matters  are  handled,  it 
is  hoped  that  relief  will  be  granted  by  Congress  at  the  earliest  i>os- 
sible  date.  In  this  connection  it  should  be  stated  that  other  Gov- 
ernment organizations  find  it  necessary  to  pay  as  high  as  $8,600, 
including  salary  and  post  allowance,  tor  clerical  work  that  is  no 
more  exacting  or  important. 

INCREASE  IN  WORK  AT  WASHINGTON  OFFICE. 

It  was  found  possible  during  the  year  to  increase  slightly  the  staflf 
of  the  division  of  commercial  attaches,  permitting  a  more  scientific 
division  of  labor,  with  a  resulting  increase  in  efficiency.  The  volume 
of  correspondence  has  increased  with  the  establishment  of  new  posts, 
as  well  as  with  the  enlargement  of  the  staffs  of  the  offices  abroad, 
especially  in  Europe,  by  reason  of  the  large  number  of  field  em- 
ployees. It  is  hoped  that  it  will  be  possible  to  increase  still  further 
the  directing  staff  in  Washington,  as  it  is  not  economical  to  spend  in- 
creased siuns  in  the  field  without  making  provision  for  handling 
reports  and  correspondence  in  such  fashion  that  the  business  public 
may  obtain  the  maximum  benefit  from  this  material.  It  is  expected 
that  trade  commissioners  will  be  assimed  to  the  office^  of  commer- 
cial attach&s  in  South  America,  the  Orient,  and  Europe  during  the 
coming  year,  and  this  additional  volume  or  work  will  make  doubly  ^ 
necessary  an  adequate  organization  in  the  Washington  headquarters 
of  the  division  of  commercial  attach^. 

ACTIVITIES  OF  ATTACHES  DURING  THE  TEAR. 
LONDON. 

Philip  B.  Kennedy,  at  London,  has  continued  to  be  engaged  in  war 
work  in  addition  to  the  normal  activities  of  his  office.  ^Besides  han- 
dling mineral  and  tin  problems  for  the  War  Trade  Board  and  assist- 
ing tne  War  Department  in  the  purchasing  of  urgently  needed  mate- 
rials, Mr.  Kennedy  took  over  during  the  Tatter  part  of  the  year  the 
entire  handling  of  the  Swedish  iron  ore  and  Norwegian  molybdenum 
contracts,  for  which  the  President  put  at  the  disposal  of  the  Secre- 
tary of  Commerce  $6^000,000  out  of  the  "  national  security  and  de- 
fense" fund.  Mr.  Kennedy  has  cooperated  closely  with  the  Am- 
bassador and  the  consul  general  in  the  matter  of  British  import 
restrictions,  which  have  been  of  special  interest  to  American  manu- 
facturers interested  in  British  markets. 

One  of  the  most  important  features  of  the  work  in  London  during 
the  year  was  the  cooijeration  between  the  office  of  the  commercial 
attach^  and  the  American  Chamber  of  Commerce  in  London.  The 
attach^  was  a  consulting  director  of  the  chamber  and  an  ex  officio 
member  of  the  trade  inrormation  committee,  and  his  office  was  rep* 
resented  at  the  weekly  meetings  of  the  committee. 

The  office  in  London  had  the  opportunity  to  make  first-hand  in- 
vestigations of  markete  for  American  products.  For  example,  the 
possibilities  for  the  sale  of  American  cottonseed-huU  fiber  were  care- 
fully analyzed,  and  a  detailed  study  was  made  of  recent  develop- 
ments in  the  British  paper-manufacturing  industry  and  in  the  devel- 
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opment  of  substitutes  for  textiles.  Through  the  commercial  attach^ 
Jonerican  producers  of  dyestuffs  were  put  in  touch  with  officials  of 
the  Italian  Government  interested  in  procuring  American  dyes  and 
dyestuffs. 

Mr.  Kennedy  represented  the  United  States  unofficially  at  the  In- 
terallied Parliamentary  Conference  and  submitted  extensive  reports 
upon  its  deliberations. 

During  April  Commercial  Attach^  Kennedy  returned  to  the  United 
States  in  order  to  confer  with  officials  of  the  Bureau  and  meet  busi- 
ness men  interested  in  post-war  conditions  in  England.  The  cus- 
tomary tour  of  commercial  centers  was  made,  and  a  large  number  of 
conferences  were  held. 

As  a  result  of  an  invitation  extended  through  Mr.  Kennedy  to  the 
Chamber  of  Commerce  of  the  United  States  in  behalf  of  the  asso- 
ciated chambers  of  commerce  in  Great  Britain,  the  Chamber  of  Com- 
merce of  the  United  States  decided  to  bring  to  this  country  in  the 
early  fall,  for  a  discussion  of  industrial  and  financial  reconstruction 
problems,  conmiercial  delegations  from  the  Allied  Nations  in  Europe. 

[Mr.  Kennedy  was  appointed  Director  of  the  Bureau  of  Foreign 
and  Domestic  Commerce  in  July,  1919.] 

PABIS. 

Pierce  C.  Williams,  at  Paris,  in  addition  to  his  duties  as  com- 
mercial attach^,  was  engaged  in  various  war  activities.  He  organized 
and  operated,  under  the  direction  of  the  War  Trade  Board  reipre- 
sentative,  the  American  office  of  the  Interallied  Contingent  Com- 
mission, and  continued  to  assist  in  the  regular  work  of  the  War 
Trade  Board.  As  a  result  of  an  extensive  tour  through  the  dev- 
astated regions,  Mr.  Williams  was  able  to  submit  timely  and  valuable 
reports  on  the  subject  of  French  industrial  reconstruction.  The 
attache  kept  the  Bureau  and  the  business  public  fully  informed  of 
the  important  developments  affecting  American  trade — such  as  im- 
port restrictions  and  the  formation  of  consortiums  and  comptoirs — 
and  suggested  the  adoption  by  American  interests  of  the  principle 
of  cooi>erative  selling  m  French  markets.  Shortly  before  returmng 
to  the  United  States  in  December,  Mr.  Williams  made  an  investiga- 
tion of  economic  conditions  in  Switzerland.  His  visits  to  our  busi- 
ness centers  were  especially  valuable  in  view  of  the  widespread  inter- 
est in  France  and  French  reconstruction  problems.  Shortly  after 
Mr.  Williams's  resignation  to  enter  private  employ,  Chauncey  Depew 
Snow,  who  had  been  first  assistant  chief  of  the  Bureau,  was  ap- 
pointed as  his  successor,  taking  charge  in  Paris  on  March  24, 1919. 

Mr.  Snow  has  likewise  kept  in  intimate  touch  with  reconstruction 
problems.  Even  with  the  increased  assistance  placed  at  the  disposal 
of  the  attache,  it  has  been  difficult  to  give  adequate  attention  to  the 
increasing  number  of  American  commercial  representatives  and  in- 
dustrial commissions  that  have  called  upon  our  representatives  for 
aid  and  counsel.  Tariff  questions  and  changes  in  import  restrictions 
have  been  closely  followed.  The  attach^  has  cooperated  with  the 
Bhineland  High  Commission,  the  officials  in  charge  of  the  sale  of 
Army  supplies  and  equipment,  and  the  Supreme  Economic  Council 
on  important  conmiercial  problems,  and  has  assisted  in  the  increas- 
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ing  activities  of  the  American  Chamber  of  Commerce,  As  an  ex- 
ample of  the  tangible  results  accomplished  by  Mr.  Snow^  the  assist- 
ance given  to  individual  import  applications  for  American  goods^ 
even  to  the  extent  of  preventing  their  confiscation,  may  be  mentioned. 

COPENHAGEN. 

At  the  beginning  of  the  fiscal  year  Erwin  W.  Thompson  was  in 
London,  continuing  the  work  with  the  War  Trade  Board  which  he 
began  in  March  in  connection  with  trade  agreements  with  the  Nether- 
lands and  Denmark.  The  Bureau  was  then  obliged  to  transfer  him 
back  to  his  station  in  Copenhagen,  because  of  the  pressing  need  for 
detailed  trade  information  concerning  Scandinavia  and  Germany. 
Mr.  Thompson  returned  to  Copenhagen  in  July  and  resumed  his  in- 
tensive study  of  the  Scandinavian  and  German  press.  This  study, 
and  daily  contact  with  commercial  and  financial  men  throughout  the 
Baltic  region,  enabled  him  to  furnish  the  Bureau  with  authoritative 
reports  on  economic  subjects  treated  in  detail  and  in  their  relation 
to  world  conditions.  A  considerable  number  of  these  reports  were 
published  in  Commerce  Reports,  but  an  even  larger  portion  were  of  a 
confidential  nature. 

Because  of  his  intimate  knowledge  of  Danish  financing  and  trad- 
ing companies,  Mr.  Thompson  was  able  to  work  out  plans  for  financ- 
ing shipments  of  American  cotton  and  other  commodities  into  the  new 
Baltic  countries  by  a  system  of  dividing  up  the  credits  between  the 
American  shipper  and  the  Danish  institutions  in  a  way  that  keeps  the 
American  shipper  always  secured  by  safe  sliipping  or  warehouse 
documents.  Experience  in  guiding  the  organization  of  a  new  cotton 
business  in  Holland  during  the  war  enabled  Mr.  Thompson  to  make 

S)ecifications  for  new  facilities  in  Copenhagen  for  handling  this 
altic  transshipment  trade. 

Danish  importers  found  a  warm  welcome  in  the  oflSce  of  the  at- 
tach4,  where  they  felt  free  to  discuss  their  requirements  and  diffi- 
culties. American  exporters  visiting  Denmark  were  thus  able  to  find 
in  the  office  up-to-date  information  as  to  prospective  purchasers  and 
their  requirements  and  the  ways  of  meeting  the  numerous  difficulties 
growing  out  of  the  blockade. 

As  a  result  of  one  of  the  attache's  reports,  the  United  States  Ship- 
ping Board  was  enabled  to  secure  from  a  Danish  factory  large  Diesel 
en^nes  that  were  urgently  needed. 

Other  special  activities  included  an  investigation  of  textile  sub- 
stitutes, a  study  of  methods  to  be  used  in  the  adjustment  of  trade 
disputes,  a  survey  of  Scandinavian  sources  of  supply  of  foodstuffs 
and  other  products  for  the  Ainerican  Expeditionary  Forces,  and 
efforts  in  relation  to  the  establishment  of  an  American  chamber  of 
commerce  in  Copenhagen. 

THE  HAGX7B. 

During  the  entire  year  Paul  L.  Edwards  has  axjted  as  the  Ameri- 
can representative  on  the  Interallied  Trade  Committee  at  The 
Haffue.  Mr.  Edwards  served  as  the  agent  of  the  War  Trade  Board 
and  the  American  Minister  in  carrying  out  the  various  agreements 
with  the  Dutch  Government,  including  the  handling  of  the  cor- 
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respondence  with  the  Netherlands  Oversea  Trust.  During  Novem- 
ber, 1918,  a  visit  was  made  to  London  to  confer  with  alhed  repre- 
sentatives regarding  the  various  Dutch  economic  agreements.  Sev- 
•eral  trips  were  made  to  Paris  to  confer  with  the  Supreme  Blockade 
Council  with  reference  to  general  and  financial  blockade  adminis- 
tration and  the  shipping  of  foodstuffs  to  Germany  under  the  Brussels 
Agreement. 

Despite  these  activities  of  a  war-time  character,  Mr.  Edwards  has 
been  able  to  keep  the  Department  and  our  trade  interests  informed  of 
relaxations  and  modifications  which  permitted  a  resumption  of  pre- 
war trade  activities,  in  addition  to  reporting  on  current  commercial 
and  financial  conditions  in  the  Netherlands  and  Germany. 

PETROOBAD. 

Commercial  Attach^  William  C.  Huntington  spent  most  of  the 
vear  in  the  United  States  on  account  of  the  unsettled  conditions  in 
ilussia.  During  the  early  part  of  the  fiscal  year  he  was  in  Moscow 
aiding  our  diplomatic  and  consular  officers.  He  left  Russia  in  the 
fall,  reaching  the  United  States  in  November  after  visiting  Stock- 
holm, London,  and  Paris.  In  Washington,  Mr.  Huntington  has  held 
many  conferences  with  officials  of  other  Government  departments 
interested  in  Russia,  such  as  the  War  and  Navy  Departments  and 
the  Department  of  State.  Besides  making  numerous  addresses,  the 
attache  has  been  engaged  in  organizing  a  Russian  division  in  the 
Bureau,  utilizing  the  material  gathered  during  his  stay  in  Russia. 

MADBID. 

In  the  fall  of  1918  it  was  decided  to  establish  a  commercial  attach^ 
post  at  Madrid,  and  the  position  was  offered  to  William  F.  Montavon, 
who  had  served  in  Lima,  Peru.  After  the  resignation  of  Mr.  Monta- 
von, Chester  Lloyd  Jones,  chief  of  the  bureau  of  foreign  investiga- 
tions of  the  War  Trade  Board,  was  appointed  on  January  17,  1919. 
After  a  preliminary  trip  to  important  commercial  centers,  Mr.  Jones 
sailed  in  February  and  opened  his  office  on  March  5,  1919.  Through 
the  cooperation  of  the  American  Ambassador,  direct  relations  with 
Spanish  governmental  offices  have  been  established. 

At  this  post  the  work  has  been  largely  trade  promotional  in  char- 
acter— ^bringing  together  American  firms  interested  in  finding  mar- 
kets in  Spain  or  aiding  Spanish  firms  desirous  of  getting  in  touch 
with  Ajnerican  sources  of  supply.  As  an  aid  in  this  work  one  room 
has  been  set  aside  as  a  catalogue  and  periodical  room  for  interested 
buyers.  Mr.  Jones  has  assisted  the  embassy  in  connection  with 
our  commercial  treaty  relations  with  Spain  and  has  also  kept  in 
close  touch  with  proposed  tariff  legislation.  He  secured  the  revision 
of  discriminating  tariff  classifications  affecting  American  trade. 
Ambassador  Joseph  E.  Willard  has  expressed  his  gratification  at  the 
valuable  services  rendered  by  Mr.  Jones,  and  has  recommended  the 
appointment  of  additional  assistants  in  the  office  of  the  commercial 
attach^.  He  states  that  the  attachfi  was  largely  responsible  for  the 
recent  granting  to  a  New  York  companv  of  an  important  concession 
for  exploiting  potash  deposits  north  of  Barcelona,  and  that,  in  the 
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estimation  of  the  embassy,  this  single  achievement  is  sufficient  to 
justify  the  maintenance  ojf  the  commercial  attache's  office  and  the  ex- 
penditure that  it  involves. 

Other  activities  worthy  of  special  mention  include  assistance  to  the 
liquidation  commission  of  the  army,  cooperation  with  the  American 
Chamber  of  Commerce  in  Barcelona,  and  reports  on  Spanish  trade 
conditions. 

BOME. 

The  second  new  post  established  during  the  year  was  at  Rome* 
The  Bureau  has  felt  for  some  time  the  need  for  representation  in 
Italy,  in  order  to  meet  the  growing  demands  of  the  business  public. 
Alfred  P.  Dennis,  who  haabeen  actively  engaged  in  business,  was 
appointed  to  this  post  on  January  2,  1919.  After  a  short  trip  to 
commercial  centers,  Mr.  Dennis  sailed  in  February  and  reached  his 
post  in  March,  1919.  Mr.  Dennis  has  formed  valuable  contacts  in 
both  Italian  governmental  and  commercial  circles  and  during  the 
three  months  since  the  opening  of  the  office  the  attachfi  has  been  able 
to  report  several  definite  achievements.  As  a  result  of  his  efforts 
and  tnose  of  his  assistants,  import  permits  were  issued  by  the  Ital- 
ian authorities  for  8,000  packages  of  American  merchandise  that 
had  been  held  at  the  port  of  Genoa  for  six  months.  American 
tractors,  shoes,  hosiery,  tubing,  steel,  and  chemicals  were  included 
among  the  products  admitted  upon  the  representations  of  the  at- 
tache's office.  Mr.  Dennis  assisted  the  embassy  in  securing  equal 
treatment  for  American  goods  discriminated  against  in  Italian  trea- 
ties with  other  nations.  Another  important  feature  of  the  attache's 
work  has  been  his  discussion,  with  the  director  of  economic  policy 
and  the  director  of  customs,  of  questions  relating  to  the  admission 
of  American  products  into  Italy.  Mr.  Dennis  has  also  been  en- 
gaged in  aiding  firms  seeking  to  establish  themselves  in  the  Italian 
market,  giving  special  attention  to  the  opportunity  for  American 
coal. 

PEKING. 

During  the  first  half  of  the  year  Commercial  Attach^  Julean 
Arnold  was  stationed  at  Shanghai,  serving  as  chairman  of  the  In- 
ternational Maritime  Customs  Conference.  This  work  was  under- 
taken by  the  commercial  attach^  at  the  request  of  the  Department 
of  State.  During  Mr.  Arnold's  absence  the  office  at  Peking  was 
in  charge  of  Commercial  Attach^  A.  W.  Ferrin  and  Trade  Com- 
missioner Paul  P.  Whitham.  Mr.  Ferrin  continued  at  Peking  his 
studies  of  Chinese  financial  and  investment  problems.  In  coopera- 
tion with  the  representative  of  the  War  Trade  Board,  Charles  Denby, 
Mr.  Ferrin  initiated  negotiations  for  the  sale  of  5,000  cars  and  lOO 
locomotives  to  the  Chinese  Government  railways  under  a  car-trust 
agreement.  During  the  period  between  Mr.  Ferrin's  departure  from 
Peking  in  September  arid  Mr.  Arnold's  arrival.  Trade  Commissioner 
Whitham  was  in  charge  of  the  commercial  attache's  office.  Mr. 
Whitham's  activities  were  largely  connected  with  the  transportation 
problems  of  China  along  the  une  of  his  regular  trade-commissioner 
investigation. 


Digitized  by  VjOOQIC 


BEPOET  DIBEGTOE  BX7BEAU  FOREIGN  AND  DOMESTIC  GOMMEBOE.    255 

In  few  sectioiis  of  the  world  has  there  been  as  great  an  oppor- 
tunity for  trade  promotion  as  in  China,  and  Mr.  Arnold  has  been 
able  to  produce  concrete  and  tangible  results.  He  assisted  in  the 
organization  of  a  new  American  bank  in  China,  as  well  as  in  the 
o^anization  of  a  joint  Chinese- American  bank.  As  a  result  of  his 
efforts  equipment  for  10  cotton  mills  was  purchased  and  installed 
in  China.  The  attach^  aided  in  establishing  an  American  tannery, 
and  had  a  share  in  the  sale  of  American  cars  and  railway  equipment^ 
besides  aiding  American  architects  in  securing  building  contracts  in 
China. 

In  addition  to  these  definite  results  Mr.  Arnold  gave  valuable  aid 
to  American  commerce  in  several  indirect  ways.  With  the  aid  of 
a  motion-picture  outfit  American  industrial  fihns  have  been  exhib- 
ited in  order  to  acquaint  the  Chinese  business  public  with  American 
equipment  and  American  methods  of  production.  The  attach^  has 
worked  for  the  protection  of  American  trade-marks,  and  has  fur- 
thered the  establishment  of  an  American  news  service  and  better 
shipping  facilities  to  China.  With  the  aid  of  American  consular 
officers  a  handbook  on  Chinese  trade  and  commercial  conditions 
has  been  prepared,  which  will  be  published  in  two  volumes  during- 
the  present  fiscal  year.  Mr,  Arnold  has  also  been  of  service  to 
American  commercial  representatives  in  China,  as  well  as  to  the 
American  Legation.  It  is  expected  that  during  the  coming  fiscal  year 
Mr.  Arnold  will  return  to  the  United  States  in  order  to  confer  with 
officials  of  the  Bureau  and  with  American  business  men  interested  in 
Chinese  trade.  ^ 

TOKYO. 

Commercial  Attach^  Frank  R.  Rutter  was  engaged  up  to  the 
signing  of  the  armistice  in  war  work  connected  with  the  problems 
arising  out  of  the  restrictions  of  trade  and  in  studying  industrial 
and  economic  conditions  in  Japan.  Mr.  Rutter  left  for  the  United 
States  in  December  in  order  to  accept  an  important  position  on  the 
staff  of  the  Bureau  in  Washington.  JPending  the  appointment  of  his 
successor^  James  A.  Rabbitt  or  the  War  Trade  Board  was  in  charge 
of  Uie  office.  James  F.  Abbott,  who  has  had  an  extended  experience 
in  connection  with  Japanese  matters,  was  ai)pHointed  on  January  11,. 
1919,  and  proceeded  to  his  post  after  visiting  the  leading  com- 
mercial centers  in  the  East,  the  Middle  West,  and  on  theJPacifie 
coast.  Since  his  arrival  in  March,  Mr.  Abbott  has  been  engaged 
in  renewing  contacts  in  Japan  and  keeping  the  Bureau  and  the 
American  business  public  acquainted  with  the  progress  of  com- 
mercial developments  during  the  period  of  readjustment.  Special 
attention  has  been  given  to  the  problem  of  Japanese  and  American 
cooperation  in  industrial  enterprises  and  other  important  problems- 
connected  with  our  trade  with  Japan.  As  a  result  of  the  represen- 
tations of  Mr.  Abbott,  the  tariff  classification  of  linoleum  waa 
changed  to  one  more  favorable  to  the  American  industry. 

MELB0X7BNE. 

Pending  the  arrival  of  A.  W.  Ferrin  from  China,  Howard  A. 
Treat,  secretary  to  the  trade  commissioner,  was  in  charge  of  the 
Melbourne  office.  Mr.  Treat  left  Australia  for  the  United  States 
in  September,  and  until  the  latter  part  of  November  the  office  was  in 
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charge  of  the  American  consul,  through  the  courtesy  and  cooperation 
of  the  Department  of  State.  After  his  arrival  on  KTovember  22,  Mr. 
Ferrin  established  friendly  relations  with  Australian  Government 
officials  and  business  men.  Through  addresses  before  commercial 
bodies  and  by  means  of  press  contributions,  the  commissioner  has 
aided  in  removing  misunderstandings  regarding  American  trade 
methods  and  ideals.  Another  important  service  has  been  in  connec- 
tion with  the  amicable  settlement  of  large  claims  made  against 
American  exporters  by  Australian  importers.  It  has  been  possible 
for  Mr.  Ferrin  to  do  excellent  trade-promotion  work,  and,  through 
his  aiding  Australians  to  obtain  American  agencies,  substantial  busi- 
ness has  resulted. 

In  addition  to  furnishing  the  Australian  business  public  with  in- 
formation concerning  American  sources  of  supply,  Mr.  Ferrin  has 
submitted  to  the  Bureau  frequent  reports  on  the  industrial,  financial, 
and  commercial  situation  in  Australia.  Among  the  important  open- 
ings for  American  products  may  be  mentioned  the  inauguration  of 
negotiations  for  the  purchase  of  large  quantities  of  American  sup- 
plies by  the  Australian  repatriation  board  for  the  erection  of  war- 
service  homes.  Mr.  Ferrin  found,  during  the  course  of  his  inves- 
tigations, that  American  exporters  had  various  interpretations  for 
certain  terms  in  forei^  trade  techni(jue,  and  a  campaign  of  educa- 
tion has  been  started  m  order  to  unify  American  trade  practice. 

During  the  serious  illness  of  the  American  consul  at  Melbourne, 
the  Department  of  Ciommerce  was  glad  to  be  of  service  to  the  De- 
partment of  State  by  having  Mr.  Ferrin  take  charge  temporarily  of 
the  American  consulate. 

BTTENOS  AIBES. 

The  office  of  the  commercial  attache  at  Buenos  Aires  was  largely 
occupied  with  war  work  during  the  year.  Commercial  Attach^ 
Robert  S.  Barrett  was  also  the  representative  of  the  War  Trade 
Board  and  the  Shipping  Board.  In  the  first  capacity  he  had  charge 
of  enemy  trade  matters.  Mr.  Barrett  secured  the  cooperation  of 
the  commercial  representatives  of  the  allied  Governments  and  or- 
ganized a  committee,  of  which  he  was  elected  chairman,  to  take  joint 
action  upon  all  enemy  trade  matters.  He  also  suggested  and  assisted 
in  the  organization  of  the  Allied  Chamber  of  Commerce  of  Buenos 
Aires,  consisting  of  representatives  of  the  chambers  of  commerce  of 
all  the  allied  nations  in  Argentina.  This  organization  was  eflFective 
in  suppressing  enemy  trade  during  the  war. 

As  representative  of  the  Shipping  Board,  Mr.  Barrett  was  charged 
with  the  allocation  of  cargo  on  Shipping  Board  boats  from  the 
River  Plate  to  United  States  ports.  Mr.  Barrett  made  exhaustive 
reports  to  the  Shipping  Board  on  conditions  in  Argentina,  so  that 
they  could  provide  vessels  to  move  cargo  from  the  River  Plate 
which  was  urgently  needed  for  war  purposes.  During  the  shipping 
strike  in  Buenos  Aires  from  January  to. March,  1918,  he  was  activebr 
engaged  in  conferences  with  shipowners,  agents.  Government  om- 
cials,  and  business  men,  and  hdped  to  bring  about  a  successful 
termination  of  the  strike  which  virtually  paralyzed  the  port  of 
Buenos  Aires  for  78  days. 

The  commercial  attach^  devoted  considerable  time  to  trade  pro- 
motion.   Largely  through  his  efforts,  the  United  States  Chamber  of 
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Commerce  in  Buenos  Aires  was  organized  and  is  now  in  a  flourish- 
ing condition.  Many  representatives  of  American  firms  were  as- 
sisted, and  in  one  instance  an  initial  order  of  $100,000  worth  of  rub- 
ber goods  was  secured.  During  the  troublesome  period  following 
the  armisjtice,  Mr.  Barrett  was  of  assistance  in  arranging  for  the 
acceptance  of  canceled  orders. 

Mr.  Barrett  kept  the  Bureau  fully  informed  of  conditions  in 
Argentina  and  made  frequent  and  extensive  reports  on  the  produc- 
tion of  cereals,  packing-house  products,  and  quebracho  wood,  and 
on  banking^  insurance,  shipping,  Government  and  provincial  loans, 
and  other  timely  subjects. 

Mr.  Barrett  expressed  the  desire  to  resign  on  April  1  to  enter 
private  business,  but  returned  to  the  United  States  and  spent  three 
months  in  conferring  with  manufacturers  and  business  men  before 
leaving  the  Bureau's  service. 

Julius  Klein,  who  had  served  as  chief  of  the  Latin  American 
division  of  the  Bureau,  was  appointed  as  Mr.  Barrett's  successor  on 
May  1,  1919,  leaving  shortly  thereafter  for  Buenos  Aires.  He  had 
not  reached  his  post  by  the  end  of  the  fiscal  year,  since  he  was  so 
unfortimate  as  to  be  shipwrecked  off  the  coast  of  Peru. 

BIO  DB  JANXIBa 

In  August,  1918,  J.  E.  Philippi  was  appointed  commercial  attache 
at  Eio  de  Janeiro.  Mr.  Philippi  brought  to  the  service  a  number  of 
years  of  responsible  business  experience  in  Brazil  as  the  representa- 
tive of  a  large  American  firm.  After  the  usual  tour  to  interested 
commercial  centers  Mr.  Philippi  sailed  for  his  post,  arriving  on  No- 
vember 3, 1918. 

He  has  devoted  considerable  time  to  a  unification  of  the  American 
commercial  organizations  in  Brazil  into  an  effective  body,  the  Amer- 
ican Chamber  of  Commerce  for  Brazil.  This  organization,  with  the 
aid  of  Mr.  Philippi,  has  assisted  in  the  negotiations  between  the 
chamber  of  commerce  of  the  United  States  and  the  Brazilian  cham- 
ber of  commerce  with  regard  to  an  agreement  for  the  arbitration  of 
commercial  disputes.  The  attach^  has  been  making  a  close  study  of 
the  Brazilian  tariff  as  it  affects  American  trade  relations. 

Mr.  Philippi  rendered  valuable  service  during  the  readjustment 
period  followirfg  the  armistice.  Unusually  heavy  import  shipments 
were  received,  and  in  manv  lines  stocks  were  largely  in  excess  of 
immediate  needs.  By  careful  cooperation  with  the  banks  in  Rio  de 
Janeiro,  the  Brazilian  impprters,  and  the  American  exporters,  Mr. 
Philippi  was  instrumental  in  worlring  out  effective  plans  for  taking 
care  of  the  situation  without  loss  to  the  parties  interested. 
*  The  attach^  has  kept  the  Bureau  informed  of  the  need  for  in- 
creased shipping  facilities  for  our  Brazilian  trade,  as  well  as  con- 
cerning competitive  freight  rates  and  service.  In  addition  to  these 
specialactivities,  there  have  been  the  regular  features  of  an  attache's 
work,  such  as  reports,  investigations  of  markets  for  American  pro- 
ducts, and  assistance  to  American  exporters. 

LIMA. 

During  the  greater  part  of  the  year  the  office  at  Lima  has  been  in 
charge  of  Robert  E.  Kurd,  the  secretary.  Commercial  Attach^  Wil- 
liwn  F.  Montavon  returned  to  Washington  in  October  in  order  to 
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confer  with  exporters  interested  in  Peru  and  to  have  a  vacation  be- 
fore proceeding  to  the  post  at  Madrid.  However,  Mr.  Montayon 
decided  later  to  accept  an  important  post  with  a  private  organiza- 
tion at  an  increased  salary.  His  trip  through  the  United  States  was 
highly  successful. 

While  at  Lima  the  attache  was  chairman  of  the  subcommittee  of 
the  Allied  Conference  of  Ministers  which  met  regularly  to  consider 
war  trade  problems.  After  the  attache's  departure,  Mr.  Hurd  con- 
tinued these  activities,  acting  as  secretary  for  the  organization.  Mr. 
Hurd  has  kept  the  Bureau  informed  of  trade  developments  in  Peru, 
has  submitted  reports  and  trade  opportunities,  and  has  investigated 
trade  disputes. 

TRADE  COMMISSIONERS. 

Trade  commissioners  are  of  two  types,  those  that  conduct  surveys 
of  the  general  commercial  and  economic  conditions  in  a  given  field 
and  those  that  investigate  markets  for  a  particular  product  or  group 
of  products  in  one  or  more  foreign  countriea  The  first  group  of 
trade  commissioners  is  somewhat  smiilar  to  the  commercial  attaches, 
although  there  are  the  following  points  of  distinction : 

(1)  Commercial  attaches' 'are  attached  to  the  staff  of  the  United 
States  ambassador  or  minister  in  a  foreign  country,  while  the  trade 
commissioners,  whether  assigned  to  one  or  more  countries  for  a 
general  investigation  or  making  a  special  investigation,  have  no 
official  connection  with  the  Department  of  State. 

(2)  The  commercial  attach^  is  largely  confined  to  the  capital  of 
a  country,  while  trade  commissioners  are  expected  to  investigate 
conditions  in  all  the  trade  centers  and  have  no  fixed  post. 

(3)  The  trade  commissioners  will  continue  to  be  assigned  with 
the  primary  purpose  of  obtaining  up-to-date  information  regarding 
the  economic  condition  and  trade  relations  of  countries  concerning 
which  this  Bureau  has  comparatively  little  original  information. 
The  chief  function  of  the  trade  commissioner,  whether  assigned  to 
a  general  investigation  or  to  a  commodity  study,  is  that  of  an  in- 
vestigator, while  the  commercial  attach^  is  primarily  the  commercial 
adviser  to  the  minister  or  ambassador  and  is  a  commercial  diplomat 
devoting  himself  largely  to  the  cultivation  of  better  commercial 
relations  between  the  United  States  and  foreign  countries. 

The  primary  function  of  the  trade  commissioners  is  the  thorough 
investigation  of  conditions  that  American  manufacturers  must  meet 
in  foreign  markets  rather  than  the  direct  promotion  of  the  sale  of 
American  goods.  The  results  of  the  Bureau's  investigations  have 
met  with  wide  appreciation  on  the  part  of  American  producers* 
and  exporters,  as  the  information  gathered  by  our  men  in  the  field 
is  not  readily  obtainable  from  other  sources. 

Trade  commissioners  are  appointed  after  a  written  and  oral  ex- 
amination by  the  Bureau.  After  appointment  they  familiarize  them- 
selves with  the  work  of  the  Bureau  and  the  data  already  available 
that  will  assist  them  in  their  investigation,  after  which  the  scope 
of  their  foreign  work  is  tentatively  outlined.  Special  care  is  taken 
to  i)rovide  trade  commissioners  with  all  available  statistical  infor- 
mation which  would  otherwise  have  to  be  obtained  during  the 
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course  of  the  investigation  abroad,  with  consequent  loss  of  valuable 
time  in  the  field.  In  addition  to  acquainting  themselves  with  the 
pertinent  infonnation  available  in  the  Bureau,  the  trade  commis- 
sioners during  their  stay  in  Washington  familiarize  themselves  with 
any  work  pertaining  to  their  investigations  that  is  being  done  by 
other  Government  offices. 

Upon  the  completion  of  their  preliminary  work  in  the  Bureau,  the 
trade  commissioners  make  brief  trips  to  important  commercial  and 
manufacturing  centers  (the  list  of  these  varying  according  to  the 
nature  of  thei  investigation)  for  the  purpose  of  getting  first-hand 
suggestions  from  American  manufacturers  and  exporters.  Circu- 
lars are  also  prepared  notifjong  the  business  public  of  these  pro- 
posed investigations,  and  business  men  who  do  not  have  the  oppor- 
tunity of  meeting  the  commissioners  when  they  visit  the  different 
centers  are  asked  to  communicate  with  them,  giving  their  suggestions 
and  submitting  any  special  problems  in  which  they  are  interested. 

After  their  return  to  the  United  States,  trade  commissioners  re- 
visit the  important  trade  centers,  making  more  extended  trips  and 
personally  mforming  those  interested  m  the  markets  they  have 
studied  concerning  the  results  of  their  survey. 

The  complete  record  of  a  trade  commissioner's  foreign  investiga- 
tion is  by  no  means  contained  in  his  published  reports,  as  there  is 
first-hand  information  of  great  value  and  importance  that  can  be 

flven  more  quickly  aiid  in  more  complete  detail  by  word  of  mouth, 
uch  interviews  also  tend  to  create  a  keen  interest  in  the  forthcoming 
reports  of  the  trade  commissioner.  Chambers  of  commerce  and  other 
trade  organizations  have  cooperated  with  the  Bureau  in  this  work, 
by  giving  suggestions  as  to  new  work  to  be  undertaken,  obtaining 
selected  audiences  for  trade  commissioners  when  they  visit  impor- 
tant trade  centers,  and  helping  the  Bureau  to  bring  the  results  of 
these  investigations  to  the  attention  of  the  business  men  directly  in- 
terested. 

WORK  OP  TRADE  COMMISSIONERS  IN  CONNECTION  WITH  WAR  ACTTVITIES. 

During  the  past  year  the  work  of  practically  all  the  trade  com- 
missioners has  proved  of  distinct  value  in  connection  with  the  Gov- 
ernment's war  activities,  and  the  division  of  foreign  investigations  has 
cooperated  to  the  fullest  extent  with  officials  of  the  War  Trade  Board, 
the  War  Industries  Board,  the  Council  of  National  Defense,  the  Ship- 
ping Board,  the  War  Department,  the  Department  of  State,  and 
other  Government  organizations,  by  giving  tnem  first-hand  informa- 
tion as  soon  as  it  was  received  from  our  agents  in  the  field  and  by 
keeping  various  branches  of  these  war  bodies  informed  of  propa- 
ganda abroad  and  general  current  conditions  in  the  belligerent  and 
neutral  countries. 

As  an  instance  of  this  Bureau's  cooperation,  it  may  be  mentioned 
that  Trade  Commissioner  Axel  H.  Oxholm  was  loaned  to  the  pur- 
chasing agent  (for  Great  Britain)  of  the  American  Expeditionary 
Force  to  assist  in  purchases  of  Scandinavian  timber  which  were  made 
through  London  prior  to  the  signing  of  the  armistice.  Because  of 
shipping  conditions,  however,  Mr.  Oxholm  was  sent  to  France  by  the 
purchasmg  agent  to  inspect  various  cargoes  of  timber  which  had  been 
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received  there,  and  he  rendered  a  report  on  the  condition  of  the 
timber  and  aided  in  advising  the  purchasing  agent  concerning  prob- 
lems of  storing  and  piling.  He  then  returned  to  £ngland  and 
worked  with  an  arbitration  board  in  London  in  the  interest  of  the 
American  Expeditionary  Force.  It  is  gratifying  to  know  from  a 
letter  received  from  the  acting  purchasing  agent  that,  through  Mr. 
Oxholm's  efforts,  the  work  of  liquidating  the  claims  in  connection 
with  the  timber  shipments  was  greatly  expedited  and  that  his  work 
was  of  great  value. 

Important  assistance  in  connection  with  war  work  was  given  by 
Norman  L.  Anderson,  through  reporting  current  matters  of  interest 
in  the  Scandinavian  countries,  Finland,  and  Germany. 

Nels  A.  Bengtson,  trade  commissioner  at  Christiania,  was  assigned, 
at  the  request  of  the  War  Trade  Board,  to  work  with  its  special 
representative  stationed  in  Norway.  Thus,  Mr.  Bengtson  was  able 
to  obtain  vital  information  regarding  blockade  conditions  and  was  in 
a  position  to  comprehend  all  essential  aspects  of  the  business  situa- 
tion. 

TRADE-PROMOnVB  WORK  ASIDE  FROM   PUBLISHED   REPORTS. 

As  has  been  previously  stated,  the  published  reports  do  not  repre- 
sent the  sum  total  of  the  trade  commissioners'  efforts  to  extend  for- 
eign markets  for  American  goods.  Practically  all  of  the  trade  com- 
missioners, at  different  times,  have  been  of  very  great  assistance  in 
clearing  up  misunderstandings  and  disputes  between  American 
manufacturers  and  exporters  and  their  foreign  customers.  Specific 
explanations  regarding  the  reasons  for  increased  freight  rates,  de- 
lays in  transportation  as  a  result  of  the  war,  the  necessity  for  the 
use  of  inferior  materials,  etc.,  have  been  of  extreme  value  in  dispell- 
ing misapprehensions  and  brining  about  closer  commercial  rela- 
tions. Such  services  are  especially  beneficial  when  there  is  a  tend- 
ency on  the  part  of  the  foreign  importers  to  use  European  goods 
or  where  a  prejudice  exists  against  American  products,  though  these 
are  frequently  better  in  quality  and  cheaper  in  price.  Contact  main- 
tained by  the  commissioners  with  American  salesmen  abroad  has 
also  'been  of  marked  value  to  American  foreign  trade.  Through 
attending  demonstrations  of  American  goods  and  reporting  the 
results,  the  investigators  have  been  enabl^  to  convey  to  American 
manufacturers  information  of  an  especially  vital  character. 

Another  feature  of  the  work  done  by  our  trade  commissioners 
abroad  is  the  submitting  of  "  Foreign  Trade  Opportunities  "  setting 
forth  the  needs  of  foreign  importers.  In  this  way  many  valuable 
orders  have  been  placed,  and  the  Bureau  is  constantly  receiving  let- 
ters from  firms  in  this  country  expressing:  their  appreciation  of  our 
"Foreign  Trade  Opportunity  "  service,  which  is  a  regular  feature  of 
Commerce  Reports,  our  daily  trade  paper. 

The  samples  and  catalogues  collected  by  our  trade  commissioners 
while  on  their  investigations  have  also  been  of  great  benefit  in  clearly 
showing  to  the  American  manufacturer  the  tastes  of  his  foreign 
customers  and  the  kind  of  articles  turned  out  by  his  competitors. 

The  trade  commissioners,  on  numerous  occasions,  have  been  instru- 
mental in  bringing  about  important  transactions  between  American 
manufacturers  and  foreign  jfirms. 
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SUMMARIZED    STATEMENT    OP    TRADE    INVESTIGATIONS. 

The  following  table  indicates  all  the  investigations  that  had  not 
been  completed  at  the  beginning  of  the  fiscal  year  1919.  Those 
marked  with  an  asterisk  are  now  completed,  although  in  a  few  in- 
stances final  reports  have  not  yet  been  finished. 

SPECIFIC  INVESTIGATIONS. 


Subject  of  Investigation. 

Trade  commissioner. 

Country. 

•T.ninhf^r 

Bro*^Ti,  N.  C 

Southern  Europe. 

Mineral  resource 

elements.;.  M 

De  Kalb.  C 

Far  East. 

Mining  Lndustnes 

Spain. 

•Furniture 

Everley.  H.  E 

South  America. 

♦Construction  materials  and  machinery 

Ewing.  W.  W 

Do. 

Textiles 

Garry,  L.  S 

Grady.  H.F 

Groves.  H.  L 

Hanch.  C.  C 

Hertz.  N.L 

l,uchars.  A     

Do. 

Bankine  and  finance 

United  Kingdom. 

•Agricultural  implements 

France  and  Algeria. 

•Motor  vehicles 

Europe. 

Leather 

Mf»chiiiM^y>l  industry 

Do. 

•Industrial  machinery. 

Marshall.  W.C 

Memmlnger.  C.  C 

Oxhohn.  A.  H 

Rastall.  W.  H 

Italy. 

Phosphate  rode '. 

Europe. 

•LfUmoer 

Scandinavian  countries. 

Industrial  machinery 

Far  East. 

Rail'vav  equipment 

Rhea.  F.  R 

Do. 

♦Jewelry  and  silverware 

Rosenthal.  S.  A 

Sanger.  J.  W 

South  America. 

•Advertising  methods 

Do. 

•Lumber 

Simmons.  R.  E 

Smart.  Oliver  M 

Smith.  P.  8 

Strachan.W.  M 

Walker.  J.  R 

Russia,  European  and  Asiatic. 

Italy. 

Spain. 

•Electrical  goods 

Do 

•Tropical  products 

Central  America  and  Colombia. 

♦Lumber 

United    Kingdom.    Belgium, 

Ports  and  transportation  facUitles 

Whltham.  P.  P 

Wigglesxorth.  H 

Wood.C.  P 

Young.  A.N 

Netherlands,  and  France. 
Far  East. 

♦Chomical  Industries 

France,  United  Kingdom,  and 

♦Indiirtriftl  machinery 

Belgium. 
France. 

♦PanMng  .   ,     .  .     ' 

>^pain. 

INVESTIGATIONS  OF  GENERAL  COMMERCIAL  AND  ECONOMIC  CONDITIONS. 


Trade  commissioner. 

Country. 

Trade  commissioner. 

Country. 

Anderson,  N.  L 

Sweden. 

Colombia  and  Venesuela. 

Nor«-ay. 

Belgium. 

Mexico. 

Dutch  East  Indies. 

Gerlnger,  V.  A 

Czechoslovakia. 

Bell,  P.  L 

Lundqulst- R.  A 

♦Mears.E.  6 

SchiUT.  W.  L 

♦Van  Norman.  L.  E 

♦Wells,  L.C 

Union  of  South  Africa. 

♦Bongtson.  N.  A 

•Collings.H.T 

♦Peoly,  E.  F 

Fo.vler.  J.  A 

Greece. 

Bolivia  and  Paraguay. 
Roumania. 

France,    Belgium,    and 
Netherlands. 

INVESTIGATIONS    COMPLETED    DURING    THE    TEAR. 
LUMBKB  INVESTIGATIONS. 

The  four  lumber  investigations  conducted  by  Trade  Commissioners 
Axel  H.  Oxholm,  Roger  E.  Simmons,  Nelson  C.  Brown,  and  John  R. 
Walker  were  practically  completed  at  the  end  of  the  fiscal  year  1919, 
and  their  reports  will  appear  in  the  near  future.  The  territory 
covered  by  the  commissioners  included,  respectively,  Finland,  Swe- 
den, and  Norway;  Russia  and  Siberia;  the  Spanish  Peninsula,  Italy, 
and  Greece;  and  Great  Britain,  France,  Belgium,  and  the  Nether- 
lands. 
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Upon  returning  to  this  country,  each  commissioner  made  a  tour 
of  the  principal  lumber  centers,  giving  first-hand  information  re- 
garding the  markets  for  lumber  and  the  lumbering  industry  in  the 
various  countries  visited. 

It  is  gratifying  to  note  that  important  suggestions  made  by  our 
trade  commissioners,  such  as  the  consideration  of  improved  plans  for 
reducing  the  loss  in  stumpage,  etc.,  in  this  country,  have  been  serious- 
ly considered  by  the  lumber  trade  in  general  and  will,  no  doubt,  re- 
sult in  more  attention  being  paid  to  conservation  of  our  rapidly 
diminishing  timber  resources. 

FUBNITURE. 

The  investigation  conducted  by  Harold  E.  Everley  into  the  South 
American  markets  for  American  furnitui^e  was  completed  at  the  end 
of  the  fiscal  year.  Mr.  Everley's  investigation  has  proved  of  great 
interest  and  value,  and  it  is  believed  that  his  monographs  will  be  of 
genuine  assistance  to  American  manufacturers  and  exporters  of  fur- 
niture. During  the  year  the  following  monogra^  by  Mr.  Everley 
was  published:  Special  Agents  Series  No.  176,  "Furniture  Markete 
of  Chile,  Peru,  Bolivia,  and  Ecuador." 

OONSTBUCTION   l^ATEBIALS. 

William  W.  Ewing  has  recently  completed  his  investigation  of  the 
markets  for  construction  materials  and  machinery  in  South  America. 
He  has  made  a  very  successful  tour  of  the  principal  centers  of  this 
country,  discussing  his  specialty  with  the  leaaing  manufacturers,  who 
have  given  evidence  of  their  interest  in  and  appreciation  of  Mr. 
Ewing's  work.  He  has  finished  his  reports,  and  liis  final  books  will 
soon  be  available  for  distribution.  There  appeared  during  the  year 
Mr.  Ewing's  monograph  entitled  "  Construction  Materials  and  Ma- 
chinery in  Chile,  Peru,  and  Ecuador,"  Special  Agents  Series  No.  175. 

AUTOMOBILES. 

In  the  spring  of  the  year  Charles  C.  Hanch  conducted  a  very  short 
investigation  of  the  automobile  situation  in  Europe.  Mr.  Hanch 
is  a  keen  observer,  which  fact,  coupled  with  his  broad  knowledge  of 
the  American  automobile  industry,  gives  special  significance  to  his 
survey  of  the  European  manufacturing  and  marketing  conditions. 

INDUSTRIAL    MACHINEBY. 

W.  C.  Marshall,  as  is  the  case  with  most  of  our  commissioners  re- 
turning from  Europe,  counsels  that  our  producers  and  exporters 
exercise  the  greatest  patience  and  tact,  the  better  to  cooperate  with 
the  Italian  people,  who  need  our  aid  so  much  at  this  time. 

Charles  P.  Wood  has  practically  completed  his  investigation  of  the 
needs  for  industrial  macnineiy  in  France  and  Belgium  and  is  return- 
ing to  this  country  to  give  to  the  American  business  public  impor- 
tant information  collec^d  during  his  stay  abroad. 

JEWELRY    AND   SILVERWARE. 

Samuel  W.  Rosenthal  finished  his  investigation  of  the  jewelry 
and  silverware  markets  in  Latin  America  and  has  returned  to  the 
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United  States.  He  has  been  in  close  touch  with  the  jewelry  trade, 
and  letters  of  appreciation  coming  from  many  corporations  tell  us 
of  the  reliable  work  done  by  Mr.  Rosenthal  and  of  the  very  com- 
plete and  interesting  data  and  samples  that  he  has  collected. 

ELECTRICAL  GOODS. 

Philip  S.  Smith,  one  of  our  experienced  investigators  in  the  Latin 
countries,  has  recently  completed  his  investigation  of  markets  for 
electrical  goods  in  Spain.  His  data  will  be  available  in  the  late 
summer  in  the  form  of  published  reports.  As  Spain  is  of  particular 
interest  to  American  manufacturers  at  this  time,  there  is  a  marked 
demand  for  conferences  with  Mr.  Smith,  as  well  as  for  his  reports. 

Through  the  commercial  attach^  and  with  the  assistance  of  the 
trade  commissioner,  a  representative  of  an  aluminum  company  in 
Pennsylvania  was  brought  into  contact  with  theSociedad  Hidroel^- 
trica  Espanola,  of  Madrid,  from  which  he  secured  a  contract  for  cable 
for  a  transmission  line,  amounting  to  approximately  $750,000.  From 
the  same  company  the  Bureau's  representatives  were  able  to  turn 
to  an  American  firm,  in  face  of  English  and  other  European  compe- 
tition, an  order  for  copper  transmission  wire  worth  $500,000. 

During  the  year  the  following  monograph  by  Mr.  Smith  was  pub- 
lished :  Special  Agents  Series  No.  167,  "Electrical  Goods  in  Bolivia 
and  Chile.^' 

An  investigation  of  the  market  for  electrical  goods  in  Italy  was 
recently  completed  by  Trade  Commissioner  Oliver  M.  Smart,  who 
has  now  returned  to  this  country  and  who  will,  within  a  short  time, 
submit  a  report  that  will  be  published  and  brought  to  the  attention 
of  the  trade.  While  Mr.  Smart  was  in  Italy  on^  four  months,  the 
material  that  he  gathered  will  enable  the  Bureau  to  provide  a  com- 
prehensive view  of  the  situation. 

ADVERTISING    METHODS. 

J.  W.  Sanger  completed  his  investigation  of  advertising  methods 
in  South  America  during  the  last  part  of  the  fiscal  year  and  has 
since  given  the  advertising  trade  a  resum^  of  his  entire  investigation. 
The  unanimous  and  heftrtv  approval  of  Mr.  Sanger's  work  by  the 
Association  of  National  Advertisers,  the  American  Association  of 
Advertising  Agencies,  and  the  Associated  Advertising  Clubs  of  the 
World  is  very  gratifying  to  the  Bureau,  as  it  proves  indisputably 
that  this  experiment  of  an  advertising  and  merchandising  investiga- 
tion in  South  America  was  a  wise  departure  from  beaten  paths.  In 
fact,  it  is  the  imquestionable  value  of  such  a  study  that  has  caused  the 
Bureau  to  include  Mr.  Sanger's  investigation  in  the  Far  East  in  its 
1919  and  1920  plans,  as  described  elsewhere  in  this  report.  During 
the  year  the  Bureau  published  Mr.  Sanger's  monograph  entitled 
**  Advertising  Methods  m  Cuba,"  Special  Agents  Series  No.  178. 

PBODUCTION  AND  EXPORTATION   OF  TBOPICAL  PRODUCTS. 

William  M.  Strachan,  who  was  sent  to  investigate  the  production 
and  exportation  of  certain  tropical  products  in  Central  America  and 
Colombia  at  the  request  of  the  United  States  Shipping  Board,  re- 
turned to  the  Bureau  in  December  and  submitted  valuable  informa- 
tion regarding  general  commercial  conditions  in  Central  American 
countrie& 
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CHEMICAL    INDUSTRIES. 

* 

On  a  short  trip  to  Europe,  Trade  Commissioner  Henry  Wiggles- 
worth  was  enabled  to  get  an  accurate  picture  for  the  American  cnemi- 
cal  industries  of  the  situation  in  European  countries,  enabling  him 
to  forecast  after-the-war  developments. 

AQRICULTUBAL  MACHINERY. 

The  investigation  of  the  needs  for  agricultural  machinery  in 
France  that  was  conducted  by  H.  Lawrence  Groves  has  been  com- 
pleted, and  within  a  short  time  a  monograph  will  go  to  press  that 
promises  to  be  of  exceptional  interest. 

FINANCIAL  CONDITIONS. 

An  investigation  of  financial  conditions  in  Spain  has  been  con- 
ducted by  Arthur  N.  Young  and  is  now  completed.  Mr.  Young  is 
to  return  to  this  country  and  prepare  a  monograph  regarding  the 
financial  situation  and  banking  systems  in  the  Peninsula. 

GENERAL    COMMERCIAL    AND    ECONOMIC    INVESTIGATIONS. 

Norman  L.  Anderson,  who  was  conducting  a  general  investigation 
of  commercial  and  economic  conditions  in  'Sweden,  has  been  ap- 
pointed commercial  attach^  to  be  stationed  at  Copenhagen,  Den- 
mark. Mr.  Anderson's  work  in  the  past  has  been  very  commendable, 
and  his  reports  have  been  numerous  and  interesting.  We  are  sure 
that  in  his  new  assignment  he  will  be  of  even  greater  service  in  the 
establishment  of  closer  commercial  relations  and  the  furthering  of 
American  trade  in  Scandinavia. 

Edward  F.  Feely,  who  was  appointed  trade  commissioner  to  con- 
duct a  general  investigation  in  Mexico,  has  been  making  a  complete 
survey  of  the  situation  and  has  submitted j  from  time  to  time,  very 
informative  reports  regarding  the  complicated  Mexican  situation. 
Mr.  Feely  has  now  been  appointed  commercial  attech^  at  Mexico 
City,  and  his  services  as  a  trade  commissioner  have  been  discon- 
tinued. 

Louis  E.  Van  Norman  was  appointed  trade  commissioner  to  in- 
vestigate general  commercial  and  economic  conditions  in  Roumania 
and  was  stationed  at  Bucharest  for  about  six  months.  Because  of 
a  lack  of  contact  with  Roumania,  the  business  men  of  this  country 
have  been  eager  to  obtain  and  peruse  Mr.  Van  Norman's  reports. 
He  arrived  in  this  country  in  August  and  has  been  in  consultation 
with  persons  interested  in  that  country,  which  is  generally  considered 
the  richest  of  the  Balkan  States.  In  cooperation  with  the  legation  at 
Bucharest  and  a  number  of  prominent  Roumanian  merchants  and 
leaders  in  shipping  affairs,  the  trade  commissioner  was  enabled  to 
help  lay  the  foundations  for  an  American  chamber  of  commerce  in 
Roumania,  modeled  somewhat  after  the  American  Chamber  of  Com- 
merce for  the  Levant.  Such  an  organization  will  not  only  be  of 
service  in  acquainting  American  business  men  with  credit,  invest- 
ment, and  other  economic  conditions  in  Roumania,  but  will  serve  also 
as  a  medium  for  introducing  American  methods  and  goods  to  the 
Roumanian  people. 
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Leslie  C.  Wells  was  assigned  to  the  party  of  the  French  Institute 
in  the  United  States  which  has  been  m  Europe  making  a  tour  of 
France,  including  the  devastated  regions.  It  is  felt  that  Mr.  Wells 
will  be  able  to  render  material  assistance  to  this  mission  in  its  pur- 
pose of  strengthening  the  commerce  of  France  in  the  United  States. 

Harry  T.  CoUings  has  practically  finished  his  work  in  Belgium 
and  is  returning  to  the  United  States  to  prepare  a  handbook  on  that 
country.  Because  of  the  importance  of  this  post,  however,  it  has 
been  decided  to  appoint  another  commissioner  to  continue  the  work 
begun  by  Mr.  Collmgs  (this  new  assignment  is  incorporated  under 
*'  Plans  for  new  investigations  "). 

Eliot  G.  Mears  has  completed  his  survey  of  the  general  commer- 
cial conditions  existing  in  Greece  and  will  embody  in  a  report  his 
data  and  conclusions.  He  has  been  ordered  to  proceed  to  Constan- 
tinople, where  he  will  make  a  general  report  of  commercial  con- 
ditions in  that  interesting  center.  The  work  in  this  part  of  the 
world  is  important  at  the  present  time,  and  Mr.  Mears  may  be  de- 
pended on  to  furnish  us  with  timely  and  reliable  information. 

Nels  A.  Bengtson  has  practically  finished  his  investigation  of  the 
general  commercial  and  economic  situation  in  Norway  and  is  re- 
turning to  this  country  in  September,  when  he  will  complete  a  short 
report  on  trade  conditions  in  the  Scandinavian  countries.  As  Mr. 
Bengtson's  periodic  reports  have  covered  first  one  field  and  then 
another  in  Norway,  his  post-war  reports  will  give  an  excellent  sum- 
mary of  all  his  studies. 

INVESTIGATIONS    NOW   IN  PROGRESS. 
MINEBAL  BE80TJBCBS. 

J.  Morgan  Clements  continues  his  investigation  of  mineral  re- 
sources in  China,  but  is  progressing  with  some  difficulty  by  reason 
of  the  slow  travel  and  the  inaccuracy  of  Chinese  reporte  and  maps 
regarding  mineral  deposits  and  mines.  Constantly  increasing  in- 
terest has  been  shown  in  Mr.  Clements's  work;  his  periodic  reports 
show  that  he  is  covering  this  field  thoroughly  and  is  obtaining  data  of 
much  value. 

The  investigation  of  mines  and  mineral  resources  in  Spain  con- 
ducted by  Courtenay  De  Kalb  is  to  be  continued  for  a  while  longer, 
because  of  the  increased  interest  shown  in  the  United  States  and 
the  importance  and  quality  of  Mr.  De  Kalb's  work.  He  has  already 
submitted  important  reports  on  the  various  investment  opportunities 
in  t^is  rapidly  developing  country. 

TEXTILES. 

L.  S.  Garry,  during  the  latter  part  of  the  fiscal  year,  was  appointed 
trade  commissioner  to  study  the  markets  for  textiles  in  South  Amer- 
ica and  to  continue  the  investigation  conducted  by  W.  A.  Tucker, 
which  was  never  completed,  on  account  of  Mr.  Tucker's  resignation 
after  he  had  finished  his  work  in  Chile.  Mr.  Garry  has  prepared  and 
submitted  in  a  remarkably  short  time  an  excellent  report  on  the 
markets  for  textiles  in  Argentina,  and  it  is  gratifying  to  know  that 
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he  has  been  able  to  utilize  a  large  part  of  the  samples  purchased 
by  Mr.  Tucker,  after  having  their  present  value  determined  by  local 
merchants.  Mr.  Garry's  investigation  is  creating  more  than  usual 
interest  because  of  the  keen  competition  in  South  America,  and  the 
textile  trade  will  be  able  to  use  his  reports  to  excellent  advantage. 

FINANGIAI.  CONDITIONS. 

H.  F.  Grady,  who  is  continuing  an  investigation  of  the  financial 
situation  in  England,  has  been  ordered  to  continue  his  studies  for 
a  while  longer,  after  which  he  willproceed  to  the  Continent  to  con- 
duct similar  investigations.  Mr.  Grrady's  reports  have  been  up  to 
date  and  valuable,  and  the  banking  interests  in  this  country  have 
been  distinctly  pleased  with  the  character  of  the  work  submitted. 

LEATHEB. 

A  leather  investigation  in  Europe  conducted  by  Norman  L.  Hertz, 
who  was  especially  designated  for  this  work  by  the  Tanners'  Council, 
will  be  continued  during  the  coming  fiscal  year,  as  this  unquestion- 
ably is  the  time  to  obtain  all  possible  information  regarding  the 
future  markets  for  this  product. 

As  a  result  of  the  shoe  and  leather  trade  investigation  concluded 
in  the  past  fiscal  year  bv  Trade  Commissioners  C.  E.  Bosworth  and 
H.  G.  JBrock,  the  following  reports  have  been  published  and  dis- 
tributed :  Special  Agents  Series  No.  173,  "  Shoe  and  Leather  Trade 
of  China  and  Jai)an,"  by  Mr.  Bosworth;  No.  174,  "Markets  for 
Boots  and  Shoes  in  Chile  and  Bolivia^"  by  Mr.  Brock;  No.  177, 
"Boots  and  Shoes,  Leather,  and  Supplies  in  Argentina,  Uruguay, 
and  Paraguay^"  by  Mr.  Brock ;  No.  179,  "  Boots  and  Shoes,  Leather, 
and  Supplies  m  Brazil,"  by  Mr.  Brock. 

MACHINE-TOOL  INDUSTRY. 

Alexander  Luchars  has  recently  sailed  from  this  country  and  is 
to  make-  an  investigation  of  the  machine-tool  industry  in  England 
and  on  the  Continent.  Mr.  Luchars's  familiarity  with  the  machmery 
trade  in  Europe  will  enable  him  to  make  a  quick  yet  comprehensive 
survey  of  the  situation. 

INDUSTRIAL    MACHINERY. 

An  investigation  of  industrial  machinery  in  the  Far  East  is  being 
conducted  by  W.  H.  Kastall,  who  left  this  country  in  December. 
This  investigation  is  proving  of  substantial  interest,  and  Mr. 
Rastall,  an  engineer  of  excellent  standing,  is  diligently  gathering 
needed  information.  Mr.  Rastall  has  made  an  economic  survey  of 
conditions  in  Japan  and  the  Philippine  Islands.  He  will  arrive  in 
India  in  August.  After  the  completion  of  his  work  in  that  country, 
he  will  conclude  with  a  study  of  the  conditions  in  the  Straits  Set- 
tlements, the  Dutch  East  Indies,  and  China. 

PORTS   AND   TRANSPORTATION   FAdLITIES. 

Paul  p.  Whitham  is  conducting  an  investigation  of  transportation 
and  port  facilities  in  the  Far  East.    He  has  made  a  remarkably 
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complete  investigation,  having  traveled  some  35,000  miles  and  inter- 
viewed many  prominent  Chinese  and  Europeans  who  are  informed 
on  some  phase  of  this  vast  problem.  His  reports  have  created  ffreat 
interest  among  people  who  are  following  aeveloi)ment6  in  China. 
Mr.  Whitham  will  complete  his  Chinese  study  this  fall  and,  after 
making  an  economic  survey  of  transportation  and  port  conditions  in 
Japan  and  the  Philippines,  will  arrive  in  this  country  in  the  spring 
of  1920. 

GENEBAL  COMMERCIAL  AND  ECONOMIC  INVESTIGATIONS. 

P.  L.  Bfell  is  continuing  his  general  investigation  in  Colombia 
and  Venezuela.  He  has  now  practically  finished  his  survey  of 
Colombia  and  has  brought  to  light  some  extremely  interesting  con- 
ditions. His  very  thorough  and  comprehensive  reports  include  such 
subjects  as  packing,  cattle  raising  in  the  Bolivar  region,  pilferage, 
hardware  and  machinery,  road-ouilding  machinery  and  railway 
supplies,  credit  methods,  etc. 

John  A.  Fowler  is  conducting  in  the  Dutch  East  Indies  and  Straits 
Settlements  an  investigation  of  general  commercial  and  economic 
conditions,  and  we  are  looking  forward  to.  his  reports,  whichj  we 
feel  sure,  will  be  read  with  keen  interest  by  the  American  public. 

Vladimir  A.  Geringer,  who  was  recently  appointed  trade  com- 
missioner to  make  a  general  survey  of  the  conditions  in  Czecho- 
slovakia, is  to  continue  his  work  in  that  country  with  headquarters 
at  Pra^e.  He  is  in  a  position  to  obtain  very  valuable  information 
regarding  the  future  markets  for  American  goods  in  this  new  Re- 
public and  the  surrounding  countries. 

R.  A.  Lundquist  will  complete  his  work  in  South  Africa  by  the 
end  of  this  year.  Excellent  general  reports  have  been  received 
from  him,  and  he  has  done  special,  timely  work  in  connection  with 
commercial  complaints  arising  from  war  conditions,  delays  in  trans- 
portation, etc.  He  will  also  prepare  a  report  on  the  electrical  goods 
trade  in  South  Africa.  He  will  then  proceed  to  India,  according  to 
plans,  for  a  six  months'  study  of  electrical  goods  in  that  country, 
where  but  little  has  been  done  toward  the  promotion  of  sales  or 
American  electrical  merchandise. 

William  L.  Schurz  was  appointed  trade  commissioner  in  Febru- 
ary to  make  a  general  investigation  in  Bolivia  and  Paraguay.  His 
work,  as  planned,  is  a  general  commercial  and  economic  investiga- 
tion of  these  two  countries,  where  none  of  our  commissioners  have 
been  located  before,  though  short  visits  to  the  principal  centers  have 
been  made  by  several  of  our  commodity  investigators. 

PLANS  FOR  THE  FISCAL  TEAR  1920. 

• 

During  the  fiscal  year  1920  the  Bureau  will  conduct  investigations 
in  the  various  countries  where  it  has  been  clearly  shown  that  it  is 
necessary  to  have  a  trade  commissioner  in  the  field,  so  that  the 
Bureau  can  more  effectively  aid  American  business  men  to  solve 
the  difficult  problems  brought  about  by  the  changed  conditions 
resulting  from  the  war.  Naturally,  it  is  essential  that  thorough  in- 
vestigations should  be  carried  on  in  allied  and  neutral  Europe. 
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On  account  of  the  growing  importance  of  Spanish  markets,  special 
attention  is  being  given  to  a  study  of  that  country.  A  traiie  com- 
missioner is  already  on  the  ground  making  a  general  survey,  and 
Courtenay  De  Kalb  will  continue  for  several  months  his  investi- 
gation of  mineral  resources. 

It  is  also  desirable  that  studies  be  made  in  Switzerland  and  in 
the  two  newly  formed  Eepublics  of  Czechoslovakia  and  Poland.  The 
opening  up  of  commercial  relations  with  Germany  and  Austria  ne- 
cessitates the  placing  of  t^vo  men  specially  trained  to  aid  in  the  re- 
sumption of  commercial  relations  with  the  central  powers. 

It  is  expected  that  trade  commissioners  making  general  economic 
investigations  in  Denmark  and  Poland  will  be  in  a  position  to  make 
periodic  trips  into  the  Baltic  Republics  (Lithuania,  Esthonia,  Latvia, 
and  Courland)  to  report  on  conditions  there.  It  is  apparent  that  stud- 
ies of  the  countries  on  the  border  of  Russia  are  of  jjarticular  interest 
in  connection  with  future  diplomatic  and  commercial  relations  with 
that  country,  and  it  is  hoped  that  these  men,  together  with  Vladimir 
A.  Geringer  at  Prague,  will  be  in  a  position  to  give  us  first-hand  in- 
formation of  value. 

Trade  Commissioner  Eliot  G.  Mears,  who  is  proceeding  to  Con- 
stantinople, will  report' on  conditions  in  the  northern  part  of  the 
Levant,  and  our  representative  in  Egypt  will  take  advantage  of  the 
newly  completed  railway  connections  to  investigate  conditions  in. 
Egypt,  Mesopotamia,  Syria,  and  the  Sudan. 

As  before  stated,  R.  A.  Lundquist  is  finishing  his  work  in  South 
Africa  and  will  proceed  to  British  India  about  December  to  make  a 
six  months'  survey  of  the  markets  for  electrical  goods  in  that  coun- 
try. Also,  the  Bureau  will  send  a  man  specially  versed  in  British 
Indian  affairs  to  make  a  general  study  of  trade  conditions  and  oppor- 
tunities for  development. 

The  acute  condition  of  the  leather  market  makes  it  seem  very 
advisable  that  a  detailed  investigation  be  conducted  of  the  leather 
and  raw-stock  markets  and  resources  of  South  America. 

J.  W.  Sanger  will  continue  his  survey  of  advertising  and  mer- 
chandising methods,  in  which  he  was  so  successful  in  Latm  America, 
and  will  shortly  sail  for  the  Far  East  for  an  extended  study  of  this 
important  subject  in  China,  Japan,  and  the  Dutch  East  Indies.  On 
account  of  the  importance  of  the  rapidly  developing  commercial 
interests  of  China,  another  trade  commissioner  will  shortly  be  ap- 

?ointed  to  study  various  commercial  and  economic  phases  of  the 
Ihinese  situation,  to  supplement  the  work  of  Trade  Commissioner 
Lynn  W.  Meekins,  now  en  route  to  Peking. 

Because  of  the  ever-increasing  importance  of,  and  interest  in,  Latin 
America,  it  is  proposed  to  assign  one  man  to  Argentina  and  one 
to  Brazil.  Also;  an  investigation  of  the  markets  for  factory  equip- 
ment and  supplies  in  Argentina,  Brazil,  and  Chile  will  be  carried 
on.  A  trade  commissioner  will  be  assigned  to  the  West  Indies  and 
another  to  Peru  to  conduct  general  investigations. 

As  the  investment  opi)ortimities  in  South  America  are  numerous 
and  as  there  is  a  growing  interest  in  this  field,  the  Bureau  also 
contemplates  sending  two  men  to  make  an  investigation  of  invest- 
ment opportunities  and  banking  conditions  in  general. 
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LATIN  AMERICAN  DIVISION. 

Early  in  the  war  the  accumulation  of  economic  data  on  Latin 
America  became  known  to  the  various  war  organizations  in  Wash- 
ington, and,  as  a  result,  the  division  found  itself  called  upon  to 
cooperate  very  actively  in  many  aspects  of  war  work  involving 
Latin  American  affairs.  Although  the  quantity  of  material  assem- 
bled was  not  extensive  as  compared  with  other  similar  collections, 
nevertheless  the  fact  that  it  was  all  of  very  recent  origin  (for  the 
most  part  since  1914),  together  with  the  fact  that  the  data  on  any 
given  subject  could  be  produced  within  a  few  minutes,  made  the 
nles  of  the  division  very  useful  and  convenient.  They  were  thrown 
open  to  properly  accredited  representatives  of  many  Government 
offices  en^ged  in  war  work.  In  fact,  about  50  per  cent  of  the  time 
of  the  division  during  the  duration  of  the  war  was  given  to  the 
preparation  of  economic  material  for  war  uses  and  to  assistance  ren- 
dered to  investigators  from  other  Government  offices.  In  some  in- 
stances these  organizations  found  it  necessary  to  maintain  members 
of  their  staffs  on  full-time  work  in  the  division. 

The  four  offices  of  the  War  Department  maintaining  closest  con- 
tact with  the  division  were  the  military  intelligence  branch,  the 
aircraft  procurement  division,  the  gas-defense  service,  and  the 
Surgeon  General's  office.  Of  special  importance  was  the  material 
here  available  on  castor  beans  and  mahogany  stocks  available  from 
Latin  America;  the  supply  of  coconuts  and  cohune  nuts,  for  the 
information  of  the  gas-defense  service  in  the  search  for  charcoal; 
and  the  procurement  of  cinchona  bark  and  quinine  in  Latin  America. 
A  great  variety  of  general  information  was  sought  by  the  military 
intelligence  branch  in  connection  with  the  activities  of  its  agents. 

The  division  was  in  particularly  close  touch  with  the  Shipping 
Board  because  of  the  necessity  for  very  careful  study  of  ship  service 
to  Latin  America  with  a  view  to  curtailing  that  service  to  a  mini- 
mum in  order  to  supply  tonnage  for  transatlantic  troop  and  muni- 
tion movements.  An  extensive  investigation  was  conducted  during 
many  months  of  the  war  period  with  a  view  to  recommending  the 
elimination  of  less  essential  imports,  involving  study  of  the  effect 
of  such  curtailiQents  upon  conditions,  political  as  well  as  economic, 
in  given  countries.  In  this  connection  much  time  was  given  to  the 
study  of  such  important  trade  movements  as  those  in  coffee,  manga- 
nese, linseed,  nitrate,  bananas,  vegetable  wax  and  oils,  and  quebracho. 
In  each  case  efforts  were  made  to  stimulate  importation  in  more  com- 

{>act  form  or  from  nearer  regions.  As  the  Shipping  Board  estab- 
ished  its  own  fund  of  information,  the  files  of  this  division  were 
called  upon  for  a  foundation  of  data  in  respect  to  such  questions 
as  Mexican  petroleum,  Latin  American  merchant  marine,  fuel  sup- 
plies of  South  American  countries,  interned  German  shipping  m 
Latin  American  ports,  and  Japanese  ship  movements  to  South 
America. 

The  division  was  called  upon  constantly  for  advice  on  the  grant- 
ing of  licenses  for  exports  to  Latin  America,  with  special  reference 
to  the  actual  necessity  for  the  given  commodity  in  the  consuming 
countries.  The  War  Trade  Board  found  it  necessary  to  maintain 
an  investigator  in  the  division  whose  entire  time  was  occupied  with 
such  problems  as  were  transmitted  to  the  division  by  that  board. 
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These  problems  involved  studies  of  the  foodstuff  supplies,  railway 
facilities,  industrial  development,  and  many  other  minor  topics. 
As  the  War  Trade  Board  undertook  to  establish  its  own  field  service, 
its  various  appointees  were  ^ven  special  preliminary  training  in 
the  division  before  departing  for  their  posts  in  Latin  America. 
This  work  necessitated  considerable  attention  on  the  part  of  the 
division  in  order  that  each  representative  might  be  equipped  for 
his  task  in  the  shortest  possible  interval. 

The  division  was  called  upon  to  supply  for  the  Food  Adminis- 
tration a  number  of  comprehensive  tabulations  with  regard  to  the 
trade  in  sisal  fiber,  sugar,  bananas,  coffee,  and  cereals.  Frequent 
contact  was  necessitated  also  by  the  complaints  of  business  firms  in 
relation  to  the  activities  of  the  Food  Administration  with  regard 
to  the  products  in  which  they  were  interested. 

The  Geological  Survey  was  engag:ed  in  many  war  investigations, 
and  in  the  course  of  its  studies  considerable  material  was  requested 
of  and  supplied  by  the  Latin  American  division.  The  topics  covered 
included  reports  on  the  Latin  American  supplies  and  the  proprietary 
control  of  such  minerals  as  nitrate,  petroleum,  coal,  tin,  zinc,  man- 
ganese, platinum,  antimony,  and  tungsten.  Livestigators  employed 
in  the  compilation  of  the  pamphlets  on  economic  control  of  various 
minerals,  issued  by  the  I>epartment  of  the  Interior,  spent  a  great 
deal  of  time  in  consulting  the  files  of  the  division  and  making  notes 
for  use  in  their  work. 

The  Federal  Keserve  Board  requested  this  division  to  report  on 
the  exchange  situation  in  the  more  important  Latin  American  coun- 
tries. In  response  to  this  demand,  brief  treatises  were  written  by 
members  of  the  staff,  covering  the  effects  of  the  war  on  exchange  in 
Brazil,  Uruguay,  Argentina,  and  Chile.  The  published  portion  of 
these  studies  received  the  commendation  of  economic  authorities  to 
whose  attention  they  were  brought. 

Data  on  Latin  American  newspapers  and  suggestions  regarding 
effective  propaganda  methods  in  that  region  were  supplied  to  the 
Committee  on  Public  Information.  Work  was  also  done  toward 
securing  for  that  body  the  private  cooperation  of  American  business 
houses  established  in  Latin  America. 

Investigations  were  conducted  regularly  for  the-  Foreign  Trade 
Adviser's  office  of  the  State  Department  with  a  view  to  supplying 
economic  material  that  might  be  useful  in  diplomatic  negotiations 
with  Latin  American  countries. 

As  early  as  May,  1918,  the  Latin  American  division  was  called 
upon  for  cooperation  in  collecting  economic  data  for  use  at  the 
Peace  Conference.  In  fact,  some  time  before  the  signing  of  the 
armistice  a  special  expert  was  employed  by  the  Col.  House  inquiry 
to  take  charge  of  these  investigations  in  the  Latin  American  division. 

A  number  of  manuscript  reports  were  transmitted  to  the  inquiry 
for  the  files  of  material  to  be  used  by  the  American  delegation  at  the 
Peace  Conference. 

TRADE-INFORMATION  SERVICE  DURING  WAR  PERIOD. 

While  the  time  of  the  Latin  American  division  was  primarily 
occupied  with  the  war  activities  above  enumerated,  the  work  of  sup- 
plying trade  information  to  private  interests  was  not  neglected.    In 
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fact,  while  working  hand  in  hand  with  Government  war  or^^a- 
tions,  the  division  was  often  called  upon  to  exercise  its  functions  as 
advocate  of  private  business  by  such  services  as  it  might  render  to 
exporters  whose  business  was  subject  to  war-time  restrictions  and 
control.  In  this  way  the  division  was  forced  to  act  as  a  mediator 
between  opposing  interests  and  to  exercise  tact  and  ingenuity  in 
rendering  what  assistance  it  could  to  private  business  while  pointing 
out  the  primarj'  importance  of  the  observance  of  the  policies  of  war 
boards. 

WORK  or  DIVISION  SUBSEQUENT  TO  SIGNING  OF  ARMISTICE. 

The  tremendous  revolution  in  business  that  took  place  after  the 
cessation  of  hostilities  was  faithfully  reflected  in  the  work  of  the 
Latin  American  division.  Activities  entailed  by  war  conditions, 
which  had  been  all  important  up  to  this  time,  came  to  an  end,  and  an 
intensely  interesting  condition  of  affairs  ensued  as  the  manufacturing 
industries  of  the  country  turned  to  foreign  markets  as  outlets  for 
their  production.  A  fairly  accurate  measure  of  business  interest  in 
Latin  America  as  an  export  field  is  given  by  the  number  of  letters 
of  trade  information  written  weekly  by  the  division,  in  response  to 
inquiries  received  from  business  houses.  The  following  table  shows 
the  average  number  of  such  letters  written  weekly  by  the  division 
during  the  year:  July,  89;  August,  71;  September,  92;  October,  105; 
November,  109 ;  December,  124 ;  January,  196 ;  Februaiy,  161 ;  March, 
171;  April,  220;  May,  190;  June,  130. 

PEBSONAL   CONTACT  WITH   BUSINESS    MEN. 

Besides  the  increased  volume  of  trade  information  furnished  by 
correspondence,  there  developed  a  very  noticeable  advance  in  the  per- 
sonal contact  of  this  division  with  business  men.  The  number  of 
visits  made  by  export  managers,  salesmen,  and  officials  of  manufac- 
turing firms  and  export  houses,  grew  to  35  or  40  weekly.  Many 
salesmen  about  to  make  a  Latin  American  trip  have  spent  from  one 
to  three  days  in  the  division  in  a  study  of  matters  pertaining  to  their 
particular  work. 

CHARACTER   OF  BUSINESS    HOUSES   KEEPING  IN    TOUCH   WITH   DIVISION. 

One  of  the  most  encouraging  and  promising  features  of  the  trade- 

f)romotive  work  of  the  Latin  American  division  has  been  the  regu- 
arity  with  which  its  services  have  been  used  by  business  institutions 
recognized  as  among  the  most  important  in  the  country.  Among 
them  may  be  mentioned  practically  all  the  American  banks  that  have 
branches  or  affiliated  houses  in  Latin  America,  the  more  prominent 
steel  companies,  many  of  the  strongest  export  and  import  houses, 
investment  and  financial  institutions,  and  many  others  among  the 
leaders  in  their  respective  industries,  such  as  textiles,  chemicals, 
paints  and  varnish,  jewelry,  rubber,  motor  cars,  agricultural  imple- 
ments and  machinery,  industrial  equipment,  railway  supplies,  elec- 
trical manufactures,  explosives,  timoer,  hardware  of  all  kinds,  con- 
struction materials,  foodstuffs,  and,  in  lesser  volume,  practically 
ever}'  variety  of  manufactures. 
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WOBK  FOR  OTHER  GOVERNMENT  OFFICES  SINCE  TERMINATION  OF  HOSTIUTIES. 

The  place  of  the  Latin  American  division  as  a  fundamental  source 
of  economic  knowledge  of  Latin  America,  and  the  value  of  having 
available  an  official  collection  of  data  of  this  character,  are  demon- 
strated  by  the  continued  use  made  of  this  office  by  other  branches 
of  the  Government.  Such  recognition  is  due  to  the  services  of  the 
division  during  the  period  of  the  war,  as  mentioned  earlier  in  this 
report,  and  such  activity  promises  to  be  a  permanent  part  of  the 
functions  of  the  division.  Among  the  official  and  semiofficial  organi- 
zations that  are  using  the  facilities  of  this  division  with  regularity 
are  the  following: 

State  Department, — Foreign  Trade  Adviser's  ofDce:  Statistics  and  reports- 
of  the  field  agents  of  this  Bureau. 

War  Department, — Military  intelUgence  division  of  the  General  Staff:  Latin 
American  trade  statistics,  ports,  roads,  vital  statistics,  armies,  and  navies. 
.\viation  Service:  Development  of  aviation  In  Latin  America. 

Navy  Department, — Naval  intelligence  division  of  the  Bureau  of  Naval  Opera- 
tions: Trade  and  vital  statistics,  ports,  aviation.  Ck)mmunlcations  service: 
Developments  in  radio  telegraphy  in  Latin  America. 

Treasury  Department, — Data  on  exchange  in  Latin  America,  Government 
finances  and  resources. 

Department  of  the  Interior, — Bureau  of  Mines:  Data  on  Latin  American 
mines  and  minerals. 

Department  of  Agriculture, — Bureau  of  Plant  Industry :  Latin  American  flora. 
Forest  Service:  Latin  American  timber  and  industrial  development.  Bureau 
of  Markets:  Ck)mmodity  prices  and  general  agricultural  data. 

Department  of  Labor. — Division  of  public  worlcs:  Latin  American  industries 
and  labor  conditions. 

Federal  Reserve  Board, — Data  on  exchange  fluctuations  and  government 
finances  in  Latin  America. 

Federal  Trade  Commission, — Export  trade  division :  Trade  disputes. 

Pan  American  Union, — ^Latin  American  trade  information. 

Panama  Canal, — Data  on  sugar  and  other  tropical  products. 

Red  Cross. — ^Information  on  West  Indian  islands. 

Smithsonian  Institution, — G^logical  data. 

Shipping  Board. — Information  on  Latin  American  raw  products,  merchant 
marine,  ports,  harbors,  navigation  laws,  prewar  freight  rates,  European  compe- 
tition, and  labor  disturbances. 

International  High  Commission, — ^Latin  American  commercial  laws. 

Chamher  of  Commerce  of  the  United  States. — Latin  American  commercial 
organizations  and  arbitration  of  trade  disputes. 

METHODS   OF  ACCUMULATING  ECONOMIC  DATA. 

The  division  derives  its  file  material  from  the  following  sources  i 
Daily  newspapers  from  Latin  America  and  Great  Britain,  and  com- 
mercial journals  printed  in  the  United  States;  weekly  and  monthly- 
periodicals  published  in  Latin  America,  Europe,  and  the  United 
States  that  contain  anything  affecting  Latin  American  resources  and 
commerce;  the  consular  and  diplomatic  reports  received  through  the- 
Department  of  State;  the  reports  of  this  Bureau's  commercial  at- 
taches and  trade  commissioners  in  Latin  America;  official  reports 
and  statistical  compilations  of  Latin  American  Governments;  mis- 
cellaneous pamphlets  and  books  containing  pertinent  material  col- 
lected hy  the  field  agents  of  the  Bureau  or  purchased  for  the  use  of 
the  division;  correspondence  with  business  houses  and  individual?^ 
that  have  a  first-hand  knowledge  of  Latin  American  affairs. 
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The  newspapers  received  by  the  division,  from  which  are  clipped 
all  articles  of  value  for  the  division  files,  are  kept  to  as  small  a  figure 
as  is  consistent  with  the  proper  covering  of  the  field,  because  of  the 
time  necessary  for  their  perusal.  As  to  language,  they  are  divided 
as  follows:  Spanish,  36;  Portuguese,  4;  French,  2;  English,  13; 
total,  55. 

The  magazines  received  in  the  division  are  not  clipped,  but  are 
read  and  articles  of  value  are  indexed  in  the  division's  index  files, 
while  the  magazines  themselves  areput  where  they  may  be  available 
for  quick  reference  at  any  time.  Tne  weekly  and  monthly  periodi- 
cals received  are  divided  by  languages,  as  follows:  Spanish,  78; 
Portuguese,  14;  French,  6;  English,  62;  total,  160. 

The  clipping  and  index  files  of  the  division  are  identical  in  topics 
and  classification.  They  comprise  158  major  subjects,  under  which 
all  economic  material  is  filed.  Each  major  subject  is  subdivided  by 
countries  and  colonies,  making  a  total  of  such  classifications  of  21  to 
28  under  each  major  topic. 

ORIGINAL  RESEARCH  WORK. 

So  far  as  the  time  necessarily  occupied  by  work  of  prior  impor- 
tance has  permitted,  the  division  has  attempted  to  prepare  articles 
of  original  research  oh  subjects  of  timely  interest.  These  brief  re- 
ports, to  which  the  name  of  Latin  American  circulars  has  been  given, 
v/ere  issued  during  the  past  year  at  intervals  of  approximately  two 
weeks  and  are  being  published  in  Commerce  Eeports.    During  the 

?>ast  year,  the  series  has  included  reports  on  the  trade  balance  and 
oreign  exchange  of  Uruguay  and  Brazil;  railways  and  railway  de- 
velopment in  Mexico^  Brazil,  Peru,  and  Argentina;  j)etroleum  and 
general  trade  conditions  in  Mexico;  paint  and  varnish  and  auto- 
mobile markets;  and  other  miscellaneous  subjects  of  interest  at  the 
time.  A  gratifying  appreciation  of  this  side  of  the  division's  work 
has  been  manifested  by  the  reprinting  of  such  studies  in  trade  jour- 
nals and  the  daily  press.  The  editor  of  the  Economic  World,  of 
New  York,  wrote  the  division  as  follows,  under  date  of  September 
25,1918: 

I  can  not  refrain  from  saying  to  yoa  that,  of  aU  the  material  reaching  me 
from  Washington  at  the  present  time — and  the  amount  of  this  material  is 
enormous — none  seems  to  me  to  have  the  solidity  and  economic  soundness  of 
the  material  which  is  being  prepared  by  the  Latin  American  division  of  the 
Bureau  of  Foreign  and  Domestic  Commerce.  It  is  genuinely  enlightening  and 
quite  free  from  the  loose  exaggerations  which  are  only  too  common  in  the  out- 
givings of  many  of  our  enthusiastic  propagandists  of  a  world  ensily  conquered 
by  the  wealth  and  productive  power  of  the  United  States  after  the  war.  Per- 
sonally, I  feel  that  I  owe  a  good  deal  to  the  Latin  American  division  for  what  it 
has  already  done,  and  I  know  that  many  readers  of  the  Economic  World  feel 
precisely  as  I  do. 

Mr.  Edward  L.  Doheny,  the  discoverer  of  petroleum  in  Mexico, 
wrote  as  follows,  under  date  of  October  7,  1918,  with  reference  to 
Latin  American  Circular  No.  45,  on  the  Mexican  petroleum  situation : 

I  desire  to  congratulate  you  upon  the  accuracy  of  all  the  facts  stated  in  your 
circular  (No.  45,  Mexican  petroleum  situation),  and  to  commend  the  way  In 
which  you  have  arranged  them  and  treated  them. 

As  the  files  of  the  division  are  enriched  by  the  addition  of  new 
material  and  the  acquisition  of  anything  of  value  that  is  found  avail- 
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able,  it  becomes  evident  that  a  great  deal  of  data  of  interest  and 
importance  can  be  prepared  in  the  division  and  issued  in  the  form 
of  a  Latin  American  circular,  thus  presenting  to  American  busi- 
ness men  material  of  value  at  a  comparatively  slight  expense. 

WORK  IN  RELATION  TO  LATIN  AMERICAN  TRADE  EDUCATION. 

During  the  last  week  of  the  year  the  division  prepared  a  com- 
plete syllabus  for  the  use  of  instructors  in  Latin  American  trade 
courses  and  of  students  who  desire  to  pursue  such  study  independ- 
ently. This  work  comprises  four  courses  on  the  main  divisions  of 
Latin  America,  including  preliminary  references  to  history  and  the 
social  heritage  of  each  nation  as  well  as  reviews  of  the  physical  fea- 
tures, transportation,  native  products,  banking  and  finance,  and 
economic  characteristics  peculiar  to  the  given  region.  Commodity 
studies  based  mainly  on  the  official  reports  issued  by  this  Bureau 
form  the  practical  end  of  each  course.  This  syllabus  will  be  em- 
bodied in  a  bulletin  to  be  issued  by  the  Federal  Board  for  Vocational 
Education  about  the  first  of  September,  1919. 

FAR  EASTERN  DIVISION. 

The  American  business  man  entering  the  Far  Eastern  field  is 
confronted  by  many  conditions  that,  at  first,  seem  strange,  incal- 
culable— the  fruits  of  a  civilization  that  for  thousands  of  years 
progressed  on  lines  diametrically  opposed  to  those  to  which  he  is 
accustomed — conditions  that  have  persisted  in  spite  of  the  advance- 
ment during  recent  years.  Facile  adaptability  to  novel  methods  and 
alien  viewpoints  is  almost  indispensable  if  he  is  to  succeed.  To 
supply  such  information  as  will  minimize  the  obstacles  and  enable 
American  manufacturers  to  cultivate  this  great  field  with  effective- 
ness and  skill,  is  the  function  of  the  Far  Eastern  division  of  the 
Bureau  of  Foreign  and  Domestic  Commerce. 

It  has  been  clearly  perceived  that  the  work  of  the  division  lies 
along  two  broad  ^neral  lines — (1)  the  accumulation  of  trade  infor- 
mation and  (2)  its  effective  distribution;  and  in  order  that  the 
division  should  function  properly,  it  is  not  desirable  for  either  of 
these  to  be  extended  beyond  the  capacities  of  the  other. 

ACCUMULATION   OF   DATA. 

It  was  soon  found  that  the  accumulation  of  data  of  a  certain 
character  could  be  easily  reduced  to  a  matter  of  routine.  This  in- 
cluded, first,  clippings  from  trade  papets.  Practically  all  of  the 
important  and  spme  of  the  unimportant  English  Far  Eastern  trade 
papers  were  being  received,  and,  by  eliminating  some  of  the  latter 
and  greatly  extending  the  former,  the  present  list  of  about  30  repre- 
sentative publications  was  obtained  for  regular  clipping  service, 
from  which  about  100  clippings  are  made  each  week.  The  question 
then  arose  of  how  to  give  the  live  and  pertinent  information  con- 
tained in  these  clippings  the  widest  circulation,  and  a  plan  of  making 
a  weekly  digest  of  them  for  publication  in  Commerce  Eeports  has 
proved  a  happy  solution.  These  "  Press  Notes "  are  widely  copied 
In  trade  and  news  papers  in  this  country  and  have  done  as  much  as 
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any  single  medium  toward  gaining  wide  circulation  for  the  data 
in  the  division's  files.  The  value  oi  directing  intelligent  inquiry  in 
this  manner  is  manifest,  in  that  it  discouriages  the  old  type  of  "  drag- 
net" inquiry  (which  is  so  difficult  to  handle)  and  directs  the  atten- 
tion of  the  merchant  and  manufacturer  to  available  material  of  a 
specific  nature,  which  is  much  more  likely  to  have  beneficial  results. 

The  duplicate  replies  of  consuls  to  trade  inquiries  have  formed 
a  source  of  invaluable  information  of  a  compact  and  readily  avail- 
able nature.  The  question  of  how  to  use  this  information  was  largely 
one  of  proper  classification  and  accessibility.  These  letters  are  now 
filed  in  the  Far  Eastern  division  rather  than  in  the  editorial  division, 
and  their  gist  is  summarized  on  cards  filed  by  commodities.  Letters 
of  special  merit  form  the  nucleus  of  special  articles  in  Commerce 
Reports  under  the  heading  "  Far  Eastern  Trade  Notes." 

The  reports  of  commercial  attaches,  trade  commissioners,  and 
special  investigators  offer  by  far  the  most  reliable  and  pertinent 
sources  of  information,  as  they  are  designed  to  meet  exactly  the 
requirements  of  the  Bureau.  In  suggesting  the  lines  that  these  re- 
ports should  follow,  commending  good  work,  and  calling  attention 
to  faulty  work,  the  division  has  been  able  to  improve  in  many  in- 
stances the  quality  of  the  work  turned  in.  Emphasis  has  been  laid 
on  the  value  of  short,  complete  reports  on  subjects  of  immediate 
interest.  When  longer  reports  have  been  submitted  by  special  inves- 
tigators, forming  part  of  their  monographs,  these  have  been  sum- 
marized for  puolication  in  Commerce  Reports.  Special  lines  of 
investigation  tor  commercial  attaches  and  trade  commissioners  have 
been  suggested  in  accordance  with  the  demand  evidenced  by  inquiries 
from  .^nerican  sources.  Short  paragraphs  from  weekly  reports  of 
these  officials  have  been  included  in  the  "  Far  Eastern  Trade  Notes  " 
or  worked  up  into  special  short  articles  for  Qommerce  Reports.  It 
is  believed  tnat  in  this  work  the  foundation  of  a  really  effective 
trade-information  service  has  been  laid. 

Valuable  material  has  been  gathered  from  many  other  sources 
to  supplement  the  files  of  the  Division.  Yearbooks,  directories,  books 
on  economic  conditions,  official  reports  of  foreign  Government  bu- 
reaus and  departments  have  expanded  the  book  shelves  of  the  di- 
vision from  4  to  15  sections.  These  have  not  only  been  indexed  in 
the  Department  library,  but  have  been  carded  in  the  division,  and 
notice  of  their  receipt  has  been  published  in  Commerce  Reports. 
The  sources  of  the  annual  publications  have  been  ascertained  and 
arrangements  made  for  the  regular  receipt  of  these  in  the  future. 
The  staff  of  the  division  is  gradually  becoming  more  familiar  with 
these  sources  of  information,  and  they  are  constantly  utilized  in 
answering  inquiries. 

TRADE-INFORMATION  SERVICE. 

In  the  distribution  of  the  material  thus  accumulated,  probably 
two-thirds  of  the  effort  has  been  expended  in  answering  individual 
inquiries.  These  have  increased  from  about  25  per  week  in  July, 
1918,  to  more  than  125  per  week  at  the  present  time.  The  average 
American  business  man  seems  to  have  only  a  vague  idea  of  the  Far 
Eastern  field,  and  a  good  deal  of  primary  educational  work  has 
been  necessary.    In  the  very  few  instances,  however,  where  large 
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manufacturing  interests  maintain  Far  Eastern  organizations,  much 
use  has  been  made  of  the  material  available  in  the  division.  The 
rule  in  answering  all  inquiries  has  been  to  comb  every  source  of  infor- 
mation in  order  to  get  the  exact  data  required.  In  a  surprisingly 
large  number  of  cases  this  is  completely  successful.  The  handlmg 
of  these  inquiries  has  been  placed  to  the  fore  as  the  most  important 
single  function  of  the  division,  and  no  other  work  is  allowed  to 
detract  from  the  attention  bestowed  upon  them,  as  it  is  realized 
that  only  in  this  way  can  we  be  assured  of  really  effective  results. 

The  district  offices  have  been  encouraged  to  pass  on  to  the  division 
difficult  requests  regarding  the  Far  East  for  a  possibly  fuller  treat- 
ment than  the  limited  material  at  their  disposal  may  permit.  This 
serves  the  double  purpose  of  more  effective  distribution  and  of 
completing  our  district  office  files. 

Lists  of  selected  titles  are  now  being  prepared  from  the  division's 
clipping  files  and  card  index  of  articles  in  periodicals,  and  a  ques- 
tionnaire to  all  of  the  libraries  and  chambers  of  commerce  in  the 
country  has  furnished  a  complete  list  of  places  where  Far  Eastern 
periodicals  are  available.  As  these  selected  title  lists  become  very 
soon  obsolete,  no  attempt  will  be  made  to  mimeograph  large  num- 
bers, but  typewritten  copies,  prepared  in  response  to  special  in- 
quiries, will  be  reproduced  by  the  photostat  process  and  distributed 
to  district  and  cooperative  olBices. 

It  was  early  discovered  in  mapping  out  the  work  of  the  division 
that  there  was  a  steady  call  for  comprehensive  surveys  of  the  Far 
Eastern  markets  for  certain  articles  entering  largely  into  American 
export  trade.  To  meet  this  demand  18  circulars  on  the  opportunity 
for  such  goods  in  practically  all  important  Far  Eastern  markets 
have  been  prepared  and  given  wide  circulation  through  Commerce 
Reports  and  a  special  Far  Eastern  mailing  list  comprising  practically 
all  American  exporters  and  manufacturers  activeljr  engaged  in  Far 
Eastern  trade.  These  circulars  have  had  gratifying  results,  have 
been  widely  copied  by  trade  and  news  papers,  and  have  been  a 
valuable  means  of  advertising  the  services  that  the  division  is  pre- 
pared to  render. 

In  addition  to  these  more  lengthy  studies^  much  material  of  imme- 
diate interest  has  passed  through  the  division  that  is  not  in  such 
shape  as  to  be  readily  usable  in  Commerce  Reports.  These  data  are 
combined  and  rewritten  in  the  form  of  special  articles  and  as  such 
are  ^ven  the  same  publicity  as  circulars.  Many  inquiries  for  more 
specific  information  are  directly  traceable  to  these  special  articles. 

Articles  on  Far  Eastern  trade  have  been  prepared  and  published 
in  The  Nation's  Business,  Automotive  Industries,  the  New  York  Sun^ 
and  other  organs  and  have  attracted  wide  attention  to  the  work  oi 
the  division.  Syndicated  articles  for  the  Philadelphia  Public  Ledger, 
the  Haskin  Syndicate,  etc.,  have  also  done  much  to  call  attention  to 
the  Bureau's  Fb,t  Eastern  activities. 

MISCELLANEOUS  ACnVPTIES  OF  DIVISION. 

The  miscellaneous  activities  of  the  division  during  the  year  have 
been  numerous  and  exacting. 

Early  in  the  fiscal  year  it  was  called  upon  for  advice  regarding 
the  desire  of  the  Chinese  Government  to  purchase  railway  equipment 
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immediately;  and  the  matter  was  handled  up  to  the  point  of  actual 
financing  when  the  end  of  the  war  brought  about  certain  develop- 
ments in  the  formation  of  the  American  banking  group  which 
eclipsed  the  immediate  urgency. 

A  little  later  our  bill  for  the  incorporation  of  companies  engaged 
exclusively  in  foreign  trade  was  introduced  in  Congress.  This  was 
designed  primarily  to  permit  the  incorporation  of  American  com- 
panies in  China  (where  the  United  States  exercises  extraterritorial 
jurisdiction)  under  American  Federal  law,  so  as  to  put  them  on  an 
equal  footing  with  British  and  other  companies  that  take  advantage 
of  the  very  favorable  Hongkong  Ordinances.  This  bill  received  a 
hearing  in  both  houses  of  Oongress  but  died  with  the  session  ended 
March  4,  1919.  It  has  now  teen  reintroduced  in  more  acceptable 
form  and  is  expected  to  pass. 

The  subject  of  better  cable  facilities  across  the  Pacific  has  received 
a  great  deal  of  attention  from  the  division.  Early  in  May  a  con- 
ference was  held  in  conjunction  with  the  Bureau  of  Standards  and 
the  Industrial  Cooperation  Service  on  the  all-important  subject  of 
a  necessary  supply  of  ffutta-percha  for  cable  construction,  which 
was  followed  later  by  the  appointment  of  a  standing  Bureau  com- 
mittee on  cables.  A  memorandimi  drawn  up  by  the  Far  Eastern 
division  was  incorporated  in  the  recommendations  that  the  Secretary 
of  Commerce  sent  to  the  Senate  Committee  on  Commerce  in  reference 
to  Senator  Jones's  bill  for  the  creation  of  a  Pacific  cable  commission 
and  the  laying  of  an  American  cable  to  the  Far  East.  The  division 
has  also  used  its  good  offices  with  the  chief  cable  censor  of  the  Navy 
in  straightening  out  many  difficulties  resulting  from  the  extension  of 
the  Navy  wireless  to  commercial  use.  A  commete  r&umfi  of  the  cable 
situation  is  soon  to  be  published  as  a  Far  Eastern  circular  for  the 
benefit  of  American  business  interests. 

At  the  request  of  the  Shipping  Board  the  division  has  been  called 
upon  to  suggest  several  routes  for  a  trans-Pacific  steamship  service. 
Tnis  has  entailed  a  great  deal  of  research  into  the  movement  of  com- 
modities not  only  to  and  from  the  Far  East,  but  also  from  one  Far 
Eastern  port  to  another.  After  much  careful  consideration  two  routes 
have  been  suggested,  and  the  suggestions  have  been  supported  by 
full  facts  regarding  port  facilities,  return  cargo,  and  possible  develop- 
ment of  markets. 

The  division  has  been  called  upon  frequently  to  clear  up  trade  dis- 
putes of  a  peculiarly  aggravated  nature.  In  one  instance  the  com- 
plaint was  lodged  through  the  Philippine  government  against  cer- 
tain American  exporters  of  stationery,  and  after  full  investigation 
the  division  was  able  to  put  the  matter  in  such  a  light  as  to  justify  the 
action  of  the  American  exporter,  whose  only  fault  was  an  overanxiety 
to  act  in  the  best  interests  of  his  foreign  customer.  In  another  in- 
stance a  shipment  to  the  Dutch  East  Indies  was  sold  at  a  delivered 
price  and  the  freight  prepaid,  but,  because  of  the  exigencies  of  war, 
over  which  neither  party  had  any  control,  a  transshipment  was  neces- 
sary at  an  additional  charge  to  the  purchaser.  Although  the  Amer- 
ican shipper  was  legally  exempt  from  this  loss  by  the  terms  of  his 
contract,  the  division  was  able  to  convince  him  that  it  was  to  his  ulti- 
mate advantage  to  handle  the  claim  on  the  steamship  company,  which 
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he  consented  to  do.  Again,  where  an  American  exporter  obtained  a 
Malayan  agency  for  an  American  product  in  order  to  protect  the  in- 
terests of  his  Malayan  agents  the  action  was  misunderstood  by  the 
foreign  firm,  which  had  explicitly  requested  the  American  exporter 
to  have  the  agency  contract  made  out  in  the  name  of  the  Malayan 
firm.  The  letter  sent  by  the  American  exporter  was  not  well  ex- 
pressed and  conveyed  a  wrong  impression,  which,  when  it  was  called 
to  his  attention,  he  was  quick  to  remedy  to  the  satisfaction  of  all  con- 
cerned. In  numerous  other  instances,  only  a  little  tact  and  good 
judgment  were  needed  to  straighten  out  a  situation  that  contained 
the  seeds  of  very  serious  misunderstandings  and  that  would  have  been 

fravely  detrimental  to  American  commercial  interests  in  the  Far 
last. 

The  division  has  been  requested  from  time  to  time  to  assist  Ameri- 
can exporters  and  manufacturers  in  getting  passports  and  permits 
for  their  employees  to  travel  in  the  Far.  East.  In  one  or  two  cases 
where  men  of  a  certain  training  were  absolutely  essential  to  the  build- 
ing up  of  the  company's  trade  m  the  Orient,  the  persons  selected  were 
denied  egress  from  the  country  because  of  suspected  enemy  sym- 
pathies. In  such  cases  the  division  has  endeavored  to  influence  the 
officials  in  charge  to  make  the  investigation  of  each  case  as  thorough 
as  possible,  running  down  and  either  proving  or  disproving  the  allega- 
tions. In  several  cases  this  method  has  resulted  in  dispelling  many 
of  the  suspicions,  and  thereby  removing  a  serious  drawback  to  the 
successful  promotion  of  American  trade  in  the  Orient. 

Talks  before  trade  bodies  have  constituted  one  phase  of  the  activ- 
ities of  the  personnel  of  the  division,  and  these  have  afforded  very 
helpful  opjjortunities  of  coming  in  contact  with  organizations  work- 
ing along  similar  lines. 

FLANS  FOR  INDEX  AND  TRADE  M8T8. 

The  material  now  on  hand  and  coming  in  from  the  Far  East  is  too 
voluminous  to  be  handled  entirely  in  the  ways  now  being  utilized. 
The  division  intends  to  complete  its  index  of  American  firms  actively 
interested  in  oriental  trade,  Doth  importers  and  exporters,  and  to  dis- 
tribute "photostated"  material  widely  to  these  nrms.  It  is  found 
that  imsolicited  information  of  this  kind  is  very  gratefully  received. 

The  division's  multigraphed  trade  lists  of  foreign  firms  are  con- 
stantly becoming  obsolete  and,  when  furnished  to  American  mer- 
chants in  touch  with  oriental  trade,  sometimes  create  an  unfavorable 
impression.  Many  of  the  letters  from  Far  Eastern  consuls,  as  well 
as  status  reports,  etc.,  received  by  the  commercial  intelligence  sec- 
tion, contain  trade  lists  that  are  up  to  date  but  can  not  be  multi- 
graphed  ;  these  are  to  be  carded  as  "  Foreign  exporters "  and  "  For- 
eign importers"  and  made  the  basis  of  an  elastic  file  that  can  be 
checked  and  kept  up  to  date  easily.  The  lists  will  be  merely  type- 
written from  them  m  lots  of  5  or  6  copies,  so  that  obsolete  multi- 
graphed  lists  will  not  have  to  be  used,  and  the  typewritten  lists  will 
be  used  up  before  they  become  out  of  date,  while  the  new  ones  pre- 
pared will  be  constantly  improved. 
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RUSSIAN  DIVISION. 

The  organization  of  a  Eussian  division  in  the  Bureau  was  brought 
about  in  January  of  this  year,  following  the  return  to  the  United 
States  of  the  Bureau's  commercial  attache  to  the  American  Embassy 
in  Russia,  William  C.  Huntington,  after  an  experience  of  more  than 
two  years  in  European  Russia  and  Siberia.  Such  a  genuine  and 
widespread  interest  in  Eussia  was  encountered  in  busmess  circles 
that  the  Bureau  deemed  it  necessary  to  meet  this  demand  by  the  or- 
ganization of  a  modest  Eussian  division,  of  which  the  attach^  was 
placed  in  charge  as  chief.  The  staff  now  consists  of  the  chief  and 
three  assistants,  carefully  chosen  as  to  their  competence  in  order  to 
guarantee  accuracy  and  thoroughness. 

In  spite  of  all  disappointments,  the  interest  of  modern  American 
business  men  in  Eussia  continues  very  keen.  They  feel  instinctively 
that  a  country  nearly  three  times  the  size  of  continental  United 
States,  with  a  population  almost  twice  as  great  as  ours,  composed  es- 
sentially of  sound  white  stock,  must  eventually  present  great  business 
opportunities.  Eussia  is  a  unique  source  of  raw  materials — food,  flax, 
hides  and  skins,  fur,  timber,  petroleum,  manganese^  and  platinum — 
and  we  are  living  in  an  age  of  raw  materials,  which  exhausted  in- 
dustrial countries  are  everywhere  seeking.  But,  even  more  than  this, 
the  great  basis  for  a  vast  future  market  in  Eussia  is  afforded  by  the 
rapidly  developing  producing  and  consuming  capacity  of  its  tre- 
mendous population,  neld  back  by  a  combination  of  natural  and  polit- 
ical circumstances,  and  now,  as  a  result  of  the  great  war,  launched 
upon  the  current  of  the  modern  world  and  endeavoring  to  catch  up 
with  other  nations. 

The  Russian  division  has  abstained  conscientiously  from  any  illu- 
sions as  to  the  difficulty  of  the  present  trying  conditions.  It  is  firmly 
persuaded,  however,  that  strong  and  well-organized  American  con- 
cerns, which  look  upon  world  trade  from  a  statesmanlike  point  of 
view,  should  be  hard  at  work  studying  Eussia. 

The  present  transitory  period  can  be  made  of  real  advantage  if  it 
is  utilized  to  develop  the  Knowledge  and  organization  which  are  es- 
sential in  order  to  seize  the  opportunity  for  large-scale  business  the 
moment  the  way  is  opened. 

The  aim  of  the  divison  is  to  make  a  thorough  economic  study  of 
Eussia  and  to  build  up  a  rich  fund  of  sound,  tested  information  in 
its  collation  file  and  library ;  on  the  basis  of  personal  experience  in 
the  field  and  of  this  information,  to  furnish  reliable  and  accurate 
data  to  our  business  interests ;  to  become  a  recognized  center  for  sound 
and  sympathetic  interpretation  of  economic  Eussia,  and  thus  to  aid  in 
Eussian  reconstruction. 

The  work  is  carried  on  chiefljr  by  a  wide  correspondence  in  which 
multifarious  inquiries  from  business  concerns  are  answered.  Some- 
times these  inquiries  demand  so  much  research  and  the  matter  is  of 
such  general  interest  that  the  whole  is  worked  up  into  an  article  for 
publication  in  Commerce  Eeports.  The  division  has  prepared 
numerous  articles  and  translations  for  publication  in  Commerce  Ee- 
ports— on  Eussian  currency ;  mineral  resources ;  the  market  for  textiles 
and  clothing;  the  flour-milling  industry;  the  beet-sugar  industry: 
the  port  of  Archangel;   the  resources   and  trade  possibilities  oi 
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Poland,  etc.  The  chief  of  the  division  has  prepared  a  number  of 
magazine  articles,  and  has  come  into  personal  contact  with  many 
business  organizations  by  making  about  25  principal  speeches  in 
various  commercial  centers. 

A  great  deal  of  time  and  pains  has  been  devoted  to  callers  and 
personal  interviews.  Many  business  men,  both  American  and  Kus- 
sian,  have  visited  the  division. 

The  Kussian  cooperative  societies  and  their  projects  have  taken  much 
time,  and  in  dealing  with  them  the  division  has  been  of  special 
service  because  of  the  fact  that  for  a  long  time  after  his  return  the 
chief  was  the  only  official  in  Washington  who  had  had  previous  deal- 
ings with  these  organizations  in  Bussia  and  a  personal  acquaintance 
with  their  leaders.  The  Russian  cooperative  societies  rest  on  a  firm 
democratic  foundation,  are  very  widely  developed,  and  are  destined 
to  play  a  large  role  in  the  development  of  Russian  economic  life,  par- 
ticularly in  the  realm  of  distribution  to  the  peasant  millions. 

The  division  participated  in  an  advisory  capacity  in  the  confer- 
ences between  the  War  Trade  Board  and  the  cooperative  societies, 
which  resulted  in  the  granting  by  the  War  Department  to  the  coop- 
erative societies  of  a  merchandise  credit  of  about  $20,000,000  in  the 
form  of  certain  staple  supplies  from  the  surplus  stocts  of  the  War 
Department,  which  will  ^eatly  relieve  the  needs  of  the  population 
in  the  wide  areas  of  Russia. 

In  order  to  give  complete  answers  to  its  inquirers,  the  division  has 
made  efforts  to  obtain  publications  from  all  sources  and  has  worked 
in  close  cooperation  with  other  divisions  of  this  department,  as  well 
as  with  the  Department  of  State,  the  Department  ox  Labor,  the  Ship- 
ping Board,  and  the  War  Trade  Board.  It  regularly  exchanges 
material  with  these  other  Government  departments.  It  has  cooper- 
ated also  with  the  military  intelligence  division  of  the  War  Depart- 
ment. 

The  division  has  also  cooperated  closely  with  such  organizations 
as  the  American-Russian  Chamber  of  Commerce,  the  Russian- Ameri- 
can Committee  for  the  Far  East,  the  Russian  Embassy,  the  consulate 
general  of  the  Republic  of  Poland,  the  Russian  Economic  League,  the 
American  Committee  of  Russian  Cooperative  Unions,  the  Union  of 
the  Siberian  Creamery  Associations,  the  United  Credit  Unions  of 
Siberia,  the  American  Manufacturers  Export  Association,  and  vari- 
ous chambers  of  commerce  abroad,  in  Harbin,  Omsk,  and  Archangel. 
The  division  has  made  arrangements  with  the  State  Department  to 
obtain  periodically  data  from  representatives  in  the  United  States 
of  States  newly  organized  from  parts  of  the  former  Russian  Empire. 

The  greatest  need  of  American  business  in  Russia  is  a  staff  of 
trained  men  who  know  the  country  and  at  least  in  some  measure  speak 
the  language.  The  Russian  division  has  personally  conferred  with 
many  young  Americans  endeavoring  to  facilitate  their  studies,  and  is 
gathering  a  list  of  responsible  Americans,  with  some  Russian  train- 
ing, who  would  be  eventually  available  for  doing  business  with 
Russia.  A  list  of  books  and  pamphlets  on  Russia  has  been  printed, 
and  a  complete  tentative  study  outline  prepared,  covering  the  com- 
mercial area  of  the  former  Russian  Empire,  for  the  Federal  Board 
for  Vocational  Education. 
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The  Russian  division,  in  coordinating  authentic  information  about 
Russia,  is  bridging  the  period  when  normal  business  is  largely 
checked.  As  conditions  become  more  stable,  its  functions  will  be- 
come constantly  more  important. 

DISTRICT-OFFICE  SERVICE. 

District  oflSces  of  the  Bureau  have  been  maintained  during  the 
entire  fiscal  year  at  New  York,  Boston,  Chicago,  St.  Louis,  New  Or- 
leans, San  Francisco,  and  Seattle,  and  cooperative  offices  at  Cleve- 
land, Cincinnati,  Philadelphia,  Los  Angeles,  Portland,  Oreg.,  and 
Dayton. 

The  work  of  the  Bureau's  district  offices  during  the  past  fiscal  year 
should  properly  be  divided  into  two  parts — ^the  work  performed  dur- 
ing the  war  and  that  undertaken  after  the  armistice.  As  the  district 
offices  have  long  since  justified  their  existence  and  demonstrated  the 
wisdom  of  their  establishment,  they  are  obliged  no  longer  to  confine 
their  activities  to  the  "missionary  work"  of  acquainting  business 
men  in  their  respective  territories  with  the  character  of  Sie  service 
furnished  by  the  Bureau  of  Foreign  and  Domestic  Commerce.  The 
lessening  of  this  type  of  work  has  left  more  time  for  practical  work 
of  a  constructive  nature. 

The  work  for  the  fiscal  year  ended  June  30,  1919,  was,  therefbre, 
largely  constructive,  and  the  personnel  of  the  various  offices  was  kept 
busy  long  after  working  hours  every  working  day  of  the  year  help- 
ing to  solve  the  various  problems  of  firms  interested  in  foreign  trade. 
These  problems  covered  such  questions  as  markets,  foreign  tariffs, 
shipping  facilities,  the  financing  of  foreign  trade,  port  facilities,  ex- 
port tecnnique,  war  regulations,  customs  procedure,  and  the  thou- 
sands of  other  practical  questions  that  present  themselves  daily  to 
the  importer  and  exporter. 

WORK    IN    CONNECTION    WITH    WAR-TIME    RESTRICTIONS. 

The  past  year  has  witnessed  a  gradual  reorganization  of  a  system 
of  licenses  and  embargoes  that  had  held  in  restraint  for  several  years 
the  commerce  of  the  entire  world.  It  has  also  seen  the  rise  of  in- 
dividual commercial  aggressiveness  as  distinguished  from  govern- 
mental control  and  operation  in  the  various  branches  of  trade. 

While  the  actual  handling  of  export  and  import  licenses  was 
taken  out  of  the  hands  of  the  district-office  managers  long  before  the 
beginning  of  the  fiscal  year,  nevertheless  many  inquiries  were  re- 
ceived regarding  the  war  regulations  and  limitations  of  both  the 
United  States  and  foreign  nations.  The  district-office  managers 
were  very  active  in  the  explanation  of  these  Government  restrictions 
to  the  business  men  affected,  and  in  cooperating  with  other  govern- 
mental agencies  toward  the  proi)er  enforcement  of  their  decrees.  It 
is  estimated  that  approximately  25  per  cent  of  the  time  of  the  district- 
office  employees  was  taken  up  with  this  class  of  work  until  the  sign- 
ing of  the  armistice.  After  the  signing  of  the  armistice  changes  in 
regulations  occurred  with  great  frequency,  and  it  became  an  essential 
part  of  the  work  of  the  district  offices  to  keep  business  men  informed 
of  these  changes  and  their  probable  effect  upon  our  foreign  trade. 
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CHANGE  IN  ACTIVITIES  AFTER  SIGNING  OP  ARMISTICE. 

Immediately  after  the  signing  of  the  armistice,  a  great  change  took 
place  in  the  foreign-trade  activities  of  this  country.  This  change 
had  been  anticipated  with  no  small  degree  of  apprehension  by  our 
district-office  managers,  largely  because  of  the  fact  that  the  offices 
were  insufficiently  equipped  in  the  way  of  clerical  assistance  to  handle 
the  many  inquiries  that  poured  in  constantly,  following  the  cessation 
of  hostilities.  Urgent  demands  were  received  from  business  men  for 
unlimited  advice  and  assistance  relative  to  the  new  markets  opened 
to  them.  The  extremely  small  staffs  of  the  various  offices  responded 
admirably  with  the  facilities  at  their  disposal.  Yet,  unfortunately, 
th^  were  piti'f  ully  inadequate  to  cope  with  the  calls  made  upon  them. 

The  development  of  industrial  plants  in  this  country  during  the 
war,  and  the  cancellation  of  war  contracts  after  the  cessation  of 
hostilities,  left  American  business  men  in  a  very  unsettled  condition. 
The  advice  of  the  district-office  managers  was  constantly  sought  as 
to  the  best  methods  of  keeping  these  industrial  plants  going  and  the 
most  accessible  markets  for  flieir  output.  It  is  gratifying  to  note 
that  the  district-office  managers  responded  in  a  most  satisfactory 
manner,  and  the  expressions  of  appreciation  received  from  the  busi- 
ness men  who  took  occasion  to  make  use  of  this  service  testify  to  the 
value  of  the  information  and  advice  furnished. 

SPECIAL  ATTENTION  GIVEN  TO  FOREIGN  BUSINESS  MEN. 

Another  important  feature  of  the  work  of  these  offices  showed  a 
remarkable  development  immediately  after  the  siming  of  the  armis- 
tice and  has  continued  until  the  close  of  the  fiscal  year — ^namely,  tiie 
arrival  in  this  country  of  a  comparatively  large  number  of  foreign 
business  men  desiring  to  be  placed  in  touch  with  American  manufac- 
turers and  exporters.  The  war  work  performed  by  the  offices  in  the 
previous  fiscal  year  acted  as  an  excellent  advertisement,  though  the 
limited  staffs  unfortunately  were  unable  to  take  fuU  advantage  of 
this  situation.  It  is  probaoly  because  of  this  publicity,  however,  as 
well  as  the  increasing  number  of  firms  entering  the  import  and  ex- 
port business,  that  the  work  of  the  district  offices  has  increased  so 
materially.  Special  attention  has  been  given  to  these  foreign  busi- 
ness men,  and,  with  the  assistance  of  foreign-trade-opportunity  an- 
noimcements  published  in  Commerce  Reports,  the  district  offices  have 
gained  a  reputation  for  meeting  fully  all  the  numerous  and  varied 
requests  for  assistance  of  this  cnaracter. 

ADJUSTMENT   OF   COMPLAINTS. 

Another  important  feature  of  the  work  of  these  offices  is  the  ad- 
justment of  complaints  arising  from  transactions  between  merchants 
in  this  country  and  their  foreign  customers.  These  complaints  cover 
a  variety  of  commodities  and  result  from  multitudinous  causes.  It 
has  been  a  source  of  great  gratification,  however,  to  learn  that 
through  the  efforts  of  our  district-office  managers  and  their  assist- 
ants the  majority  of  these  complaints  have  been  adjusted  (without 
recourse  to  legal  procedure)  to  the  entire  satisfaction  of  all  parties 
involved.    This  work  has  increased  to  such  an  extent  that  in  the  New 
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York  district  office  alone  the  entire  time  of  one  commercial  agent 
is  taken  up  in  this  class  of  work,  and  it  is  with  difficulty  that  he 
is  able  to  keep  abreast  of  the  demands  made  upon  him. 

PLACIJiG  BUSINESS  FIRMS  IN   TOUCH  WITII   COMPETENT  MEN. 

In  addition  to  the  activities  already  outlined,  there  might  also 
be  mentioned  one  phase  of,  the  work  which  is  really  more  of  a  per- 
sonal service,  but  which,  nevertheless,  has  accomplished  some  ex- 
cellent results  in  the  way  of  placing  applicants  with  firms  engaged 
in  foreign  trade  and  in  supplying  appreciated  service  to  the  large 
trading  companies  and  export  houses  by  putting  them  in  touch  with 
valuable  men.  This  was  no  small  task  during  the  early  part  of  the 
fiscal  year,  when  there  was  a  shorta^  of  man  power,  ana  it  became 
a  still  greater  task  when,  after  the  signing  of  the  armistice,  a  large 
number  of  returned  soldiers  and  sailors  were  seeking  positions. 
Records  are  kept  in  the  district  offices  of  applicants  with  various 
qualifications  who  have  submitted  statements  outlining  their  educa- 
tion and  experience  and  have  furnished  other  evidences  of  ability 
to  perform  work  of  this  character.  The  district-office  mana^rs 
have  been  instrumental  in  serving  many  business  firms  by  placing 
them  in  contact  with  applicants  possessing  the  qualifications  desired 
by  such  commercial  houses.  Several  large  forei^-trade  companies 
have  been  assisted  in  securing  the  managers  of  their  foreign  branches 
through  this  personal  service  on  the  part  of  the  district  offices.  The 
district-office  managers  have  been  adviscKi  by  the  heads  of  these 
firms  that  the  employees  so  placed  have  been  entirely  satisfactory 
thus  far.  It  is  obvious  that,  with  the  intimate  knowledge  which  the 
district-office  managers  have  of  business  houses  in  their  districts  and 
the  qualifications  of  the  various  applicants  for  positions,  they  are 
peculiarly  competent  to  render  effective  service  of  this  kind. 

DISTRIBUTION  OF  INFORMATION. 

The  constructive  work  of  the  district  offices  of  the  Bureau  divides 
itself  logically  into  the  following  branches:  Educational;  confer- 
ences in  the  district  offices;  official  investigations;  committee  meet- 
ings; publicity;  and  distribution  of  Bureau  publications  and  litera- 
ture. 

One  of  the  first  concerns  of  the  district  offices  is  to  see  that  infor- 
mation of  the  Bureau  (in  the  form  of  special  publications,  regular 
publications  such  as  Commerce  Eeports,  reserved  information  from 
foreign- trade-opportunity  announcements,  and  trade  lists)  is  dis- 
tributed to  the  fullest  extent  and  to  the  greatest  possible  advantage. 
That  this  work  is  performed  in  a  satisfactory  manner  is  evident 
from  the  fact  that  the  sales  of  Bureau  publications  in  one  office  alone 
are  running  well  over  $500  per  month.  The  requests  for  reserved 
information  from  foreign-trade  announcements  in  the  same  officx3 
have  increased  to  an  average  of  approximately  7,500  per  week  at 
the  present  time,  as  compared  with  an  average  of  about  2,000  main- 
tained a  year  ago. 

While  this  class  of  work  may  seem  routine,  it  has  become  so  thor- 
oughly systematized  by  the  Bureau's  instructions  that  it  has  been 
accomplished  with  as  little  detail  as  possible.     Nevertheless,  there 
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are  many  features  of  this  service  that  score  heavily,  in  commercial 
results,  if  it  be  handled  by  an  experienced  office  manager  thoroughly 
familiar  with  the  trade  in  his  territory,  as  is  evidenced  by  th^  num- 
ber of  commendatory  communications  received  from  clients,  and  trans- 
mitted through  these  offices  to  the  Bureau  from  time  to  time,  regard- 
ing commercial  orders  received  and  contracts  consummated.  The  cor- 
respondence conducted  by  the  various  district  offices  naturally  falls 
v^ritnin  this  branch  of  constructive  work,  and  the  number  of  letters 
received  and  handled  by  the  various  offices  during  the  past  fiscal  year 
has  increased  approximately  200  per  cent. 

EDUCATIONAL  WORK. 

The  educational  work  of  the  district  offices  consists  largely  in  ad- 
dresses before  schools,  educational  institutions,  commercial  organiza- 
tions, and  similar  bodies.  As  a  matter  of  course,  the  addresses  must 
be  prepared  with  a  view  to  their  adaptability  to  the  type  of  listenei's 
and  to  the  occasion  upon  which  they  are  delivered.  The  various 
district-office  managers  have  specialized  in  this  class  of  work  during 
the  past  year,  and  some  of  them  have  delivered  as  many  as  a  hundred 
addresses  of  this  character. 

The  district-office  mana^jers,  almost  without  exceptioUi  conducted 
classes  in  foreign  trade,  with  an  attendance  averaging  several  hun- 
dred in  each  class.  Members  of  these  classes  in  most  instances  were 
not  merely  beginners,  but  were  persons  actually  engaged  in  foreign 
trade,  many  oi  them  being  managers  of  foreign  departments  of  large 
concerns  and  in  some  instances  the  heads  of  the  concerns  themselves. 
These  classes  extended  over  a  period  of  several  months  and  were  con- 
ducted under  the  auspices  of  universities  or  commercial  organiza- 
tions. Besides  the  general  instructions  given  oix  shipping,  financing, 
importing  and  exporting,  trade  technique,  political  economy,  and 
commercial  geography,  time  was  found  to  outline  the  sources  of  in- 
formation and  explain  in  detail  the  work  of  the  Bureau.  As  a  result 
of  this  particular  class  of  work,  not  only  were  many  publications  of 
the  Bureau  sold  to  these  students  in  foreign  trade,  but  they  were  also 
used  as  textbooks,  and  a  thorough  explanation  of  the  contents  was 
made.  A  bibliography  of  other  publications  of  the  Bureau  was 
given,  and  in  this  way  the  work  of  the  Bureau  was  made  known  to 
a  large  number  of  business  men  who  otherwise  would  not  be  familiar 
with  this  detailed  information  in  the  possession  of  the  Bureau  and 
its  district  offices. 

"  Eound  tables  "  were  conducted  by  commercial  organizations  in 
many  of  the  cities,  and  the  district-omce  managers  cooperated  fully 
with  these  organizations,  taking  a  prominent  part  in  the  discussions. 
At  these  meetings  the  various  features  of  foreign  trade  were  dis- 
cussed by  experts  in  their  respective  fields,  and  the  large  attendance 
at  such  discussions  and  the  practical  information  imparted  were  suf- 
ficient evidence  of  the  effectiveness  of  the  plan. 

IMPORTANCE  OF  CONFERENCES  AND  COMMITTEE  MEETINGS. 

By  far  the  best  results  in  constructive  work  were  obtained  through 
the  conferences  in  the  Bureau's  district  offices  and  the  committee 
meetings  of  various  organizations  of  which  the  district-office  man- 
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agers  were  ex  officio  members.  These  conferences,  as  a  rule,  were 
not  confined  to  merely  answering  queries  that  could  just  as  well  be 
answered  by  telephone  or  by  a  tew  dictated  sentences,  but  in  most 
instances  penetrated  into  a  discussion  of  the  details  of  various  phases 
of  foreign  trade.  Some  of  the  topics  may  be  mentioned,  as  samples 
of  the  subjects  that  were  discussed  by  heads  of  important  concerns 
who  visited  the  various  district  offices;  they  included  such  questions 
as  port  facilities,  the  advantages  of  free  ports,  the  importance  of 
standardization  of  weights  and  measures,  through  bills  of  lading 
and  their  effect  on  foreign  trade,  cable  facilities,  and  the  plans  of 
various  Federal  departments  toward  financing  forei^  trade.  The 
conferences  in  one  district  office,  for  instance,  have  increased  to  a 

Eoint  where  it  is  idle  to  compare  them  with  anything  that  has  gone 
efore,  there  being  an  average  of  well  over  500  per  week.  These 
conference^  are  of  the  highest  importance,  and  there  has  been  a  most 
marked  change  to  conferences  wherein  advice  is  requested  rather 
than  merely  information.  This  advice  is  desired  upon  practically 
every  feature  of  foreign  trade,  from  financing  to  the  question  of 
prices  and  the  routing  of  commercial  travelers. 

Not  infrequently  visitors  to  the  district  offices  seek  specific  in- 
formation that  is  not  altogether  along  foreign-trade  lines.  Others 
are  much  interested  in  the  manufacturmg  activities  and  resources  of 
certain  specified  sections  of  the  United  States  or  its  possessions  and 
desire  all  the  details  in  regard  to  them.  For  instance,  one  concern 
contemplating  sending  a  representative  to  the  Philippine  Islands 
was  not  satisfied  with  a  brief  summary  of  the  possibilities,  but  re- 
quired several  hours  (at  different  times)  of  research  as  well  as  con- 
siderable correspondence  with  respect  to  the  facilities  for  pineapple 
raising,  the  advisability  of  manufacturing  furniture  and  shipping 
it  to  the  United  States,  and  the  possible  opening  for  the  manufacture 
with  native  labor  of  men's  ready-to-wear  apparel  for  the  oriental 
trade. 

The  committee  meetings  bring  out  the  importance  of  close  contact 
with  the  various  commercial  organizations  in  the  respective  districts 
assigned  to  district-office  managers,  and  the  coordination  of  them  in 
the  work  of  developing  commerce. 

During  the  past  year  many  foreign-trade  clubs  were  organized  by 
the  distnct-omce  managers,  and  the  managers  not  only  participated 
in  the  various  discussions,  but  practically  airected  the  work  of  these 
organizations  during  the  early  days  of  their  life. 

ARTICLES  AND  INTERVIEWS  IN  DAUiY  AND  TRADE  PRESS. 

The  publicity  work  of  the  offices  was  necessarily  limited  by  the 
personnel  that  the  Bureau  was  able  to  assign  to  each  office.  In  addi- 
tion to  the  regular  weekly  service,  which  several  of  the  offices  in- 
augurated some  time  ago,  of  furnishing  to  a  leading  daily  paper 
questions  and  answers  on  foreign-trade  subjects,  which  has  attracted 
wide  and  favorable  comment  throughout  the  districts,  the  managers 
are  frequently  called  upon  to  contribute  special  articles  for  leading 
daily  and  trade  publications.  Hardly  a  day  passes  that  interviews 
with  district-office  managers  on  special  occasions  and  dealing  with 
specific  subjects  are  not  printed  in  the  daily  and  trade  press. 
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RESULTS  ATTAINED  BY  COOPERATIVE  OFFICES. 

It  might  not  be  amiss  to  give  brief  mention  to  the  cooperative 
offices  that  have  been  established  in  commercial  organizations  in 
eight  cities  because  the  funds  of  the  Bureau  were  not  sufficient  to 
permit  the  establishment  of  additional  district  offices.  These  co- 
operative offices  are  furnished  the  same  information  as  the  district 
offices  and  perform  identically  the  same  service  for  the  business  men 
in  the  cities  in  which  they  are  located,  the  only  essential  difference 
between  them  and  the  district  offices  of  the  Bureau  being  that  the 
expenses  of  the  cooperative  offices  are  defrayed  by  the  commercial 
organization  in  which  the  office  is  located,  while  the  expenses  of  the 
district  offices  are  met  by  funds  appropriated  by  Congress.  These 
cooperative  offices  have  functioned  very  well  since  their  creation, 
and  have  enabled  the  Bureau  to  obtain  a  wider  distribution  of  its 
information  and  an  extension  of  its  service  to  the  business  men  who 
can  not  be  as  quickly  reached  by  the  Bureau  or  its  district  offices. 
Correspondence  has  been  conducted  with  a  number  of  commercial 
organizations  in  cities  where  the  Bureau  has  no  direct  representa- 
tion at  the  present  time,  and  it  is  probable  that  several  additional 
cooperative  branch  offices  will  be  established  during  the  coming 
fiscal  year. 

NOIABLE  WORK  ACCOMPLISHED  WITH  IN  ADEQUATE  RESOURCES. 

During  the  past  fiscal  year  there  were  no  changes  in  the  number 
or  location  of  the  district  offices,  but  the  changes  in  personnel  were 
very  frequent  and  in  many  cases  sudden.  This  is  due  to  the  unfortu- 
nate condition  in  which  tncse  offices  are  placed  through  lack  of  suf- 
ficient funds  to  equip  them  properly  in  the  matter  of  employees,/ as 
well  as  physical  requirements  for  properly  conducting  their  work. 
In  several  of  the  larger  and  more  important  offices  it  w-as  necessary 
to  change  the  district-office  manager  several  times  during  the  course 
of  the  fiscal  year,  and  this  condition  will  necessarily  exist  until  the 
Bureau  receiver  sufficient  funds  to  enable  it  to  pay  the  men  in  charge 
of  such  important  work  salaries  commensurate  with  the  services  per- 
formed. These  men  at  the  present  time  receive  salaries  much  lower 
than  those  paid  to  men  performing  similar  work  for  commercial 
organizations  and  private  concerns,  notwithstanding  the  fact  that 
they  are  recognized  leaders  in  their  communities  on  foreign-trade 
subjects  of  every  character. 

In  conclusion,  it  may  be  stated  that  these  district  offices  have  ful- 
filled their  functions  in  a  most  satisfactory  manner  during  the  past 
fiscal  year.  The  district-office  managers  have  discharged  with  faith- 
fulness and  intelligence  the  duties  imposed  upon  them,  and  it  is  hoped 
that  sufficient  funds  may  be  provided  to  enable  these  offices  to  comply 
with  the  ever-increasing  requests  made  by  the  business  men  whose 
requirements  they  are  meeting  and  whose  demands  are  daily  becoming 
more  exacting. 

DIVISION  OF  FOREIGN  TARIFFS. 
GREAT  INCREASE  IN  CORRESPONDENCE. 

The  work  of  the  division  of  foreign  tariffs  during  the  past  year 
has  been  characterized  by  the  expansion  of  the  correspondence  at 
the  expense  of  publication.    While  under  normal  conditions  the  pub- 
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lication  work  takes  up  nearly  half  the  tune  of  the  division,  during 
the  last  year  that  work  had  to  be  subordinated,  to  a  very  large  extent, 
to  the  rapidly  growing  correspondence,  dealing  primarily  with  the 
multitudinous  war  restrictions  on  commerce  m  foreign  countries. 
The  increase  in  the  division's  mail  was  particularly  noticeable  after 
the  armistice,  when  it  rapidlv  reached  a  monthly  average  of  nearly 
1,000  letters,  as  coinpared  with  an  average  of  less  than  250  during  the 
preceding  year.  Inquiries  regarding  foreign  rates  of  duty,  which  pre- 
dominate under  normal  conditions,  were  comparatively  few,  prob- 
ably because  of  the  fact  that  the  great  demand  for  American  goods 
on  the  part  of  foreign  consumers  made  the  American  exporter  rather 
indifferent  as  to  the  import  duties  to  be  paid  by  the  importer.  The 
import  restrictions,  on  the  other  hand,  constituted  a  very  serious 
obstacle  to  eicport  trade  and  it  required  a  considerable  amount  of 
ingenuity  aiid  diplomacy  to  get  the  average  exporter  to  see  the 
broader  problems  of  exchange,  international  commercial  policies, 
and  national  interests  involved  in  the  import  prohibition  on  the  par- 
ticular article  in  which  he  was  interested.  There  has  also  been  a 
considerable  increase  in  the  correspondence  dealing  with  foreign 
trade-mark  legislation  and  parcel-post  facilities — the  latter  a  com- 
paratively new  subject  for  the  division. 

FOREIGN   TRADE-MARK  LAWS. 

The  work  of  the  division  in  connection  with  foreign  trade-mark 
legislation,  and  particularly  with  examination  of  official  publications 
with  a  view  to  detecting  attempts  to  pirate  American  trade-marks, 
has  been  considerably  extended  and  nas  resulted  in  a  number  of 
very  desirable  new  connections  among  American  firms.  In  some 
cases,  where  promptness  was  highly  essential,  telegrams  were  sent 
to  the  district  offices  for  transmission  to  the  firms  located  in  their 
cities. 

In  one  particular  case,  involving  a  very  valuable  general  trade- 
mark used  by  a  prominent  drug  firm,  the  information  was  sent  by 
wire  to  one  of  the  Bureau's  district  offices  and  transmitted  by 'tele- 
phone to  the  firm  a  few  hours  after  the  information  had  reached  the 
Washington  office.  The  firm  acknowledged  the  service  rendered  by 
the  Bureau  in  the  following  statement:  "We  certainly  appreciate 
the  wonderful  system  you  must  have  to  keep  track  of  these  things 
and  to  notify  the  proper  party  interested."  While  there  has  been  no 
definite  legislation  in  Latin  American  countries  intended  to  dis- 
courage the  appropriation  of  foreign  trade-marks,  some  of  the  court 
decisions  would  indicate  a  tendency  to  recognize  the  unfairness  of 
such  practices.  The  informal  opening  of  the  Habana  bureau  for  the 
registration  of  tradd-marks  in  the  northern  group  of  countries  ad- 
hering to  the  Pan  American  Trade-Mark  Convention  has  aroused 
considerable  interest  among  American  firms,  and  while  the  Bureau 
has  not  yet  been  officially  recognized  by  adequate  legislation  in  the 
United  States,  it  is  understood  that  many  applications  have  been 
transmitted  through  the  United  States  Patent  Office.  In  addition 
to  following  the  trade-mark  legislation  of  foreign  countries  and  send- 
ing out  warnings  in  cases  of  attempted  piracy,  the  division  has  also 
succeeded  in  assisting  American  firms  to  recover  trade-marks  that 
had  been  appropriated  by  their  accents  some  time  ago.    The  trade- 
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mark  legislation  of  the  new  States  is  a  subject  to  which  the  division 
plans  to  devote  considerable  attention,  especially  since  there  has  been 
discovered  in  the  case  of  some  of  them  a  tendency  toward  premature 
autonomy  that  may  result  in  the  loss  of  some  valuable  trade-mark 
rights  by  such  firms  as  may  not  keep  in  touch  with  new  trade-mark 
legislation. 

PUBLICATION  WORK. 

The  rapidly  growing  correspondence  and  the  necessity  of  devoting 
more  time  to  the  complicated  war  restrictions  on  commerce  in  belliger- 
ent as  well  as  neutral  countries  have  practically  restricted  the  publi- 
cation work  of  the  division  to  the  current  notes  and  cables  prepared 
for  Commerce  Keports  and  later  reprinted  as  Foreign  Tariff  Notes. 
In  addition,  the  division  prepared  a  supplement  to  Tariff  Series  No. 
89,  dealing  with  changes  m  British  trade  restrictions,  and  edited  the 
translation  of  the  customs  tariff  of  Nicaragua  (Tariff  Series  No.  40), 
prepared  by  the  collector  general  of  customs  of  Nicaragua.  Because 
of  the  comparatively  few  changes  in  tariff  legislation  during  the  war, 
the  falling  off  in  the  publication  work  of  the  division  did  not  inter- 
fere to  any  serious  extent  w^th  the  services  rendered  to  American 
business  men.  It  is  hoped  that  the  early  abolition  of  the  war  restric- 
tions will  make  it  possible  to  devote  more  attention  to  the  new  tariff 
measures  now  being  prepared  in  a  number  of  European  countries. 

MISCELLANEOUS  WORK. 

The  material  collected  in  the  course  of  the  preparation  of  the  report 
on  reconstruction  ("  Economic  Reconstruction,"  Miscellaneous  Series 
No.  73)  has  been  classified  and  expanded,  and  the  division  has  fol- 
lowed certain  phases  of  economic  reconstruction  in  the  principal  bel- 
ligerent countries.  As  a  result  of  the  establishment  of  the  liaison  sys- 
tem by  the  Department  of  State,  the  division  has  kept  in  closer  touch 
with  the  work  of  that  Department  and  has  gained  greater  access  to 
the  tariff  material  received  there.  The  question  of  the  expansion  of 
American  parcel-post  facilities  with  foreign  countries  has  figured 
rather  prominently  in  the  correspondence,  and  the  division  has  kept 
in  close  touch  with  the  activities  along  those  lines  carried  on  by  the 
Post  Office  Department.  It  is  gratifying  to  note  that  the  economic 
importance  of  parcel  post  is  receiving  more  recognition  and  that 
parcel -post  service  to  a  considerable  number  of  countries  has  been  in- 
augurated during  the  past  year. 

RESEARCH  DIVISION. 

The  work  of  the  research  division  has  consisted,  as  heretofore,  in 
preparing  special  economic  and  statistical  material  in  order  to  give 
an  adequate  background  to  inquiries  that  could  not  be  answered  suf- 
ficiently by  the  data  appearing  in  Commerce  Reports  and  other  pub- 
lications of  the  Bureau;  in  compiling  the  Statistical  Abstract  of 
the  United  States,  the  annual  pamphlet  on  wholesale  prices,  and  other 
publications  dealing  with  the  statistics  of  foreign  countries;  and  in 
reading  foreign  journals  with  special  reference  to  the  economic  and 
trade  conditions  and  the  resumption  of  normal  industry  in  European 
countries. 
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PUBUCATIONB  ISSUED. 

Six  publications  have  been  prepared  in  this  division  during  the 
year — ^the  Statistical  Abstract  oi  the  United  States,  the  annual 
pamphlet  on  wholesaleprices.  Statistics  of  German  Trade,  Statistics 
of  Austro-Hungarian  Trade,  International  Trade  in  Footwear  Other 
than  Rubber,  and  International  Trade  in  Cement.  In  addition,  there 
were  prepared  in  this  division  the  statistical  tables  for  the  Bureau's 
pamphlet  on  Economic  Reconstruction  in  European  Countries. 

STATISTICAL  ABSTKACT. 

The  Statistical  Abstract  of  the  United  States  has  been  along 
much  the  same  line  as  in  previous  years,  with  the  exception  that 
there  have  been  added  tables  showing  the  war  activities  of  the  Gov- 
ermnent,  these  tables  having  been  cojnpiled  from  the  published  re- 
ports of  the  War  Department,  the  Navy  Department,  the  American 
Red  Cross,  and  other  war  organizations,  or  taken  from  special  state- 
ments submitted  for  the  purpose  by  these  bodies.  The  Statistical 
Abstract,  which  was  issued  for  the  forty-first  time  during  the  year 
just  past,  contains  in  compact  form  a  summary  of  all  impoilant  sta- 
tistical information  published  by  the  various  departments  of  the 
Government.  For  the  investigator  who  is  interested  only  in  general 
figures,  the  Abstract  furnishes  sufficient  data  without  requiring  him 
to  consult  the  many  voluminous  books  on  which  it  is  based.  For  the 
student  who  is  not  acquainted  with  the  sources  of  information  and 
who  desires  more  detailed  figures,  the  Abstract  is  the  best  guide  to 
the  volumes  that  contain  the  statistics  in  detail. 

WHOLESALE  PRICES. 

The  pamphlet  on  wholesale  prices  has  followed  the  same  line  as  in 
previous  j^ears,  and  ^ves  the  prices  of  a  number  of  selected  com- 
modities m  the  principal  markets  of  the  United  States.  This  pam- 
phlet has  been  issued  for  several  years,  and  the  various  issues,  to- 
gether with  the  similar  tables  previously  published  in  the  Monthly 
Summary  of  tibie  Foreign  Commerce  of  the  United  States,  give  a  com- 
prehensive view  of  the  price  movement  in  the  raw  materials  for,  and 
the  products  of,  the  basic  industries  of  the  country. 

OEBMAN  AND  AUSTRIAN  TRADE  STATISTICS. 

The  trade  and  economic  status  of  the  central  powers  have  received 
considerable  attention,  both  in  their  historical  aspect  and  in  their 
recent  developments  as  indicated  by  the  journals  that  have  been 
received  from  Germany,  Austria-Hungary,  and  other  European 
countries.  The  import  and  export  trade  of  Germany  aiid  Austria- 
Hungary  is  presented  statistically  in  Miscellaneous  Series  Nos.  75 
and  77,  respectively.  Miscellaneous  Series  No.  75,  Statistics  of  Ger- 
man Trade,  is  a  reprint  of  the  statistical  material  contained  in  two 
earlier  publications  of  the  Bureau — ^Miscellaneous  Series  No.  57, 
German  Foreign  Trade  Organization,  and  Miscellaneous  Series  No. 
65,  German  Trade  and  the  War.  In  it  are  shown  the  imports  and 
exports  of  Germany  by  countries  and  principal  commodities  for  the 
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five  years  preceding  the  war.  Values  only  are  given,  and  the  items 
shown  in  the  German  statistical  reports  are  ^ouped  in  related  classes 
of  commodities  unless  a  particular  commodity  lorms  an  appreciable 
part  of  the  trade,  in  which  case  it  is  shown  separately.  Some  general 
statistics  showing  the  internal  development  of  Germany  are  also  in- 
cluded. 

Miscellaneous  Series  No.  77,  Statistics  of  Austro-Hungarian  Trade, 
is  along  the  same  lines  as  the  pamphlet  on  German  trade,  but  there 
have  been  included  some  pages  of  text  discussing  the  principal  items 
that  enter  into  the  trade.  There  have  also  been  incluaed  such  statis- 
tics as  are  available  regarding  the  trade  and  industries  of  Bohemia 
and  of  the  portions  of  the  former  Austrian  Enipire  that  are  included 
in  the  new  state  of  Jugoslavia. 

These  two  reports  have  proved  of  great  value  to  all  students  of  the 
economic  development  of  the  central  powers  as  well  as  to  business 
men  who  are  interested  in  the  markets  formerly  supplied  by  Germany 
and  Austria-Hungary.  While  the  statistics  are  in  many  cases  some- 
what condensed,  the  original  reports  are  on  file  in  the  Bureau,  and  the 
detailed  statistics  are  available  to  those  who  desire  to  consult  them. 
These  two  publications  indicate  the  general  line  along  which  the  Ger- 
mans and  Austrians  developed  their  trade  and  serve  as  a  valuable 
guide  to  the  merchant  who  desires  to  know  what  class  of  goods  these 
competitors  sold  in  foreign  countries  before  the  war. 

It  IS  unfortunate  that  it  is  not  possible  to  give  statistics  of  the  trade 
of  the  Provinces  that  have  been  taken  from  the  central  powers  and 
formed  into  new  States.  *The  Bureau  has  received  many  requests 
for  information  of  this  character,  but  these  statistics  do  not  exist,  as 
the  trade  of  these  sections  of  Germany  and  Austria  can  not  be  differ- 
entiated from  the  trade  of  the  countries  as  a  whole. 

BAW-MATEBIAL  SITUATION  BEFORE  THE  WAB. 

The  statistical  tables  in  Miscellaneous  Series  No.  73,  Economic  Re- 
construction, show  the  situation  in  1913  as  regards  foodstuffs  and  the 
Srincipal  industrial  raw  materials  in  the  United  States,  the  United 
Lingdom,  France,  Eussia,  Italy,  Germany,  and  Austria-Hungary. 
These  tables  show  the  production,  the  imports  and  the  principal  coun- 
tries from  which  they  were  obtained,  the  exports  and  the  principal 
countries  to  which  they  were  consigned,  and  the  apparent  consump- 
tion, as  computed  from  the  stati^ics  of  production,  imports,  and 
exports.  They  have  been  of  great  value  to  all  persons  interested  in 
the  economic  development  of  the  United  States  and  the  principal 
belligerent  nations  in  Europe,  as  they  bring  together  more  compactly 
than  has  ever  been  done  before  the  data  that  show  the  dependence  or 
independence  of  the  countries  discussed  as  regards  their  principal 
food  supplies  and  industrial  raw  materials. 

INTERNATIONAL  TRADE  IN  FOOTWEAR. 

Two  important  American  industries^  the  shoe  and  the  cement,  are 
represent^  in  two  publications  containing  foreign  statistics  issued 
during  the  year.  Miscellaneous  Series  No.  76,  International  Trade  in 
Footwear  other  than  Rubber,  contains  statistics  of  imports  for 
nil  countries  whose  foreign  purchases  exceeded  $300,000  in  either 
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of  the  years  considered  and  statistics  of  exports  for  the  same  years  fof 
countnes  whose  foreign  sales  exceeded  $3,000,000  in  value. 

INTERNATIONAL  TBAOB  IN  CEMENT. 

The  report  on  cement  gives  import  and  export  statistics  for  foreign 
countries  for  1908,  1918,  and  the  latest  years  for  which  detailed  sta- 
tistics have  been  received.  Import  statistics  are  given  for  all  coim- 
tries  whose  purchases  exceeded  $200,000,  and  export  statistics  were 
<?ompiled  for  all  coimtries  whose  sales  exceeded  $1,000,000  in  any  of 
the  years  mentioned. 

STATISTICAL    STUDIES    IN    PREPARATION. 

Other  studies  of  this  character  (in  various  stages  of  preparation) 
include  Cotton  Goods,  which  is  almost  ready  for  the  pnnter;  Motor 
Vehicles  and  Bicycles,  which  will  go  to  the  printer  early  in  the  fiscal 
year;  Horse-Drawn  Vehicles;  Agricultural  Implements  and  Ma- 
chinery; Paper  and  Manufactures  of  Paper;  Electrical  Goods  and 
Machinery;  and  Manufactures  of  Leather  other  than  Boots  and 
Shoes.  All  of  these  studies  give  statistics  for  1908,  1918,  and  the 
latest  available  year,  with  the  exception  of  the  report  on  the  cotton- 
goods  trade  of  the  world,  which  gives  figures  for  the  five  yeai^s  190& 
to  1913. 

GENERAL   STATISTICAL  DATA. 

As  in  previous  years,  the  research  division  has  supplied  statistical 
data  of  all  kinds  relating  to  foreign  countries.  Because  of  the  small 
force  in  the  division,  it  has  not  always  been  possible  to  supply  all 
the  data  requested,  as  the  time  required  for  the  compilation  ox  infor- 
mation could  not  be  spared  from  the  regular  statistical  studies  in 
hand.  With  the  increase  in  the  photostat  facilities  available  in  the 
Bureau  it  is  hoped  to  be  able  to  comply  with  practically  all  recjuests 
of  this  character.  Photostat  copies  of  the  pages  in  the  statistical 
reports  will  be  made  at  cost  in  order  to  make  available  to  exporters 
a  mass  of  material  in  foreign  reports  that  heretofore  could  not  be 
furnished  because  of  the  lack  of  a  sufficient  clerical  force  to  tran- 
scribe the  figures. 

FOREIGN    INVESTMENTS. 

In  order  to  assist  in  placing  American  trade  with  foreign  coun- 
tries on  the  firmest  possible  basis,  one  of  the  experts  of  the  division, 
during  the  last  half  of  tlie  fiscal  year,  paid  special  attention  to  the 
possibilities  for  investing  American  capital  in  foreign  countries.  A 
great  part  of  the  success  of  some  of  our  European  competitors  has 
been  due  to  the  large  investments  that  have  been  made  in  public 
utilities  and  industnal  enterprises.  Prior  to  1913  the  American  in- 
vesting public  thought  little  of  investing  capital  in  foreign  coun- 
tries. Our  own  industries  and  utilities  not  only  absorbed  all  our 
floating  capital,  but  we  looked  to  European  countries  for  additional 
supplies  to  finance  our  large  industrial  undertakings.  That  condi- 
tion no  longer  exists.  We  have  absorbed  practically  all  the  loans 
that  were  placed  in  Europe  before  the  war,  and  should  have  sufficient 
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capital  available  to  make  considerable  advances  to  other  countries. 
In  the  Far  East  and  South  America  are  great  resources  that  have 
hardly  been  touched,  and  in  these  countries  are  great  numbers  of 
inhabitants  whose  purchasing  power  as  re^rds  the  goods  we  offer 
is  practically  nil.  By  development  of  the  industries  of  these  coun- 
tries the  consuming  capacity  of  the  population  may  be  enormously 
increased  and  new  markets  created  in  wnich  we  should  have  no  diffi- 
culty in  obtaining  a  fair  share  of  the  trade. 

It  is  the  purpose  of  the  Bureau  to  keep  in  close  touch  with  all  op- 
portunities for  the  investment  of  capital  and  to  bring  them  to  the 
attention  of  American  investment  houses.  The  mass  of  material  that 
is  available  in  the  Bureau  on  the  economic  development  of  foreign 
countries  will  enable  us  in  most  cases  to  furnish  the  necessary  facts 
to  serve  as  a  background  for  the  broader  aspects  of  an  investment 
opportunity  in  the  line  either  of  public  utilities  or  of  specialized 
industries. 

DIVISION   OF  STATISTICS. 

WAR  AcmvrriES. 

During  the  first  half  of  the  fiscal  year  the  efforts  of  the  division  of 
statistics,  aside  from  the  regular  work  of  preparing  the  statistical 
publications,  were  directed  mainly  toward  furnishing  the  special 
war  bureaus  with  the  detailed  foreign-trade  statistics  required  by 
them.  The  different  divisions  of  the  U.  S.  Shipping  Board  made 
probably  more  extensive  use  of  the  statistics  than  any  of  the  other 
war  offices.  As  a  basis  for  the  control  and  allocation  of  ships  for 
imports  of  essential  war  materials  for  which  the  United  States  de- 
pended upon  foreign  sources,  the  division  of  planning  and  statistics 
was  supplied  regularly  with  reports  of  imports  during  10-day  periods 
covering  from  the  1st  to  the  10th,  the  11th  to  the  20th,  and  the  21st 
to  the  last  day  of  each  month.  These  reports,  beginning  with  July. 
1918,  show  imports  of  each  class  according  to  the  long  or  quarterly 
classification  by  countries  from  which  shipped  and  customs  districts 
where  entered  and  give  a  complete  picture  of  the  import  trade. 

The  port  and  harbor  facilities  commission  of  the  Shipping  Board 
made  extensive  use  of  the  monthly  reports  showing  imports  and  ex- 
ports of  each  customs  district  by  articles  and  countries.  The  com- 
mission undertook  to  lay  out  a  plan  for  routing  the  import  and  export 
trade  along  the  most  economical  railway  and  steamship  paths,  and 
it  continualljr  required  statistics.  Many  inquiries  were  received  from 
this  commission,  as  well  as  from  chambers  of  commerce  and  boards 
of  trade,  for  statistics  relating  to  coastwise  vessel  movements  and 
domestic  and  coastwise  trade.  Since  1912,  when  our  former  service 
of  "Internal  Commerce"  was  discontinued,  the  only  information 
available  along  these  lines  has  been  contained  in  the  annual  report 
of  the  Chief  of  Engineers,  U.  S.  Army,  published  by  the  War  De- 
partment. This  consists  of'  three  large  volumes  containing  the  indi- 
vidual reports  submitted  by  the  district  engineers  stationed  at  the 
various  sea  and  river  ports,  and  contains  such  more  or  less  incomplete 
statistics  as  they  have  been  able  to  gather  for  their  respective  locali- 
ties. To  construct  statistical  tables  from  these  scattered  reports  is 
a  well-nigh  hopeless  task,  and  our  labors  in  this  direction  have  em- 
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phasized  the  importance  of  continuing  efforts  to  obtain  an  appropria- 
tion from  Congress  for  the  systematic  collection  of  internal-commerce 
statistics. 

The  division  of  operations  of  the  Shipping  Board  made  extensive 
use  of  our  reports  of  "  Vessels  Entered  and  Cleared  in  the  Foreign 
Trade,"  and  the  division  of  trade  received  our  aid  in  constructing 
tables  showing  commerce  in  leading  staple  articles,  by  ports  and  coun- 
tries, previous  to  and  since  the  war. 

The  Food  Administration  and  the  Bureau  of  Markets  of  the  De- 
partment of  Agriculture  have  been  furnished  with  10-day  reports  of 
imports  and  exports  of  foodstuffs  and  agricultural  raw  products. 
The  various  divisions  of  the  War  Industries  Board  and  the  Council 
of  National  Defense  made  constant  inquiries  for  foreign-trade  sta- 
tistics in  connection  with  their  work  of  priority  rulings,  price  fixing, 
and  other  war  restrictions,  and  were  listed  for  numerous  special 
monthly  and  10-day  statements.  The  Geological  Survey,  the  Bureau 
of  Mines,  and  the  interdepartmental  War  Minerals  Committee  kept 
in  close  touch  with  imports  and  exports  of  nonferrous  metals,  coal, 
mineral  oil,  nitrogenous  materials,  and  other  essential  minerals,  and 
were  kept  regularly  supplied  with  the  latest  statistics. 

The  War^rade  Board  made  continual  use  of  the  import  and 
exjport  statistics:  its  bureau  of  research  was  regularly  rumished 
with  copies  of  tne  10-dav  and  monthly  export  reports;  and  every 
facility  was  given  to  enable  the  board  to  keep  statistical  records  up 
to  date.  Numerous  special  tables  were  also  furnished  to  the  import 
and  export  bureaus,  trade  advisers,  and  other  offices  of  the  War  Trade 
Board.  Regulations  were  prepared  in  conjunction  with  the  Treasury 
Department  by  which  a  copv  of  every  import  entry  and  export  dec- 
laration was  required  to  be  forwarded  by  collectors  of  customs  to  the 
bureau  of  tabulation  and  statistics  for  the  purpose  of  compiling 
therefrom  actual  imports  and  exports  as  a  check  against  the  licenses 
issued  by  the  War  Trade  Board.  The  bureau  of  research  and  other 
divisions  continued,  however,  to  rely  on  the  statistics  issued  by  the 
Department  of  Commerce. 

The  central  bureau  of  planning  and  statistics,  organized  by  Dean 
Edwin  F.  Gay,  was  supplied  with  information  concerning  significant 
developments  in  foreign  trade  during  the  war,  for  the  use  of  the 
War  Industries  and  other  war  boards  and,  after  the  armistice,  for 
the  information  of  the  President  and  the  Interallied  Peace  Commis- 
sion. They  were  furnished  with  monthly  and  yearly  statistics  of 
imports  and  exports  by  countries  and  leading  commodities,  such 
figures  being  used  by  them  in  constructing  graphic  charts  showing 
current  changes  in  the  foreign  trade. 

The  Committee  on  Public  Information,  the  Alien  Property  Cus- 
todian, the  Director  General  of  Eailroads,  and  other  war  and  regular 
government  establishments  made  frequent  calls  on  the  division  for 
statistics,  which  in  many  cases  required  extensive  research  and  com- 
pilation. As  the  statistical  work  increased  additional  clerks  were 
employed  out  of  the  special  fund  allotted  by  the  President  from  the 
appropriation  for  "  national  security  and  defense."  Even  with  this 
increased  force  it  was  not  possible  to  undertake  all  of  the  special 
compilations  required  for  the  various  problems  of  the  war  boards^ 
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and  in  many  cases  this  work  was  performed  by  clerks  detailed  by 
them  to  the  division,  who  were  given  access  to  the  statistical  records. 
The  Shipping  and  War  Trade  Boards  each  had,  on  an  average,  about 
10  clerks  constantly  working  on  statistics  in  this  Bureau,  with  occa- 
sional details  from  the  Food  Administration,  the  Bureau  of  Markets, 
and  other  offices. 

Since  the  signing  of  the  armistice  this  extensive  use  of  our  foreim- 
trade  statistics  by  the  war  boards  has  gradually  diminished.  The 
Food  Administration  was  the  first  to  dispense  with  the  lO-daj  im- 
port and  export  reports  of  foodstuffs,  andj  after  the  consolidation  of 
its  statistical  division  with  the  Food  Administration  Grain  Corpora- 
tion at  New  York,  it  was  furnished  only  with  advance  monthly  fig- 
ures. The  Shipping  Board  dispensed  with  the  lO-day  reports  after 
February,  but  continues  up  to  the  present  to  make  extensive  use  of 
the  monthly  statistics.  The  War  Trade  and  Shipping  Boards  both 
continued  to  detail  a  few  clerks  for  special  compilations  from  the 
Bureau's  records  up  to  the  close  of  the  fiscal  year.  The  Bureau  of 
Markets  discontinued  the  use  of  the  10-day  reports  after  June.  These 
reports  were  started  as  a  temporary  measure  for  the  confidential  use 
of  the  war  boards  and  have  been  discontinued.  The  division  has  had 
a  number  of  calls  for  weekly  statistics  of  imports  and  exports  for 
special  industries,  among  others  for  lumber,  hides,  and  leather,  but 
neither  the  customs  service  nor  the  Bureau  has  means  for  handling 
more  than  monthly  reports. 

SPECIAL  STATISTICAL  SI^VICE. 

Through  the  work  of  the  war  boards  in  control  of  imports,  ex- 
ports, domestic  industries,  and  shipping  space,  the  commercial  public 
has  been  widely  educated  to  the  use  of  foreign-trade  statistics.  This 
is  shown  in  the  increased  calls  upon  the  Bureau  for  statistics  of  im- 
ports, exports,  production,  and  consumption  in  every  line  of  industry. 
It  is  evident  from  these  inquiries  that  statistics  are  regarded  by 
business  men  as  not  merely  of  academic  interest,  but  as  of  practical 
value  in  problems  involving  the  establishment  of  domestic  industries 
or  the  extension  of  foreign  markets  for  their  products.  Since  the 
armistice,  as  the  statisticfJ  work  for  the  war  boards  has  diminished, 
it  has  been  the  policy  of  the  division  to  give  special  attention  to 
correspondents  and  to  furnish  as  complete  statistics  as  possible  bear- 
ing upon  the  inquiries  submitted. 

It  has  been  apparent  for  years  that  the  statistics  published  in  the 
Monthly  Summary,  showing  only  total  quantities  and  values  of  all 
commodities  and  principal  countries  for  the  most  important  articles, 
do  not  answer  the  needs  of  business  men  who  use  the  statistics.  For 
too  many  items  in  the  Summary  the  figures  under  "All  other  coun- 
tries "  are  growing  larger  and  larger  as  trade  currents  change,  espe- 
cially since  war  times,  and  it  has  not  been  possible  to  bring  out  sepa- 
rately many  countries  that  have  recently  become  important.  It  has 
also  been  stated  many  times  that  the  very  fact  that  commerce  with 
certain  countries  is  small  is  of  particular  interest  to  the  trade  and 
that  business  men  should  be  kept  informed  of  this. 

To  answer  this  demand,  the  division  has  for  several  years  main- 
tained a  limited  service  of  furnishing  special  monthly  statements  to 
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certain  parties  showing  more  detail  than  the  published  reports,  but 
from  time  to  time  the  propriety  of  furnishing  tnis  service  to  a  limited 
number  of  persons  has  been  questioned,  in  response  to  the  con- 
stantly increasing  demand  for  more  detailed  statistics  during  the 
latter  part  of  the  war,  when  commercial  concerns  were  formulating 
plans  for  extending  their  export  trade  as  soon  as  war  restrictions 
should  be  removed,  it  was  decided  to  extend  this  service  by  furnish- 
ing it  to  such  trade  journals  and  commercial  organizations  as  would 
agree  to  give  publicity  to  the  statements.  An  announcement  to  this 
effect  was  published  in  the  daily  Commerce  Beports  and  in  the  press, 
inviting  suggestions,  in  response  to  which  the  demand  for  this  service 
has  exceedra  all  expectations. 

This  work  was  started  with  statistics  for  December,  1918.  After 
it  had  been  in  operation  for  six  months,  1,178  copies  of  81  statements 
of  imports  and  exports  of  specified  commodities  during  May,  1919, 
were  rumished  to  about  300  different  addresses,  mostly  those  of  com- 
mercial organizations  and  trade  journals.  The  statements  range 
from  letter  size  for  single  classes  to  tables  of  more  than  20  columns 
for  groups  such  as  electrical  machinery  and  india-rubber  manu- 
factures. The  originals  are  typewritten,  and  additional  copies  are 
made  bv  the  photostatic  process.  The  division  requires  inoividual 
acknowledgments  for  these  statements,  and  has  received  many 
expressions  of  appreciation. 

Special  arrangements  have  been  made  with  Washington  corre- 
spondents of  trade  journals  by  which  they  are  given  access  to  the 
copy  for  the  Monthly  Summary,  before  it  is  sent  to  print,  for  the 
purpose  of  copying  the  current  figures  for  the  particular  lines  in 
which  they  are  interested.  In  this  way  the  figures  of  imports  and 
exports  for  the  principal  lines  of  industries — ^including,  among 
others,  automobiles,  textiles,  ircm  and  steel,  and  hides  and  leather — 
appear  in  the  trade  journals  a  week  or  more  in  advance  of  the 
omcial  statistical  pubhcations. 

STATISTICAL  PUBLICATIONS. 

The  issues  of  the  Monthly  Summary  were  much  delayed  during  the 
war,  partly  because  of  delay  in  the  receipt  of  the  monthly  reports 
from  the  Bureau  of  Customs  Statistics,  caused  by  the  additional  10- 
day  reports  and  other  special  statistical  compilations  for  the  Treas- 
ury and  other  Government  departments.  There  was  also  much  delay 
at  the  Printing  Office,  caused  by  the  great  volume  of  printing  to  hie 
handled  for  the  special  war  offices,  draft  boards,  and  other  war 
organizations,  which  was  given  precedence  over  the  regular  depart- 
mental printing. 

The  Bureau  of  Foreign  and  Domestic  Commerce  is  aware  of  the  im- 
portance of  promptness  in  the  statistical  service  and  is  giving  much 
attention  to  the  coordination  of  this  work  with  the  Customs  Service 
of  the  Treasury  Department,  through  which  the  reports  are  collected. 
In  recent  months,  as  the  pressure  of  special  war  i^^ork  has  diminished. 
there  has  been  a  notable  improvement  in  this  regard.  The  Bureau  of 
Customs  Statistics  of  the  Treasury  Department  is  furnishing  the 
reports  by  the  20th  of  each  month,  copy  is  sent  to  print  arouna  the 
25th,  and  printing  is  usually  finished  by  the  10th  oi  the  next  month. 
kn  attempt  will  m  made  to  arrive  at  an  agreement  with  the  Governr 
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ment  Printing  Office  for  expediting  the  printing  of  the  statistical 
publications  by  arranging  a  regular  schedule  for  furnishing  copy, 
sending  proof,  and  completing  the  job  on  a  specified  date  each 
month. 

Through  the  special  efforts  of  the  Division  of  Publications  of  the 
Department  of  Commerce,  backed  by  the  Shipping,  War  Trade,  and 
War  Industries  Boards,  urging  upon  the  Public  Printer  the  necessity 
of  expediting  the  printing  of  the  Annual  Report  on  the  Foreign 
Commerce  and  Navigation  of  the  United  States  for  the  fiscal  year 
ended  June  30,  1918,  this  publication  was  delivered  on  April  5, 1919, 
which,  compared  with  former  years,  was  an  unusually  early  date. 

The  act  of  Congress,  approved  January  25,  1919,  amended  section 
336  of  the  Revised  Statutes,  by  requiring  that  the  Annual  Report 
shall  be  issued  to  cover  the  calendar  instead  of  the  fiscal  year.  This 
change  had  been  advocated  by  the  Treasury  and  Commerce  Depart- 
ments^ the  Chamber  of  Commerce  of  the  United  States,  and  other 
organizations,  for  the  reason  that  the  business  year  in  general  use  by 
commercial  concerns  in  this  country  is  the  calendar  year.  Many 
United  States  Government  bureaus  and  most  foreign  countries  issue 
their  statistical  reports  for  the  calendar  year,  and  me  change  in  our 
foreign-trade  statistics  to  this  basis  will  facilitate  comparisons. 

In  view  of  the  great  demand  from  industrial  and  commercial  or- 
^tnizations  and  firms  for  up-to-date  foreign-trade  statistics,  tiie 
Bureau  undertook  to  prepare,  in  addition  to  the  fiscal-year  report, 
an  Annual  Report  on  the  Foreign  Commerce  and  Navigation  oi 
the  United  States  for  the  calendar  year  1918.  In  order  to  provide 
a  continuous  record  for  the  intervening  period  between  the  fiscal 
and  calendar  years,  the  figures  fori  ^^^  half  year  from  July  1  to 
December  31,  1918,  are  shown  in  all  of  the  tables  in  addition  to 
the  calendar-year  figures.  All  of  the  tables  were  completed  and 
in  the  hands  of  the  printer  W  the  end  of  May. 

The  usual  publication,  Trade  of  the  United  States  with  the 
World,  showing  imports  and  exports  in  the  trade  with  each  for- 
eign country  by  articles,  was  brought  up  to  date  for  1918  and  issued 
as  Miscellaneous  Series  Ko.  78.  A  special  compilation  was  made 
and  published  in  Commerce  Reporte  of  thq  imports  into  and  do- 
mestic exports  from  the  United  States  during  the  calendar  year 
1917,  stated  in  the  terminology  of  the  international  classification 
agreed  upon  at  the  International  Statistical  Congress  at  Brussels 
in  1913.  This  was  undertaken  at  the  request  of  the  International 
High  Commission,  of  which  the  Secretary  of  the  Treasury  is  ex 
officio  the  chairman.  A  reprint  of  the  statement  was  furnished  to 
that  commission  to  be  translated  into  Spanish  for  distribution  to 
the  Govemmente  of  the  Central  and  South  American  countries  as 
a  step  toward  uniformity  in  the  classification  of  foreign-trade  sta- 
tistics in  American  countries. 

Steps  are  being  taken  to  change  the  tables  in  the  foreign-commerce 
section  of  the  Stetistical  Abstract  from  fiscal  to  calendar  years. 

REVISION  OP  STATISTICAL  CLASSIFICATION. 

The  demand  for  statistics  on  the  part  of  the  war  boards  empha- 
sized the  lack  of  detail  in  the  classification  of  foreign-trade  statistics, 
especially  regarding  exports  from  the  United  States.    In  response  to 
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this  demand  a  revision  and  extension  of  the  export  classification  was 
undeitaken  in  the  latter  part  of  the  fiscal  year  1918  with  the  coopera- 
tion of  the  Bureau  of  Research  of  the  War  Trade  Board,  the  Food 
Administration,  and  the  trade  experts  of  the  Shipping  and  other 
war  boards.  As  this  work  progressed  it  became  evident  that  more 
was  needed  than  a  mere  extension  or  subdivision  of  the  present 
export  classification,  and  that  a  thorough  revision  of  both  imports 
and  expoi*ts  was  necessary  in  order  to  obtain  closer  comparability 
in  foreign-trade  movements.  This  matter  was  brought  to  the  atten- 
tion of  the  Secretary  of  Commerce,  and  an  interdepartmental  com- 
mittee was  appointed,  consisting  of  representatives  of  the  Treasury, 
Commerce,  and  Agriculture  Departments,  the  Shipping  and  War 
Trade  Boards,  and  the  Tariff  Commission,  for  the  purpose  of  pre- 
paring, from  the  ground  up,  an  entirely  new  classification  applicable 
to  both  imports  and  exports. 

After  thorough  consideration  it  was  decided  that  the  present 
alphabetical  arrangement  should  be  discarded  and  that  the  com- 
modities in  the  new  classification  should  be  grouped  in  10  great 
classes  according  to  their  character,  the  nature  of  the  component 
material  rather  than  the  use  of  the  article  being  the  guiding  prin- 
ciple in  classifying.  Each  of  the  10  main  groups  is  to  be  divided 
and  subdivided  into  subsidiary  groupings,  the  decimal  system  of 
numbering  being  used  in  order  to  facilitate  mechanical  tabulation 
and  to  provide  elasticity  for  future  expansion.  Comparability  be- 
tween imports  and  exports  is  to  be  preserved,  but  in  cases  where  the 
imports  or  exports  are  not  of  the  same  importance  for  certain  groups 
the  classification  will  not  be  shown  in  the  same  detail.  Quantities 
are  to  be  shown  wherever  practicable,  either  in  standard  commercial 
units  or  in  weight. 

G.  B.  Eoorbach,  special  expert  in  the  division  of  planning  and 
statistics  of  the  Shipping  board,  was  designated  as  chairman  of  the 
committee  and  placed  in  charge  of  the  actual  construction  of  the 
classification.  An  announcement  was  published  in  the  daily  Com- 
merce Eeports  and  was  furnished  to  the  press,  inviting  suggestions 
from  the  trade,  and  the  response  has  been  generous.  Mr.  Eoorbach 
has  had  the  active  cooperation  of  trade  organizations  and  experts  who 
have  prepared  detailed  schedules  for  their  particular  lines,  and  an 
immense  amount  of  material  has  been  accumulated.  Naturally  each 
trade  was  anxious  to  obtain  detailed  statistics  and  prepared  elaborate 
classifications  for  its  particular  line  of  industry.  This  was  especially 
the  case  in  the  chemical,  electrical,  machinery,  hardware,  and  other 
highly  diversified  lines  of  trade.  The  arrangement  and  condensation 
of  the  various  classifications  submitted,  into  an  orderly  plan  com- 
mensurate with  the  means  for  statistical  work  at  the  disposal  of  the 
Department,  has  proved  to  be  a  huge  task. 

The  schedule,  while  not  finally  completed,  was  presented,  with  a 
general  outline  of  the  results  of  the  work  of  the  committee,  to  the 
Secretary  of  Commerce,  who  approved  the  new  classification  in 
principle  and  in  substance.  The  Secretary  of  the  Treasury  has  like- 
wise given  his  approval.  At  the  present  time  the  schedule  is  under- 
ling detailed  examination  in  the  Bureau  and  by  Treasury  experts 
in  the  New  York  Customhouse,  for  statistical  and  tariff  requirements. 
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To  tabulate  the  returns  under  the  new  classification  will  require  a 
material  increase  in  personnel  and  equipment  at  New  York.  The 
Bureau  is  preparing  the  wav  for  the  transition  by  simplifying  and 
renumbering  the  schedule,  by  choosing  the  most  suitable  units  of 
quantity^  and  by  compiling  a  comprehensive  glossary.  The  task  of 
final  revision  has  been  put  in  the  hands  of  the  chief  of  the  division, 
in  consultation  with  the  acting  statistical  adviser,  Frank  R.  Butter, 
formerly  commercial  attach^  at  Tokyo. 

MISCELLANEOUS  PROBLEMS  AND  ACTIVITIES. 

On  account  of  the  crowded  condition  of  the  quarters  of  the  Bureau 
in  the  Commerce  headquarters  building,  the  statistical  division  and 
all  of  the  statistical  record  books  were  moved  in  Januarv  to  the 
Council  of  National  Defense  Building.  This  separation  from  the 
other  divisions  of  the  Bureau  has,  proved  very  inconvenient — for  the 
division  and  the  Bureau  in  conducting  tlieir  work,  as  well  as  for  the' 
public — and  it  is  hoped  that  it  may  be  possible  soon  to  bring  the 
divisions  together  again  in  one  building. 

The  Bureau  of  Customs  Statistics  at  New  York,  as  well  as  the 
division  of  customs  of  the  Treasury  Department  and  the  Customs 
Service  as  a  whole,  has  worked  hand  in  hand  with  the  Bureau  in 
suppjlying  the  war  boards  with  needed  statistical  information.  Many 
special  investigations  were  made  requiring  overtime  work,  ana 
acknowledgments  are  due  the  officials  and  employees  of  these  branches 
of  the  public  service  for  their  untiring  eflforts.  The  compilation  of 
the  lO-day- import  and  export  and  many  special  reports,  m  addition 
to  the  regular  monthly  statements,  was  successfully  handled  bv  means 
of  the  mechanical  tabulating  machines  Jn  the  Bureau  of  Customs 
Statistics. 

On  account  of  the  changes  made  in  the  import  classification,  some 
difliculties  were  encountered  in  the  compilation  of  the  imported  mer- 
chandise remaining  in  bonded  warehouses,  making  it  necessary  to 
take  a  correct  inventory  of  stocks  in  warehouses  at  each  customs  port 
of  entry.  This  had  previously  been  considered  an  impossible  under- 
taking, but  through  the  ingenuity  of  J.  F.  Carroll,  chief  of  the 
Bureau  of  Customs  Statistics  at  New  York,  and  formerly  in  charge 
of  the  warehouse  division  at  that  port,  it  was  successfully  carriSi 
through,  and  many  errors  in  the  statistical  warehouse  accounts  that 
had  been  carried  forward  from  month  to  month  were  eliminated. 

Aid  was  furnished  to  the  price  section  of  the  War  Trade  Board  in 
compiling  an  international  comparison  of  wholesale  prices  during 
the  war.  This  work  was  begun  by  the  War  Industries  Board,  ana 
after  the  dissolution  of  that  office  was  taken  over  by  the  War  Trade 
Board  and  published  by  the  Department  of  Commerce.  It  has  been 
suggested  that  this  work  should  be  continued  by  some  branch  of  the 
permanent  Government  service,  and  after  consideration  by  inter- 
departmental committees  it  seems  assured  that  at  least  part  of  it  will 
be  continued,  probably  by  the  Federal  Reserve  Board  in  connection 
with  its  investigations  of  foreign  exchange. 

After  the  armistice  the  division  was  able  to  obtain  a  number  of 
clerks  experienced  in  statistical  work  whose  services  were  dispensed 
with  by  the  War  Trade  Board.    They  were  employed  on  the  tem- 
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porary  roll  of  "  national  security  and  defense  "  and  rendered  excel- 
lent service.  It  was  largely  because  of  this  extra  help  that  the 
division  was  able  to  compile  the  tables  for  the  Annual  Report  on 
Commerce  and  Navigation  for  the  calendar  year  1918.  Unfortu- 
nately, it  was  not  possible  to  keep  these  employees  in  the  service  of 
the  Bureau  after  the  expiration  of  the  fiscal  year.  We  were  able  to 
offer  them  only  the  salaries  of  vacant  statutory  positions  at  $900  and 
$1,000  per  annum,  which  they  refused  to  accept  m  view  of  the  higher 
salaries  offered  by  other  branches  of  the  public  service  operating 
on  lump-sum  appropriations. 

DIVISION  OF  TRADE  INFORMATION. 

The  division  of  trade  information  supplies,  through  correspond- 
ence and  personal  interviews,  data  on  foreim  markets  for  American 
goods  in  all  parts  of  the  world  not  coveredoy  other  divisions  of  the 
Bureau  organized  to  deal  with  specific  geographical  sections — ^that  is, 
Latin  America,  the  Far  East,  and  Russia. 

TRADE-PROMOnON  WORK. 

War-time  restrictions  on  the  movement  of  normal  trade  ship- 
ments (though  they  were  in  full  force  during  only  a  part  of  the 
year)  and  the  shortage  of  shipping  space  for  goods  other  than  war 
material  and  foodstuffs  naturally  affected  to  some  degree  the  interest 
of  American  manufacturers  and  exporters  in  trade  other  than  strictly 
war  business.  This  was  markedly  noticeable,  however,  only  during 
the  early  months  of  the  year.  Immediately  upon  the  signing  of  the 
armistice  the  number  of  trade  inquiries  began  to  increase,  and  the 
facilities  of  the  division  have  been  taxed  to  meet  the  truly  phe- 
nomenal demand  for  trade  information. 

The  organization  of  a  Russian  division  in  the  Bureau,  to  which 
all  inquiries  concerning  Russia  are  referred,  and  the  natural  lack  of 
interest  in  regular  export  trade  on  the  part  of  the  business  public 
during  the  four  months  preceding  the  signing  of  the  armistice  tended 
to  decrease  somewhat  the  total  number  of  trade  inquiries  received; 
nevertheless,  approximately  45,000  outgoing  communications  were 
prepared  during  the  year. 

The  remarkable  expansion  of  certain  lines  of  domestic  industry, 
as  a  direct  result  of  the  war,  is,  of  course,  a  matter  of  general  knowl- 
edge. Upon  the  cessation  of  hostilities,  American  manufacturers 
whose  business  had  grown  from  small  establishments  to  large-scale 
plants,  as  a  result  of  war  orders,  began  quite  naturally  to  cast  about 
for  some  means  to  keep  their  plants  and  organizations  intact  and 
thus  avoid  the  impleasant  task  or  reducing  their  forces  and  curtailing 
production.  A  fact  clearly  emphasized  by  the  oral  and  written  in- 
quiries received  by  the  trade-information  division  is  the  remarkably 
large  proportion  of  these  houses  that  have  turned  to  foreign  trade 
as  a  solution  of  their  problems. 

As  was  to  be  expected,  the  trade  inquiries  coming  in  during  the 
months  immediately  following  the  armistice  indicated  a  decided 
preference  for  French  and  Belgian  markets,  but  as  a  better  under- 
standing of  conditions  in  these  markets  was  acquired  there  was  a 
tendency  to  give  attention  to  other  important  fields  as  well,  and 
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many  inquiries  on  Scandinavia,  Spain,  Portugal,  South  Africa,  and 
the  Near  East  are  now  being  handled. 

The  division  has  been  called  upon  during  the  year  to  furnish 
specific  data  regarding  definite  foreign  markets  for  practically  all 
lines  of  American  manufactures  and  raw  materials  of  a  character 
suitable  and  available  for  export.  This  matter  of  general  adapt- 
ability for  export  shipment  is  not,  however,  in  all  cases  a  feature 
of  the  inquiries  received  and  is  often  developed,  at  least  from  the 
correspondent's  point  of  view,  after  the  dispatch  of  one  or  more 
letters  of  diplomatic  and  disinterested  advice.  There  are  numerous 
time-worn  examples  that  might  be  cited  in  this  connection,  but  occa- 
sion will  be  taken  to  refer  to  only  one  recent  instance — ^that  of  an 
American  house  which  wanted,  very  earnestly  and  very  persistently, 
to  sell  hay  in  a  European  country  during  the  very  height  of  the 
shipping  emergency. 

EQUIPMENT  AND  FTIJ58. 

The  division's  facilities  for  taking  care  of  trade  inquiries  have 
been  greatly  strengthened  by  the  transfer  to  it  of  files  of  certain  un- 
published material,  comprised  mostly  of  copies  of  reports  and  letters 
prepared  by  American  consular  officers  and  the  Bureau's  own  foreign 
representatives  in  answer  to  specific  inquiries  made  directly  by  Ameri- 
can firms  and  individuals.  This  manuscript  material  is  used  cur- 
rently and  systematically  to  supplement  the  published  reports  of  the 
Bureau,  and  it  is  proving  of  very  practical  service.  These  reports 
come  in  every  day,  and  with  a  view  to  utilizing  them,  not  only  for 
the  current  inquiries,  but  also  in  order  that  correspondents  who  have 
previously  expressed  an  interest  in  some  phase  of  foreign  trade  may 
have  the  benefit  of  pertinent  reports  received  after  their  inquiries 
were  answered,  a  follow-up  system  has  been  devised  and  put  into 
practical  operation. 

While  this  division  is  occupied  primarily  in  answering  what  may 
be  termed  "  foreign-trade  "  inquiries,  special  facilities  for  taking  care 
of  other  classes  of  requests,  related  more  or  less  directly  to  some  phase 
of  foreign  or  domestic  trade,  have  been  built  up  and  are  gradually 
being  developed.  For  example,  in  this  class  may  be  mentioned  a  file 
of  more  than  100  trade  directories  covering  practically  all  industries 
for  the  United  States  and  other  principal  countries,  a  special  card 
index  of  American  importers  arranged  by  articles  imported,  a  clas- 
sified card  index  of  American  firms  that  carry  advertisements  in  ex- 
port-trade periodicals,  etc. 

It  has  been  possible  during  the  year  to  give  more  direct  and  spe- 
cialized attention  to  this  important  feature  of  our  trade-promotion 
work.  As  an  example  of  the  practical  working  of  this  service,  the 
division  has  furnished  to  a  number  of  the  American  commercial  at- 
taches stationed  in  Europe  and  Latin  America  specially  compiled 
lists  of  American  importers  of  raw  materials  produced  in  their  re- 
spective localities  and  forming  important  lines  of  import  into  the 
United  States. 

The  division  frequently  receives  requests  for  the  names  of  manu- 
facturers of  specified  articles,  and  it  is  also  called  upon  from  time  to 
time  to  give  individual  distribution  to  special  inquiries  indicating 
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some  unusual  opportunity  in  a  foreign  country  for  the  sale  of  some 
particular  class  of  American  merchandise.  Special  facilities  and  a 
wide  general  knowledge  of  sources  of  information  regarding  Ameri- 
can firms  engaged  in  different  lines  of  industry  have  enabled  this 
division  to  be  of  definite  service  in  manv  cases  or  this  kind. 

An  important  addition  to  the  files  oi  the  Bureau  was  the  acquisi- 
tion in  May  of  certain  records  of  the  War  Trade  Board  covering  for- 
eign firms  and  individuals  who  are  possible  purchasers  of  American 
goods.  The  maintenance  of  these  records  ana  the  distribution  of  the 
information  which  they  contain  to  interested  American  firms  and  in- 
dividuals was  placed  under  the  supervision  of  the  trade-information 
division. 

RESULTS  FROM  CORRESPONDENCE. 

The  number  and  class  of  the  commendatory  letters  received  indi- 
cate that  the  division's  work  is  appreciated  and  that  it  renders  prac- 
tical  and  eflScient  service  to  its  correspondents.  The  following  are 
quoted  as  typical  of  the  class  of  acknowledgment  received : 

From  one  of  the  largest  manufacturers  of  chains  in  the  United 
States: 

We  thank  you  very  much  Indeed  for  your  kind  letter  of  November  1& 
together  with  Inclosures,  which  have  our  careful  attention.  We  appreciate 
very  greatly  the  detailed  Information  which  you  have  furnished  us  and  which 
Is  of  great  valuie. 

From  a  Cincinnati  manufacturer : 

It  Is  very  good  of  you  to  detail  so  carefully  and  minutely  to  us  the  contents 
as  presented  In  your  letter  dated  December  5.  Careful  perusal  has  been  made 
thereof,  and  the  information  furnished  will  be  of  great  help  to  us. 

From  one  of  the  largest  and  most  progressive  manufacturer^?  in 
the  country: 

We  highly  appreciate  the  complete  manner  In  which  you  have  handled  pur 
inquiry  of  May  31. 

From  one  of  the  large  motion-picture  producers : 

We  are  more  than  pleased  with  the  service  rendered  us  by  the  Bureau  of 
Foreign  and  Domestic  Commerce. 

From  an  important  national  bank  in  New  York : 

Kindly  accept  our  thanks  for  the  reports  mailed  us  on  April  18  In  response 
to  our  request  of  April  11.    We  find  these  are  of  great  value  to  us. 

From  one  of  the  large  American  dyestuff  manufacturers: 

We  desire  to  thank  you  for  your  very  complete  letter  of  October  8  and 
Information  Inclosed  therein.  .We  shall  be  able  to  derive  much  benefit  from 
these  reports.    We  appreciate  the  many  courtesies  extended. 

COOPERATION   WTTH  COMMERCIAL  ORGANIZATIONS. 

In  connection  with  its  trade-promotion  work,  the  Bureau  maintains 
close  cooperative  arrangements  with  the  principal  commercial  or- 
ganizations throughout  this  country.  The  supplemental  publicity 
given  to  the  Bureau's  publications  and  special  services  through 
cooperation  \vith  those  representative  trade  organizations  that  have 
regularly  established  foreign-trade  bureaus  is  important,  and  it  has 
been  our  policy  to  encourage  these  relations  whenever  opportunity 
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offered.  In  turn,  the  trade-information  division  is  frequently  able 
to  be  of  definite  assistance  to  these  associations  and  their  individual 
members.  It  is  also  often  called  upon  by  newly  established  associa- 
tions, having  in  mind  the  organization  or  foreign-trade  departments, 
for  advice  and  constructive  suggestions  that  will  assist  them  in  or- 
ganizing, developing,  and  carrying  on  a  special  service  of  this  kind. 
The  following  commendatory  Tetters  received  from  commercial 
organizations  indicate  that  our  service  is  appreciated : 

**  Rarely  has  anything  come  Into  this  office  that  gave  me  more  pleasure  than 
the  arrival  of  the  collection  of  data  which  accompanied  yours  of  September  12. 
This  is  of  interest  not  only  to  my  association,  but  to  several  technical  socle- 
ties." 

"  Permit  me  to  thank  you  for  your  letter  of  March  4.  We  assure  you  that 
your  cooperation  is  proving  of  great  assistance  to  us." 

"  Please  accept  my  sincerest  thanks  for  your  kindness  In  securing  the  release 
of  the  list  of  producers  of  sulphuric,  nitric,  and  hydrochloric  acids  requested 
in  our  telegram  of  January  6.  I  know  that  the  member  for  whom  we  requested 
this  information  will  also  greatly  appreciate  your  genuine  service." 

"  We  wish  to  thank  you  for  your  recent  letter  with  various  inclosures  on  the 
subject  of  foreign  trade  and  exports  and  would  say  that. this  Information  is 
very  much  appreciated.  It  is  a  guiding  hand  In  the  formation  of  our  foreign- 
trade  bureau,  and  no  doubt  will  prove  of  great  value  in  our  service  to  local 
Industry." 

In  cooperation  with  the  Department  of  State  and  the  Chamber  of 
Commerce  of  the  United  States,  plans  were  developed  and  carried 
out  with  a  view  to  assisting  the  management  of  the  Fourth  Lyon 
Sample  Fair  to  get  in  touch  with  American  manufacturers  who  might 
be  interested  in  arranging  for  exhibits  at  the  Fair.  The  official  repre- 
sentatives of  this  Fair  in  the  United  States  complimented  the  Bureau 
very  strongly  upon  the  assistance  that  it  rendered  in  this  respect. 

WAR  WORK. 

The  trade-information  division's  direct  participation  in  what  may 
be  termed  strictly  "  war  work  "  was  limited.  It  was  called  upon,  how- 
ever, to  furnish  information  and  suggestions  as  to  sources  of  names 
of  American  firms,  and  it  had  occasion  also  to  be  of  assistance  to  the 
War  Department  in  arranging  for  that  Department  to  take  advan- 
tage of  the  Bureau's  service  in  its  work  of  disposing  of  surplus  sup- 
plies and  property. 

Another  feature  of  our  service  that  can  probably  be  appropriately 
referred  to  under  this  head  is  the  assistance  rendered  to  American 
firms  and  individuals  who  desired  to  locate  domestic  sources  of  mer- 
chandise formerly  imported  from  one  of  the  central  powers.  Our 
special  facilities  for  keeping  in  touch  with  new  industries,  coupled 
with  a  wide  and  varied  knowledge  of  unofficial  sources  of  such  facts, 
has  enabled  the  division  to  be  of  assistance  in  many  cases  of  this 
kind.  The  division  has  frequently  been  able  to  divert  transactions 
from  foreign  to  American  houses,  apparently  to  the  entire  satisfac- 
tion of  the  buyer. 

COMMERCIAL  INTELLIGENCE  SERVICE. 

Plans  are  under  way  for  the  expansion  of  the  Bureau's  commer- 
cial  intelligence  section,  which  was  created  for  the  purpose  of  pro- 
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viding  American  firms  with  reliable  information  in  regard  to  pros- 
pective buyers  or  agents  all  over  the  world.  Because  of  the  obvious 
importance  of  this  work,  it  is  hoped  that  it  may  b?  possible  to  prose- 
cute it  diligently.  The  oflScials  of  the  Bureau  are  convinced  that  the 
establislunent  of  the  contemplated  service  will  be  of  incalculable 
value  to  American  industry,  closing  a  serious  gap  in  our  present 
trade-promotion  work. 

The  work  of  this  character  hitherto  done  b^r  the  Bureau  has  con- 
sisted in  the  furnishing  of  trade  lists  for  various  lines  of  busin  ss, 
without  any  information  as  to  the  relative  importance  of  the  firms 
shown  or  tne  character  of  the  business  conducted  by  them — ^that  is, 
whether  wholesale,  retail,  general  importing,  commission  transactions, 
or  business  of  other  types. 

Investigation  has  proved  that  certain  of  the  Bureau's  lists  have 
become  obsolete,  and  at  times  the  names  of  very  small  and  almost 
insignificant  importers  have  been  found  in  these  trade  lists,  because 
we  nave  had  no  means  of  checking  them  or  of  ascertaining  the  com- 
parative position  of  the  firms. 

In  quoting  prices  to  a  new  foreign  firm,  it  is  often  very  ess  ntial 
that  the  American  manufacturer  be  informed  concerning  the  charac- 
ter of  the  business  of  the  foreign  firm,  in  order  to  avoid  the  possi- 
bility of  quoting  wholesale  prices  to  a  retailer.  In  connection  with 
contemplated  agency  arrangements,  it  is  highly  desirable  for  the 
American  firm  U)  possess  at  feast  a  general  idea  of  the  relative  stanci- 
ing  in  the  community  of  the  prospective  agent  under  consideration, 
so  that  a  profitable  market  may  not  be  tied  up  for  a  series  of  years 
in  the  hands  of  an  inexperienced  (or  possibly  an  unreliabl?)  repre- 
sentative. 

If  the  proposed  service  is  put  into  effect,  additional  and  vital 
details  will  be  available,  such  as  the  estimated  capital  of  the  for- 
eign house,  the  character  of  its  business  organization  (corporation, 
partnership,  or  other  form),  the  manner  in  which  payments  are 
usually  made,  whether  it  maintains  local  traveling  representatives 
and  branch  houses  (and  if  so,  where),  the  language  in  which  cor- 
respondence is  preferred,  whether  purchases  are  ordinarily  domestic 
or  foreign,  the  firm's  general  standing  in  the  trade,  and  other  in- 
formation that  is  certam  to  prove  peculiarly  useful  to  the  expoiters 
in  this  country. 

In  collecting  the  requisite  data,  it  is  planned  to  utilize  principally 
the  American  consular  sei-vice,  supplemented  by  certain  assistance 
from  our  commercial  attaches  and  trade  commissioners.  The  work 
of  recording,  classifying,  and  distributing  the  data  is  to  be  accom- 
plished in  this  Bureau.  As  soon  as  the  basic  material  is  received 
from  the  consuls,  the  Bureau  plans  to  prepare  an  elaborate  card 
catalogue  directory,  with  the  cards  filed  by  commodities — a  directory 
which,  it  is  hoped,  will  represent  the  more  desirable  prospective 
buyers  of  nearly  every  line  of  merchandise  in  all  parts  of  the  world. 
This  information  will  then  be  further  refined  in  the  form  of  mimeo- 
graphed commodity  trade  lists  which  can  be  furnished  to  cover  a 
given  section  of  one  country,  an  entire  country,  a  group  of  countries, 
or  the  entire  world.  The  comparative  size  of  firms  will  be  indicated 
by  one,  two,  or  three  stars. 

The  service  is  now  in  operation  in  a  very  limited  ma^nner,  with 
one  clerk  endeavoring  to  look  after  the  work.    Though  it  has  been 
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given  practically  no  publicity,  many  requests  are  being  received  for 
specific  information  of  the  character  outlined.  The  demand  is  being 
clearly  manifested,  and  there  is  unquestionably  a  very  genuine  need 
of  obtaining  and  conveniently  classifying  just  this  kind  of  informa- 
tion for  the  intelligent,  careful  promotion  of  American  export  busi- 
ness. It  will  obviate  many  difficulties  and  losses.  It  will  solve  per- 
plexities and  prevent  waste  of  energy.  Service  of  this  kind  will  be 
a  guide  to  merchants  planning  trips;  will  save  useless  calls  of 
traveling  salesmen;  will  be  of  signal  service  in  making  discounts; 
will  enable  the  Bureau  to  act  judiciously  in  publishing  trade  oppor- 
tunities and  adjusting  complaints;  and  will,  in  general,  replace 
uncertainty  with  accurate  knowledge. 

EDITORIAL  DIVISION. 

The  effect  of  the  armistice  upon  the  work  of  the  Bureau  is  well 
illustrated  by  the  increased  output  of  the  editorial  division.  Up  to 
the  time  hostilities  ceased  there  was  so  pronounced  a  shortage  in 
incoming  reports  from  the  consuls  and  the  Bureau's  own  field  staff 
that  for  a  time  the  division  seemed  confronted  with  the  inevitable 
necessity  of  reducing  the  size  of  Commerce  Keports.  But  within  a 
month  after  the  armistice  was  signed  there  were  so  many  reports  in 
hand  that  the  facilities  of  the  division  and  of  tlie  entire  Bureau  were 
caxed  to  give  them  proper  distribution. 

The  work  performed  in  tlie  divison  during  the  fiscal  year  1919 
amounted  to  approximately  12,800  printed  pages,  as  compared  with 
10,872  pages  during  the  preceding  year.  Fourteen  monographs  were 
prepared  for  publication  in  the  §pecial  Agents  Series  and  12  in  the 
Miscellaneous  Series.  The  number  of  pages  in  Commerce  Reports 
jumped  from  4,912  in  1918  to  5,760  in  1919,  the  increase  occurring 
during  the  last  six  months.  The  number  of  Foreign  Trade  Oppor- 
tunities published  in  this  daily  paper  increased  from  806  for  the 
fii^t  six  months  of  the  fiscal  year  1919  to  1,897  for  the  six  months 
just  closing.  An  increase  of  more  than  a  thousand  in  the  paid  circu- 
lation of  the  paper  has  also  taken  place. 

A  new  series  of  publications,  designated  Industrial  Standards, 
which  will  give  substantial  aid  in  trade  promotion  with  Latin 
America,  made  excellent  progress  during  the  year.  The  first  62 
numbers  in  the  series  have  been  issued.  They  are  bilingual  editions, 
in  Spanish  and  English,  of  standard  specifications  of  the  American 
Society  for  Testing  Materials.  The  specifications  selected  for  trans- 
lation and  publication  by  the  Bureau  relate  to  various  industrial  ma- 
terials, such  as  Portland  cement,  railway  construction  materials  and 
equipment,  structural  steel,  pig  iron,  copper,  linseed  oil,  turpentine, 
etc.  Copies  distributed  in  Spanish-speaking  countries  have  been  fa- 
vorably received  by  Government  bureaus,  engineerhig  societies,  and 
individuals.  This  work  will  be  continued  during  the  current  year 
by  the  translation  of  these  specifications  into  French  and  the  publi- 
cation of  French-English  editions  for  distribution  in  the  several 
countries  of  Europe  where  that  language  is  used.  It  is  also  planned 
to  publish  a  bilingual  edition,  in  French  and  English^  of  the  Stand- 
ardization Rules  of  the  American  Institute  of  Electrical  En^neers. 

One  of  the  important  books  prepared  for  publication  during  the 
past  year  has  been  the  Commercial  Handbook  of  China,  which  will 
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be  issued  in  two  volumes,  of  approximately  700  and  400  pages,  re- 
spectively, and  will  be  appropriately  illustrated. 

A  report  was  issued  on  chemicals  and  allied  products  imported  into 
the  United  States  during  the  last  year  of  normal  trade,  to  which  is 
appended  a  survey  of  the  domestic  manufacture  of  these  products, 
based  on  the  census  of  manufactures  for  1914.  A  valuable  feature 
of  the  report  is  a  very  complete  table  that  lists  bv  their  commercial 
names  all  chemical  and  allied  products  imported  in  excess  of  $100 
in  value  and  shows  for  each  the  quantity  and  value  imported  and  the 
percentage  of  quantity  from  each  foreign  country.  This  table  con- 
tains the  names  of  2,500  products,  classified  alphabetically  by  groups, 
and  a  list  of  3,000  other  products  imported  in  amounts  less  than  $100 
each  is  added. 

Two  volumes  of  an  educational  character  were  prepared,  being  the 
joint  product  of  the  Federal  Board  for  Vocational  Education  and 
the  Bureau  of  Foreign  and  Domestic  Commerce.  The  first  is  entitled 
"  Selling  in  Foreign  Markets  "  and  consists  of  selected  readings  from 
published  statements  of  business-  men  and  reports  of  experts  on 
methods  employed  in  export  trade.  The  second  is  called  "Paper 
Work  in  Export  Trade  "  and  is  devoted  to  a  consideration  of  docu- 
ment technique.  The  Bureau  has  long  recognized  the  need  for  more 
thorough  instruction  in  exporting  methods,  principles,  and  routine. 

The  following  table  summarizes  the  publications  of  the  Bureau 
during  the  year,  all  of  which,  excepting  those  on  foreign  tariffs  and 
the  purely  statistical  publications,  were  handled  by  the  editorial 
division. 

PuBUCATiONs  Issued  Dxjbino  the  Fiscal  Ykabs  Ended  June  30,  1917,  1918, 
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Pages. 

CnmmtkTOH  Reports. ..............t.... .......... 

806 

107 

5 

1 

27 
24 

4,896 
1,735 
217 
12 
2,344 
2,752 

306 
110 

26 
11 

12 
25 

12 

4,912 

1608 

218 

264 

2,609 

1,112 

27 

1,164 

956 

804 

402 

159 

192 

73 

77 

49 

214 

306 
98 
5 

5,760 
l!l85 

Supplements  to  Commerce  Reports 

In^ex  to  Commeroe  Reports  and  Snpplements.. 
Rpec*ftl  Oonfl"lar  SerM ..,..,,,, r .  ^ 

160 

Special  Agents  Series 

14 
12 
61 
12 

1 
1 

16 
2 
2 
2 
1 

1,906 
2,477 
1,067 
1,200 
1081 
881 

llJscellaDebas  Series 

Industrial  Standards 

Monthly  Summary  of  Foreign  Commeroe 

OoTfXTnArfiR  Mild  Navigation 

12 
1 

1 

29 
3 
4 
1 
1 
al 
12 

1,104 
950 
773 
412 
66 
192 
42 
97 
4 
192 

statistical  Abstract 

Other  statistical  publications 

880 

Tariff  Series 

118 

Poreicn  Tariff  Notes 

164 

Confldential  Bulletins 

86 

Annual  Report  of  Chief  of  Bureau 

08 

Catalogue  of  Bureau's  Publications ...  . 

Ifonthly  Letter 

2 

42 

Total 

535 

15,788 

523 

14,840 

580 

16,499 

a  Supplement  to  catalogue. 
PUBLICATIONS  ISSUED. 

The  following  list  gives  the  titles  of  the  new  publications  *»  han- 
dled during  the  year: 

SPECIAL   AGENTS    SEBIES. 

No.  172.  Electrical  goods  In  China,  Japan,  and  Vladivostok,  by  R.  A.  Lund- 
qulst ;  197  pages.    Price,  30  cents. 

•  These  pabUcatioDs  are  sold  only  by  the  Saperlntendent  of  Documents.  GoTernment 
Printing  Office,  Waahington,  D.  C,  and  the  district  offices  of  the  Bureau  of  Foreign  and 
Domesne  C6mmerce. 
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No.  178.  Shoe  and  leather  trade  of  Ohina  and  Japan,  by  0.  E.  Bosworth; 
87  pages.    Price,  5  cents. 

No.  174.' Markets  for  boots  and  shoes  in  Chile  and  Boliyia,  by  Herman  G. 
Brock ;  192  pages.    Price,  25  cents. 

No.  175.  Construction  materials  and  machinery  in  Chile,  Pern,  and  Ecuador, 
by  W.  W.  Ewing;  205  pages.    Price,  20  cents. 

No.  176.  Furniture  markets  of  Chile,  Peru,  Bolivia,  and  Ecuador,  by  Harold 
B.  Everley ;  165  pages.    Price,  25  centa 

No.  177.  Boots  and  shoes,  leather,  and  supplies  in  Argentina,  Uruguay,  and 
Paraguay,  by  Herman  O.  Brock ;  182  pages.    Price,  25  cents. 

No.  178.  Advertising  methods  in  Cuba,  by  J.  W.  Sanger;  47  pages.  Price, 
10  cents. 

No.  179.  Boots  and  shoes,  leather,  and  supplies  in  Brazil,  by  Herman  G. 
Brock ;  59  pages.    Price,  5  cents. 

No.  180.  Far  Eastern  markets  for  railway  materials,  equipment,  and  sup- 
plies, by  Frank  Rhea ;  889  pages.    Price,  85  cents. 

No.  181.  Jewelry  and  silverware  in  Cuba,  by  S.  W.  Rosenthal;  78  pages. 
Price,  15  cent& 

No.  182.  Lumber  market  of  Italy  and  reconstruction  requirements,  by  Nelson 
O.  Brown;  184  pages.    Pripe,  25  cents. 

No.  188.  Furniture  markets  of  Argentina,  Uruguay,  and  Paraguay,  by  Harold 
E.  Everley ;  92  pages.    Price,  20  cents. 

No.  184.  Electrical  goods  in  Argentina,  Uruguay,  and  Brazil,  by  Philip  S. 
Smith;  138  pages.    Price,  20  centa 

No.  185.  Advertising  methods  in  Chile,  Peru,  and  Bolivia,  by  J.  W.  Sanger ; 
66  pages.    Price,  10  cents. 

INDUSTRIAL    STANDABDS. 

No.  2.  standard  specifications  for  carbon  steel  rails;  27  pages.  Price,  5 
cents. 

No.  8.  Standard  specifications  for  open-hearth  steel  girder  and  high  tee  rails ; 
19  pagea    Price,  5  cents. 

No.  4.  Standard  specifications  for  low-carbon  steel  splice  bars;  15  pages. 
Price,  5  cents. 

No.  5.  Standard  specifications  for  medium-carbon  steel  splice  bars;  15  pages. 
Price,  5  cents. 

No.  6.  Standard  specifications  for  high*carbon  steel  splice  bars;  15  pages. 
Price,  5  cents. 

No.  7.  Standard  sfpecifications  for  structural  steel  for  bridges;  21  pages 
Price,  5  cents. 

No.  8.  Standard  specifications  for  structural  steel  for  buildings;  21  pages. 
Price,  5  centa 

No.  9.  Standard  specifications  for  structural  steel  for  locomotives;  19  pages. 
Price,  5  cents. 

No.  10.  Standard  specifications  for  carbon  steel  bars  for  railway  springs;  18 
pages.    Price,  5  centa 

No.  11.  Standard  specifications  for  carbon  steel  and  alloy  steel  forgings;  25 
pages.    Price,  5  ceaita. 

No.  12.  Standard  specifications  for  quenched  and  tempered  carbon-steel  axles, 
shafts,  and  other  forgings  for  locomotives  and  cars;  25  pages.    Price,  5  cents. 

No.  18.  Standard  specifications  for  carbon  steel  forgings  for  locomotives; 
19  pages.    Price,  5  centa 

No.  14.  Standard  specifications  for  carbon  steel  car  and  tender  axles;  15 
pagea    Price,  5  cents. 

No.  15.  Standard  specifications  for  wrought  solid  carbon-steel  wheels  for 
9team  railway  service;  21  pages.    Price,  5  cents. 

No.  16.  Standard  specifications  for  steel  tires ;  15  pagea    Price,  5  cents. 

No.  17.  Standard  specifications  for  steel  castings ;  21  pages.    Price,  5  cents. 

No.  18.  Standard  specifications  for  lap-welded  and  seamless  steel  boiler  tubes 
for  locomotives;  19  pages.    Price,  5  cents. 

No.  19.  Standard  specifications  for  lap-welded  and  seamless  steel  and  wrought- 
iron  boiler  tubes  for  stationary  service ;  19  pages.    Price,  5  cents. 

No.  20.  Standard  specifications  for  welded  steel  pipe ;  15  pagea    Price,  5  cents. 

No.  21.  Standard  specifications  for  boiler  and  fire-box  steel  for  locomotives; 
19  pagea    Price,  5  cents. 
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No.  22.  Standard  specifications  for  boiler  rivet  steel ;  15  pages.    Price,  5  cents. 

No.  23.  Standard  specifications  for  lap-welded  charcoal-Iron  boiler  tubes  for 
locomotives ;  15  pages.    Price,  5  cents. 

No.  24.  Standard  specifications  for  staybolt  iron ;  15  pages.    Price,  5  cents. 

No.  25.  Standard  specifications  for  engine-bolt  iron ;  15  pages.    Price,  5  cents. 

No.  26.  Standard  specifications  for  refined  wrought-iron  bars ;  19  pages.    Price, 
5  cents. 

No.  27.  Standard  specifications  for  wrought-lron  plates;  18  pages.    Price,  5 
cents. 

No.  28.  Standard  specifications  for  cast-iron  pipe  and  special  castings;  27 
pages.    Price^  10  cents. 

No.  29.  Standard  specifications  for  cast-iron  locomotive  cylinders;  15  pages. 
Price,  5  cents. 

No.  30.  Standard  specifications  for  extra-high-carbon  steel  splice  bars;  15 
pages.    Price,  5  cents. 

No.  31.  Standard  specifications  for  quenched  high-carbon  steel  splice  bars; 
15  pages.    Price,  5  cents. 

No.  32.  Standard  specifications  for  quenched  carbon  steel  track  bolts;   15 
pages.    Price,  5  cents. 

No.  33.  Standard  specifications  for  quenched  alloy-steel  track  bolts ;  15  pages. 
Price,  5  cents. 

No.  34.  Standard  specifications  for  structural  nickel  steel ;  21  pages.    Price,  5 
cents. 

No.  35.  Standard  specifications  for  structural  steel  for  cars ;  19  pages.    Price, 
5  c^its. 

No.  36.  Standard  specifications  for  structural  steel  for  ships ;  19  pages.    Price^ 
5  oents. 

No.  37.  Standard  specifications  for  rivet  steel  for  ships;  17  pages.    Price.  5 
cents. 

No.  38.  Standard  specifications  for  billet-steel  concrete-reinforcement  bars; 
17  pages.    Price,  5  cents. 

No.  39.  Standard  specifications  for  rail-steel  concrete-reinforcement  bars;  IB 
pages.    Price,  5  cents. 

No.  40.  Standard  specifications  for  cold-rolled  steel  axles ;  15  pages.    Price,  5 
cents. 

No.   41.  Standard  specifications  for  wrought  solid  carbon-steel  wheels  for 
electric  railway  service ;  21  pages.    Price,  5  cents. 

No.  42.  Standard  specifications  for  automobile  carbon  and  alloy  steels;  2S 
pages.    Price,  5  cents. 

No.   43.  Standard   specifications   for   cold-drawn   Bessemer   steel   automatic 
screw  stock ;  11  pages.    Price,  5  cents. 

No.  44.  Standard  specifications  for  cold-drawn  open-hearth  automatic  screw 
stock ;  11  pages.    Price,  5  cents. 

No.  45.  Standard  specifications  for  iron  and  steel  chain;  19  pages.    Price,  5 
cents. 

No.  46.  Standard  specifications  for  foundry  pig  Iron ;  13  pages.    Price,  5  cents. 

No.  47.  Standard  specifications  for  cast-iron  car  wheels;  21  pages.     Price, 
5  cents. 

No.  48.  Standard  specifications  for  malleable-iron  castings;  13  pages.    Price^ 
5  cents. 

No.  49.  Standard  specifications  for  gray-iron  castings;  15  pages.     Price,  5 
cents. 

No.  50.  Standard  specifications  for  hard-drawn  copper  wire ;  25  pages.    Price, 
10  cents. 

No.  51.  Standard  specifications  for  medium  hard-drawn  copper  wire ;  21  pageac 
Price,  5  cents. 

No.  52.  Standard  specifications  for  soft  or  annealed  copper  wire ;  15  pages. 
Price,  5  cents. 

No.  53.  Standard  specifications  for  Lake-copper  wire  bars,  cakes,  slabs,  billets. 
Ingots,  and  ingot  bars ;  15  pages.    Price,  5  cents. 

No.  54.  Standard  specifications  for  electrolytic  copper  wire  bars,  cakes,  slabs, 
billets,  ingots,  and  Ingot  bars;  13  pages.    Price,  5  cents. 

No.  55.  Standard  specifications  for  spelter ;  21  pages.    Price,  5  centa 

No.  56.  Standard  specifications  for  manganese-bronze  Ingots  for  sand  cast- 
ings; 13  pages.    Price,  5  cents. 

No.   57.  Standard  specifications  for  purity  of  raw  linseed  oil  from  Nortf* 
American  seed ;  11  pages.    Price,  5  cents. 
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No.  58.  Standard  specifications  for  purity  of  boiled  llnaeed  oil  from  North 
American  seed ;  11  pages.    Price,  5  cents. 

No.  59.  Standard  specifications  for  turpentine ;  18  pages.    Price,  5  cents. 

No.  60.  Standard  specifications  for  carbon-steel  and  alloy-steel  blooms,  billets, 
and  slabs  for  forgings ;  19  pages.    Price,  5  cents. 

No.  61.  Standard  specifications  for  welded  wrought-iron  pipe;  15  pages. 
Price,  5  cents. 

No.  62.  Standard  specifications  for  quenched  and  tempered  alloy-steel  axles, 
shafts,  and  other  forgings  for  locomotives  and  cars ;  25  pages.    Price,  5  cents. 

MISCELLAKEOUS  SERIES. 

No.  73.  Economic  reconstruction;  74  pages.    . 

No.  74.  Wearing  apparel  in  Peru ;  64  pages.    Price,  10  cents. 

No.  75.  Statistics  of  German  trade,  1909  to  1913;  71  pages.    Price,  10  cents. 

No.  76.  International  trade  in  footwear  other  than  rubber ;  98  pages.  Price, 
15  cents. 

No.  77.  Statistics  of  Austro-Hungarlan  trade ;  64  pages.    Price,  10  cents. 

No.  78.  Trade  of  the  United  States  with  the  world.  1917-18.  Part  1,  Im- 
ports ;  Part  2,  Exports.  458  pages.    Price,  part  1, 10  cents ;  part  2,  25  cents. 

No.  79.  International  trade  In  cement ;  76  pages.    Price,  10  cents. 

No.  80.  Wholesale  prices ;  14  pages.    Price,  5  cents. 

No.  81.  Selling  In  foreign  markets ;  638  pages.    Price,  50  cents. 

No.  82.  Chemical  and  allied  products  used  In  the  United  States ;  194  pages. 
Price,  25  cents. 

No.  83.  Trade  directory  of  South  Australia ;  31  pages.    Price,  5  cents. 

No.  84.  Commercial  handbook  of  China,  volume  1. 

The  editorial  division  was  not  adequately  ecpiipped  to  handle  the 
suddenly  increased  volume  of  material  that  came  in  during  the  last 
six  months  of  the  fiscal  year.  And  it  has  been  in  similar  difficulties 
before,  the  reason  being  that,  while  money  is  at  times  readily  forth- 
coming for  field  investigations,  it  is  seldom  available  for  the  work  of 
handling  the  resultant  reports  promptly.  The  proper  distribution  of 
information  collected  in  the  field  is  just  as  important  as  the  field 
work  itself  and  should  be  provided  for  just  as  carefully  and  as 
liberally. 

CHIEF  CLERK'S  OFFICE. 
ACCOUNTS  SECTION. 

The  work  of  the  accounts  section  consists  chiefly  of  verifying 
accounts  presented  for  payment,  auditing  the  accounts  of  special 
disbursing  agents,  maintaining  a  record  of  the  funds  disbursed  from 
the  various  appropriations  under  the  direction  of  the  Bureau,  prepar- 
ing statements  as  to  the  costs  of  the  various  investigations,  instructing 
the  field  employees  with  regard  to  the  method  of  rendering  their 
accounts,  conducting  the  correspondence  with  regard  to  all  account- 
ing and  fiscal  matters,  and  preparing  data  for  the  annual  appropria- 
tion budgets. 

There  were  passed  for  payment  during  the  year  2.399  vouchers 
covering  salary  and  traveling  expenses  of  employees  in  the  field,  pur- 
chases of  supplies  and  equipment,  and  miscellaneous  services  (not 
including  vouchers  covering  purchases  made  by  the  division  of  sup- 
plies out  of  the  contingent  appropriation),  as  against  2,001  for  the 
year  ended  June  30, 1918, 1,825  for  the  fiscal  year  1917,  1,876  for  the 
fiscal  year  1916,  and  1,700  for  the  fiscal  year  1915.  There  were  3,982 
letters  written  during  the  year  as  against  3,477  for  the  year  ended 
June  30,  1918,  4,600  for  the  fiscal  year  1917,  3,950  for  the  fiscal  year 
1916,  and  3,700  for  the  fiscal  year  1915.  In  addition,  278  travel 
orders  and  travel  authorizations  were  issued,  as  well  as  numerous 
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statements  showing  the  condition  of  the  various  appropriations^* 
expenditures  made  for  the  several  investigations,  and  other  fiscal 
matters. 

While  the  work  of  the  section  was  substantially  increased,  as  a 
result  of  the  increased  appropriations,  there  was  no  increase  in  the 
clerical  force  of  the  section.  Because  of  the  increased  work  of  the 
section  there  should  be  assigned  to  it  at  least  one  additional  clerk 
with  the  ability  to  handle  the  accounts  of  special  disbursing  agents 
and  the  auditor's  settlements  of  the  accounts  of  the  special  disbursing 
agents.  This  clerk  should  be  thoroughly  familiar  with  the  decisions 
of  the  Comptroller  of  the  Treasury  Department,  as  practically  all  of 
the  auditors  settlements  are  based  upon  the  Comptroller's  decisions. 
This  would  relieve  the  chief  of  the  section  of  an  enormous  amount  of 
more  or  less  routine  work  and  permit  him  to  devote  more  time  to 
conistructive  work  and  other  matters  of  an  administrative  nature 
than  he  is  now  able  to  do. 

There  was  appropriated,  for  the  fiscal  year  just  ended,  $125,000 
for  the  commercial  attach^  service;  $125,000  for  the  promotion  of 
commerce ;  $100,000  for  the  promotion  of  commerce  with  Latin  Amer- 
ica; $50,000  for  the  promotion  of  commerce  with  the  Orient;  in 
addition  to  $154,120  for  the  salaries  of  the  statutory  positions  in  the 
Bureau  and  allotments  of  $6,200  for  contingent  expenses  and  $128,000 
for  printing  and  binding.  In  addition  to  these  appropriations,  the 
President  idlotted  to  the  Bureau  the  sum  of  $326,000  from  the  fimds 
of  the  appropriation  for  "  national  security  and  defense  "  to  enable 
the  Bureau  to  carry  on  certain  war  activities  for  which  there  were  no 
available  funds — making  a  total  of  $1,213,320  for  the  year,  as  against 
$737,670  for  the  precedmg  year.  Out  of  these  appropriations  there 
were  employed  in  the  field  during  the  year  192  persons,  including 
the  commercial  attaches,  their  clerks,  special  agents,  trade  commis- 
sioners, commercial  agents,  and  the  employees  in  the  district  offices 
of  the  Bureau.  A  number  of  these  were  employed  for  only  a  part  of 
the  year. 

Ail  commercial  attach^,  special  agents,  and  trade  commissioner? 
who  are  sent  abroad  to  make  special  investigations  or  to  study  eco- 
nomic conditions  are  appointed  special  disbursing  agents  and  must 
give  bond  satisfactory  to  the  Department.  Seventy  of  these  em- 
ployees disbursed  funds  as  special  disbursing  agents  during  the  fiscal 
year  just  ended,  as  against  49  for  the  preceding  year.  These  special 
disbursing  agents  disbursed  $322,308.58  during  the  fiscal  year  ended 
June  30,  1919,  as  against  $203,247.23  for  the  preceding  fiscal  year. 
Funds  were  disbursed  from  the  following  appropriations  by  special 
disbursing  agents  during  the  fiscal  year  ended  June  30, 1919 : 

Oommerclal  attachte,  Domrtment  of  Commerce liwl""  ^^6,^'.6T 

Promoting  commerce,  Department  of  CJommerce {^18  600  Off 

Promoting  commerce,  South  and  Central  America 1919__  44, 600. 1^ 

Promoting  commerce.  Far  East 1919—  28, 915.  4^ 

National  security  and  defense: 

Commodity  experts 1919—  88, 525. 80 

Import  and  export  statistics 1919—  2, 556.00 

Increase  of  compensation.  Department  of  Commerce {l9l8  "  18  ^ 

Total 822, 808. 68 
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It  will  be  seen,  therefore,  that  this  particular  branch  of  the  work 
was  practically  doubled  without  any  increase  in  the  personnel  of  the 
section.  Thirty-three  of  these  special  disbursing  agents  were  ap- 
pointed durii^  the  second  half  of  the  fiscal  year,  and  the  increased 
burden,  therefore,  fell  within  the  period  from  January  1  to  June  30, 
1919. 

APPOINTMENTS    WORK. 

Among  the  special  examinations  held  by  the  Bureau  during  the 
fiscal  year  ended  June  30, 1919,  were  the  following: 

Trade  commissioner  (general  investigations). 

Commercial  attach^. 

Clerk  to  commercial  attach^. 

Commercial  agent  In  district-office  service. 

Trade  commissioner  to  Investigate  European  markets  for  leather  and  raw- 
stock  supplies. 

Trade  commissioner  to  investigate  European  markets  for  Industrial  machinery 
and  construction  materials. 

Trade  commissioner  to  investigate  markets  for  electrical  goods  in  Spain. 

It  is  estimated  that  about  250  persons  were  examined  for  positions 
in  the  Bureau  of  Foreign  and  Domestic  Commerce. 

In  former  years  the  Bureau  employed  "trade  commissioners," 
"  special  agents,"  and  "  commercial  agents  "  to  investigate  trade  con- 
ditions abroad  and  in  the  United  States,  and  we  were  often  asked 
the  difference  between  these  three  classes  of  employees.  As  there 
was  no  essential  difference,  the  Bureau  has  adopted  the  rule  that  in 
the  future,  in  order  to  avoid  any  confusion  on  this  point,  the  term 
*'  trade  commissioner  "  will  be  used  throughout  the  traveling-agent 
service  and  the  term  "  commercial  agent "  will  be  confined  to  agents 
in  the  district-office  service  of  the  Bureau  of  'Foreign  and  Domestic 
Commerce. 

DISTRIBUTION    SECTION. 

Approximately  2,000  names  were  added  to  the  Exporters'  Index 
during  the  year  and  800  names  removed.  Approximately  565,000 
copies  of  selling  letters,  245,000  copies  of  confidential  circulars,  and 
15,000  marked  copies  of  the  daily  Commerce  Reports  were  sent  to 
names  on  this  list.  A  number  of  requests  were  received  from  foreign 
firms  for  names  of  manufacturers  of  various  articles,  which  were 
also  supplied  from  this  list. 

Approximately  1,000  new  lists  were  added  to  the  lists  of  foreign 
firms  interested  in  American  manufactures,  and  there  were  about 
4,000  individual  requests  for  these  lists,  in  some  instances  several 
hundred  distinct  lists  being  furnished  on  one  request. 

Seventeen  Latin  American  circulars,  16  Far  Eastern  circulars,  and 
16  investors'  circulars  were  sent  out  to  names  on  the  various  lists 
especially  maintained  for  these  publications. 

The  revision  of  the  Directory  of  Commercial  Organizations  of  the 
United  States  for  1919  was  begun,  approximately  15,000  forms  being 
sent  to  such  organizations. 
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The  following  table  shows  the  number  of  publications  and  circulars 
distributed  by  tne  Bureau  during  the  fiscal  years  1917, 1918,  and  1919 : 


Publications  Distributed  During  the  Fiscal  Years  Ended  June  30, 

1918,  AND  1919. 

1917, 

Publications. 

1917 

1918 

1919 

Mcnographs: 

Speelal  agents  series 

Speda]  consular  reports 

22 

16 

24 
4 

10 
8 

4 

16 

Mlsoellaneous  series 

Foreign  tariiff  series 

Foreign  tariff  notes 

18 

Industrial  standards 

62 

Confidential  bulletins 

Statistical  publications 

Coafldentfal  drCTilars ; 

5fi 

11 

1 

1 

57 

16 

122 

42 

i 

67 
62 

Press  tetters 

SelUnir  letters 

61 
86 

Iflsoeflaneous  circulars 

Annual  report  of  Chief  of  Bureau 

3 
1 

APPROPRIATIONS  AND  ESTIMATES. 

The  table  below  shows  the  appropriations  that  were  available  for 
the  fiscal  year  ended  June  30,  1919,  those  available  for  the  fiscal 
year  ending  June  30, 1920,  and  the  estimates  that  are  to  be  submitted 
for  the  fiscal  year  ending  June  30.  1921.  It  gives  the  number  of 
persons  employed  and  the  amount  oi  money  expended  in  each  branch 
of  the  w^ork.  It  will  be  seen  that  an  appropriation  of  $1,658,420 
is  asked  for  the  fiscal  year  1921,  this  being  an  increase  of  $747,910 
over  the  year  1920. 

Afpbopbiations  fob  the  Bubeau  of  Foreign  and  Domestic  Gommebce  Dubing 
THE  Fiscal  Yeabs  Ending  June  30,  1919,  and  June  30,  1920,  and  Estimates 
FOB  the  Yeab  Ending  June  30,  1921. 


1919 

1920 

1921 

Appropriations  and  classes  of  work. 

Em- 
ployees. 

Amomit. 

Em- 
ployees. 

Amount. 

Em- 
ployoes. 

Amount. 

Statutory  appropriation: 

Adminlrtrfttion 

7 

21 

4 

20 

6 

1 

1 

5 

10 

3 

14 

21 

120,150 
23,040 

5,530 
29,200 

7,100 
900 

1,200 

4,600 
16,000 

2,820 
22,010 
22,600 

6 

31 

6 

35 
6 
4 
2 
6 
16 
2 
15 
22 
3 

118,550 

37,080 

9,900 

51,000 

7,400 

6,000 

3,700 

7,820 

21,700 

3,200 

2,700 

8 

42 

11 

55 

11 

7 

5 

9 

24 

1 

23 

34 

3 

7 

122,150 

AooouPts,  record*,  and  fltea 

50,000 
17,550 

Collating  tariffs 

Compiling  statistics 

78,850 

Di^ribntuig  information 

13,240 

Divl^n  of  commercial  attaohdB 

10,850 
8,750 
12,270 

Division  of  district  offices 

Dlvioion  of  field  investigations 

Editorial  work 

34,550 

T-atin  AmericftJi  divi«lon .....  .  , 

1,400 
38,560 

Research  and  traivilation.  x 

Trade  information. 

42,450 

Far  Eastern  division 

2,700 

Commercial  intellisenoe 

9,600 

Total 

113 

154,120 

153 

220,510 

240 

337,920 

Promoting  commerce: 

Field  in  veetigators 

23 

27,610 
5,500 

6,367 
5,538 
2,785 
17,088 
4,327 
4,219 
3,111 

83 

4 

4 
3 
13 
3 
2 
2 

164,417 
6,500 

6,400 
6,400 
5,200 
19,900 
6,400 
2,200 
3,200 

60 

8 
20 

241,900 

Ml^rei1anAnii<i x , 

7,500 
14,040 

Maintenance  of  district  offices- 
Salaries  in  district  offices— 

BOittm.       XX         X      .    .  X 

5 

5 

3 

22 

4 
3 
3 

Chicago ^ ........ . 

14,040 

"  NAwOrleftTiip. , 

10.840 

New  York 

32,760 
11,680 

San  Francisco. .^......,.. 

Seattle 

11,680 

St.  LK)tiis 

10,840 

Detroit  (contemplated) 

8,800 

Other  district  office  expenses 

6,786 

ii,366 

10,820 
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AFFBOPBIATIONB  foe  the  BUEEAU  op  FoEEIGN  and  EtoMESTIC   COMMEBCE  DUEINC 

THE  Fiscal  Yeaes  Ending  June  30, 1919,  and  June  30.  1920.  Etc.— Continued. 


1910 

1920 

1921 

Appropriatioiis  »iid  classes  of  work. 

Em. 
ployees. 

Amount. 

Em- 
ployeeB. 

Amount. 

Em. 
ployees. 

Amount 

Miscellaneous.  includlM  rent,  traveling  ex- 
penses, supplies,  cablegrams,  temporary 
clerical  assistance,  etc.,  other  than  district 

$41,670 

194,063 

8125,600 

Total 

68 

125,000 

114 

325,000 

127 

500,000 

!lerks,  and 

2 
2 

1 
1 

12,250 
6,300 
7,900 
2,800 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
2 
2 

11,700 
11,650 
10,800 
11,750 
10,450 
11,950 
11,900 
12,200 
11,250 
10,000 

1,200 
14,800 

9,200 

3 

4 
3 

4 
4 
4 
4 
4 
4 
3 

15,000 

16,500 

12.000 

16,000 

16,000 

1 
2 
2 
2 

5,000 
10,950 
11,800 
11,800 

16,000 

16,500 

16,000 

16.500 

12,000 

2 
2 
2 

9,250 
10,100 
11,900 

.......... 

4 
4 
4 
4 
3 
3 
3 
3 

20,000 

15,000 

14,500 

2 

4.300 

2 

11,100 

14,500 

12,000 

12,000 

11,000 

10,500 

2 

3,500 
8,150 

nt  expenses 

15,550 

38,000 

Total 

23 

125,000 

27 

165,000 

65 

300,000 

Latin  America: 

Office  staff 

41 
12 

36,986 
90,429 
12,585 

13 
12 

20,000 
72,000 
8,000 

20 
15 

30,000 

Field  in ve^itigators 

110,000 

10,000 

Total 

53 

100,000 

25 

100,000 

35 

150,000 

Far  East: 

Office  staff 

8 
6 

7,354 
30,302 
12,344 

10 
12 

20.000 
75,500 
4;  500 

15 
20 

30,000 

Field  investigators 

115,000 

Miscellaneous,  Including  contingent  expenses 

5,000 

Total 

14 

50,000 

22 

100,000 

35 

150,000 

National  security  and  defense: 
Special  Mtatlstical  work- 
Field  investigators 

29 

10,754 
4,246 

59,055 

2,556 

38,389 

105,200 
94,800 

Miscellaneous                       

Import  and  export  statistics- 
Office  staff                     

92 

1 

Field  iaveistieators 

Miscellaneous              

Commodity  experts- 
Field  investigators 

53 

Miscellaneous 

Total                             

175 

315,000 

Development  of  trade  through  motion  pictures: 
Showmen  and  lecturers 

8 

30,000 

Miscellaneous 



39.000 

Total 

8 

69,000 

Poit  allowances*  Miscellaneous 

== 

^== 

100,000 

Transporting  remains  of  officers  and  employees: 
Miscellaneous 

1,500 

Transportation  of  families  and  effects  of  officers 
and  emolovees*  Miscellaneous 

50,000 

869,120 

ijr 

Grand  total 

446 

910,510 

510 

1.658.420 

Digitized  by  VjOOQIC 


BBPOBT  DntECTOR  BUREAU  FOREIGN  AND  DOMESTIO  OOHMEBOB.    313 

The  following  table  gives  the  number  of  employees  in  the  Bureau 
of  Foreign  and  Domestic  Commerce  during  the  years  1912  to  1920. 
It  shows  that  in  the  fiscal  year  that  has  just  closed  the  number  of 
lump-sum  emi>loyees  was  333  and  those  holding  statutory  positions 
113,  while  during  the  fiscal  year  1920  the  force  paid  from  lump-sum 
appropriations  will  probably  reach  188  persons,  with  153  statutory 
employees : 

elcplotees  or  th£  bubeau  of  fobeion  and  domestic  gommebce  dubing  the 
Fiscal  Yeabb  1912  to  1920. 


Year 

ended 

JnobZO 

Promoting  com- 
meroe. 

Promoting  com- 
merce with  South 
and  Central 
America.a 

Investigation 

of  cost  of 
productiQn.<> 

ComnMrdal 
attach^ 

Promoting  com- 
merce in  Far 
East. 

Em- 
ployeeB. 

^^ 

Em- 
ployees. 

Appro- 
priation. 

Em- 
ployees. 

pHation. 

Em- 
ployees. 

Appro- 
pnation. 

Em- 
ployees. 

Appro- 
priation. 

1912. 

11 

12 

16 

34 

ft32 

*&3 

52 

e68 

4  114 

I6OI0OO 
60,000 
60,000 

77,000 
126,000 
125,000 
125,000 
325,000 

1913 

1914      ... 

13 
18 
18 
22 

850,000 
50,000 
50,000 
50,000 

1915 

17 
35 
82 
32 
e53 
25 

850,000 
76,000 
100,000 
100,000 
100,000 
100,000 

20 
20 
20 
20 
23 
27 

8100,000 
100,000 
100,000 
109,000 
125,000 
165,000 

1916 

1917 

1918 

1919 

ei4 
22 

850,000 
100,000 

1920 

National  security  and  defense. 

Total 
lump- 
sum 
em- 
ployees. 

Regular  statutory 
force  of  Bureau. 

Year  ended  June  80— 

Import  and 
export  statistics. 

SpedalstadsUcal 
work. 

Commodity 
experts. 

Em- 
ployees. 

priation. 

Em- 
ployees. 

priauon. 

Em- 
ployees. 

priauon. 

Em- 
ployees. 

priation. 

1912 

11 

12 

29 

80 

105 

127 

128 

333 

188 

<92 
f  88 
r88 
89 
86 
95 
113 
113 
153 

/  8110,600 

1913 

/  114,860 

1914 

/  114,860 

1915 

122,180 

1916 

110,280 
130,640 
154,120 
154,120 

1917..           

1918 

24 
e98 

$125,650 
100,000 

1919 

e29 

$15,000 

53 

8200,000 

1920 

220,510 

a  Exclusive  of  temporary  employees. 

ft  Including  2  positions  in  the  Bureau  provided  for  by  appropriation  act. 

c  Including  temporary  employees. 

*  In  part  estimated. 

<  Inohiding  6  employees  paid  out  of  tarilT  appropriation;  later  transferred  to  statutory  positions. 

/  Including  tann  appropriation  (810,000). 

CONCLUSION. 

Burwell  S.  Cutler  was  the  Director  of  the  Bureau  durin/sj  the  en- 
tire fiscal  year  of  1919  reviewed  in  this  report  During  this  period 
I  was  commercial  attach^  at  London.  Since  my  return  to  Washing- 
ton and  entry  upon  the  duties  of  Director,  I  have  had  an  opportunity 
to  survey  the  present  position  of  the  service  from  the  point  of  view 
of  one  who  has  been  for  several  years  one  of  its  oversea  representa-. 
tives.    In  common  with  other  members  of  the  Bureau  staff  at  home 
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and  abroad,  I  had  appreciated  the  value  of  having  at  the  head  of 
the  Bureau  a  man  like  Mr.  Cutler,  who  had  had  a  practical  and  suc- 
cessful experience  as  a  manufacturer,  with  export  business.  He 
injected  into  the  service  the  practical  point  of  view  of  a  broad-gaui?e 
business  man.  He  was  devoted  to  the  Bureau  and  did  much  to  oe- 
velop  it  along  lines  in  strict  harmony  with  the  best  ideals  of  public 
service,  being  at  the  same  time  always  mindful  of  the  fact  that  the 
ultimate  object  was  to  give  genuine  assistance  to  American  ex- 
porters. My  own  feeling  is  that  the  Bureau  as  he  left  it  was  doing 
the  largest  volume  of  useful  work  in  its  history.  An  extension  or 
the  work  from  year  to  year  had  been  made  possible  by  increased 
appropriations.  The  development  of  the  Bureau's  wort  was  con-  . 
sistent  during  the  periods  wnen  Mr.  Baldwin,  Mr.  Pratt,  and  Mr. 
Cutler  were,  respectively,  in  charge. 

It  is  a  privilege  to  have  the  opportunity  to  guide  the  work  of  the 
Bureau  during  the  present  critical  period  for  American  trade.  Its 
future  should  be  greater  than  its  past  in  proportion  as  there  is  a 
more  insistent  demand  on  the  part  of  American  business  for  its 
services. 

Eespectfully, 

PhitiIp  B.  Keknedt, 

Director  of  Bweau. 

To  Hon.  WnxiAM  C.  Redfield, 

Secretary  of  Commerce. 
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Department  op  Commisrce, 

Bureau  of  Standards, 
Washington^  July  i,  1919. 
Sir:  There  is  submitted  herewith  a  report  of  the  work  of  the 
Bureau  of  Standards  for  the  fiscal  year  ended  June  30, 1919. 

L  FUNCTIONS,  ORGANIZATION,  AND  LOCATION. 

Before  describing  in  detail  the  various  scientific  and  technical 
problems  in  which  the  Bureau  of  Standards  is  engaged,  the  foUow- 
inff  brief  statement  as  to  its  functions  and  organization  may  be 
hdpful  to  those  unfamiliar  with  the  subject  of  standardization  in 
its  broad  and  modern  sense. 

The  standards  with  which  the  Bureau  is  authorized  to  deal  may 
be  conveniently  classed  as  follows:  Standards  of  measurement, 
standard  values  of  constants,  standards  of  quality,  standards  of 
mechanical  performance,  and  standards  of  practice. 

I,  DEFINITION  OF  STANDARDS. 

Standards  of  Measurement. 

A  standard  of  length  may  be  taken  as  an  example  of  a  standard 
of  measurement.  It  must  be  a  length  which  is  unchanging,  repro- 
ducible, and  capable  of  being  compared  with  the  working  standards 
used  in  the  most  precise  scientific  work  or  with  those  used  in  com- 
merce and  industry.  The  fundamental  standard  must  be  subdivided 
and  working  standards  prepared  of  these  parts,  and  for  the  meas- 
urement of  greater  length  standards  must  be  prepared  which  are 
multiples  of  the  fundamental  standard.  This  process  of  subdividing 
and  multiplying  the  standard  involves  difiiculties  as  great  as  those 
met  with  in  the  preparation  of  the  fundamental  standard  itself. 

The  construction  of  a  set  of  standard  weights  from  a  single  unit 
is  also  an  illustration;  a  whole  set  of  standard  weights  must  be 
prepared  before  the  standard  weight  of  the  Government  can  be- 
come available  to  the  public.  When  the  standard  of  length  or  weight 
has  been  found  with  as  many  desirable  qualities  as  possible,  and 
before  the  working  standards  of  the  subdivisions  or  multiples  can 
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be  prepared,  the  question  as  to  the  method  of  comparison  arises^ 
which  again  involves  the  solution  of  difficult  scientific  problems  in 
connection  with  the  balance  or  the  methods  used.  These  balances 
ran^e  from  that  capable  of  measuring  the  thousandth  part  of  a 
milligram  to  the  large  testing  machine  capable  of  measuring  a  load 
of  thousands  of  tons.  The  complete  range  must  be  covered  which 
involves  not  only  a  large  number  of  working  standards,  all  of  which 
must  agree  with  the  fundamental  standard,  but  apparatus  suitable 
for  the  comparison  of  these  standards  with  all  of  the  lengths  or 
weights  found  in  practice. 

These  steps  and  equipment  are  absolutely  essential  in  order  to 
secure  uniform  measurements  of  length  or  weight  throughout  the 
country,  and  they  have  their  counterpart  in  every  quantity  that  has 
to  be  measured,  whether  it  be  length,  weight,  temperature,  heat,  light, 
or  the  various  electrical  measurements  or  other  standards  of  meas- 
urement These  standards  in  one  form  or  another  are  involved  in 
practically  every  scientific  investigation,  industrial  process,  en- 
gineering structure,  or  commerical  transaction. 

Physical  Constants. 

There  aire  many  fixed  relations  between  physical  quantities,  the 
values  of  which  it  is  extremely  important  to  know.  These  values  are' 
usually  termed  ^^  physical  constants.''  and  are  used  in  every  branch 
of  scientific  work  or  industry.  .  Tne  amount  of  heat  required  to 
chan^  a  pound  of  water  into  steam  under  normal  conditions  and  the 
relation  between  heat  and  mechanical  energy  are  two  important 
physical  constants;  their  values  are  used  in  practically  every  compu- 
tation in  connection  with  the  designing  of  steam  engines  and  boilers, 
the  tests  of  their  efficiencies,  or  the  measurement  of  their  output 
The  amount  of  heat  required  to  turn  liquid  ammonia  into  vapor  or 
the  amount  of  heat  required  to  melt  a  pound  of  ice  are  constants 
equally  important  in  the  refrigerating  industries.  The  value  of  the 
relation  between  electrical  and  mechamcal  energy  is  involved  in  many 
commercial  transactions  concerned  in  electricity. 

Accurate  and  authoritative  values  of  these  constants  are  just  as 
essential  as  in  the  case  of  standards  of  measurement.  Many  of  these 
now  in  use  are  old  and  obsolete  and  need  redetermination  by  means 
of  the  best  modem  facilities  for  physical  measurement.  Their  deter- 
mination involves  the  most  difficult  and  precise  work  in  all  branches 
of  physics  and  chemistry— a  fact  not  generally  known  by  those  not 
engaged  in  the  scientific  or  technical  work  where  these  constants  are 
used. 

Standards  of  Quality. 

A  standard  of  quality  for  a  given  material  may  sometimes  take  the 
form  of  a  sample  of  that  material  with  which  other  materials  of  the 
same  kind  can  be  compared,  but  this  is  generally  a  makeshift  of  the 
poorest  sort^  It  is  only  resorted  to  in  the  absence  of  definite  and 
reliable  specifications  in  terms  of  measurable  properties;  that  is  to 
say,  a  standard  of  quality  of  a  material  usually  takes  the  form  of  a 
specification  or  definition  of  its  properties,  involving,  of  course,  the 
measurement  of  those  properties  by  means  of  the  usual  standards  of 
measurement  A  certain  kind  of  steel,  a  cement,  a  paint,  an  oil,  or  a 
paper  or  cloth  is  found  by  use  to  be  good  or  poor.    The  questions 
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then  arise :  Why  is  it  good  or  poor  ?  What  are  the  physical  or  chemi- 
cal properties  or  the  particular  combination  of  elements  which  make 
it  of  gCKxi  or  poor  quality  t  How  are  its  properties  to  be  measured  or 
its  constituents  determined?  These  are  questions  for  the  laboratory 
to  answer  and  involve  physical  and  chemical  investigations  of  the 
most  difficult  sort 

A  standard  of  quality  for  a  fl;iven  material  necessarily  takes  into 
account  the  purpose  for  which  tine  material  is  to  be  used.  To  set  the 
standard  too  low  results  in  losses,  poor  efficiencv,  and  even  loss  of 
life ;  to  make  it  too  hi^  may  result  precisely  in  the  same  thing :  that 
is  to  say,  the  material  must  be  suitable  for  the  purpose  intended,  and 
the  Bureau's  investigations  in  connection  with  the  properties  of 
materials  are  to  enable  the  user  of  these  materials,  first,  to  select  in- 
telligently the  material  best  suited  for  the  purpose;  second,  to  specify 
it  in  terms  which  the  producer  can  not  mistake;  and,  thini,  to  make 
the  necessary  tests  to  ascertain  whether  or  not  the  material  supplied 
IS  in  accordance  with  the  specifications. 

The  actual  testing  of  materials  bv  the  Bureau  of  Standards  to  as- 
certain whether  or  not  they  comply  with  specifications  is  confined 
almost  exclusively  to  Government  purchases,  but  in  making  these 
tests  (in  which  the  Bureau  has  had  the  hearty  cooperation  ot  prac- 
tically all  the  departments  of  the  Government  service)  it  is  compelled 
to  make  many  investi^tions  concerning  the  pro^rties  of  materials, 
their  specification,  and  measurement.  While  this  work  is  of  great 
value  in  placing  Government  purchases  on  a  correct  business  basis, 
the  results  of  the  investigations  as  to  the  properties  of  materials  and 
the  information  gained  in  testing  Government  supplies  are  even 
more  important  to  the  general  public  and  are  distributed  in  the  form 
of  suitable  publications. 

The  Bureau  does  not  compete  with  private  testing  laboratories, 
but  endeavors  to  assist  them  by  the  development  of  standard  speci- 
fications, methods  of  measurement,  and  other  matters  where  uni- 
formity is  desirable,  much  of  which  information,  as  stated  above,  is 
securea  in  connection  with  the  testing  of  materials  purchased  by  the 
Government  and  a  close  observation  of  their  use. 

The  time  is  not  far  distant  when  it  will  be  required  that  all  ma- 
terials bought  or  sold  shall  be  as  represented,  but  it  should  be  kept 
in  mind  that  this  is  impossible  except  in  the  case  of  those  materials 
where  proper  standards  of  quality  and  methods  of  measurement  have 
been  developed.  It  must  not  be  assumed  that  the  purchaser  or  user 
is  the  party  principally  benefited  in  the  development  of  such  stand- 
ards; on  the  contrary,  the  manufacturer,  first  of  all,  is  interested  in 
the  quality  of  all  things  which  affect  the  quality  of  his  product;  and 
while  the  Bureau's  efforts  in  this  field  are  devoted  principally  to  the 
pointing  out  and  measurement  of  those  properties  upon  which  the 
quality  of  the  materials  depends,  it  is  to  be  regretted  that  its  force 
and  equipment  are  insufficient  to  render  more  assistance  to  manu-' 
facturers  with  a  view  to  a  direct  improvement  of  those  parts  of  the 
process  upon  which  the  quality  of  the  output  depends. 

Standards  of  Performance. 

The  value  of  an  instrument,  device,  or  machine  almost  always  de- 
pends upon  the  efficiency  of  its  performance.  In  such  cases  it  is 
necessary  to  state  the  performance  desired  or  guaranteed  in  terms 
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which  are  correct  and  susceptible  of  measurement.  As  in  the  case 
of  standards  of  quality,  the  standard  involved  is  more  often  in  the 
form  of  a  specincation,  but  specifications  are  useless  unless  based 
upon  correct  scientific  and  mechanical  principles  and  supplemented 
with  a  statement  of  the  method  to  be  used  in  ascertaining  whether 
or  not  the  specifications  or  guaranties  have  been  complied  with. 

The  performance  of  an  engine  or  boiler,  a. pump,  an  electrical 
generator  or  motor,  a  weighing  device,  or  a  telescope  can  usually  be 
measured,  but  the  quantities  to  be  measured  and  the  method  used 
must  be  specified  correctly  and  understood  by  all  the  parties  con- 
cerned in  the  construction,  purchase,  or  use  of 'such  apparatus.  To 
do  this  properly  involves  the  use  of  standards  of  measurement,  stand- 
ard values  of  constants,  and  standards  of  quality.  The  Bureau  of 
Standards  does  not  attempt  to  cover  this  field  completely,  but  onlv 
those  cases  where  there  is  a  lack  of  definite  information  upon  whicn 
to  base  specifications  and  only  to  the  more  important  classes  of  ap- 
paratus. To  secure  this  information  involves  investigations  quite 
as  scientific  in  character  and  as  difiicult  as  in  the  case  of  other 
standards,  as  well  as  a  knowledge  of  technical  and  manufacturing 
processes.  In  this  fiejd,  as  well  as  in  the  field  dealing  with  the 
properties  of  materials,  the  Bureau  has  had  the  most  hearty  coopera- 
tion of  the  various  Grovemment  experts,  manufacturers,  engineers, 
ond  the  technical  societies. 

Standards  of  Practice. 

Standards  of  practice  are  generally  involved  in  the  enactment  of 
laws  when  technical  and  scientific  matters  are  concerned,  in  the  or- 
dinances relating  to  the  regulation  of  public  utilities,  and  in  the  es- 
tablishment of  building  and  safety  codes.  Like  standards  of  per- 
formance, they  are  dependent  upon  standards  of  measurement  and 
standards  of  quality  and  are  of  the  most  vital  importance  in  ques- 
tions pertaining  to  the  welfare  and  safety  of  the  public.  In  a  field  so 
broad  the  Bureau  can  only  touch  upon  the  more  important  aspects 
of  the  work,  where  national  uniformity  is  desired — fields  which  can 
not  be  covered  eflSciently  in  private  laboratories. 

2.  RELATION  OF  THE  BUREAU'S  WORK  TO  THE  PUBLIC. 

Comparison  of  Standards  of  Scientific  and  Educational  Institutions 
or  of  the  Public  with  Those  of  the  Bureau. 

It  is  perfectly  obvious,  even  to  one  unfamiliar  with  the  subject, 
that  the  maintenance  on  tne  part  of  the  Grovemment  of  correct  stand- 
ards of  measurement  or  quality  or  performance  calls  for  continuous 
scientific  and  technical  investigations  of  the  highest  grade,  involving 
the  most  competent  expert  services  and  the  best  scientific  equipment. 
When  this  is  accomplished,  there  still  remains  the  serious  problem  of 
making  the  results  available  and  useful  to  the  public. 

The  Bureau  compares  with  its  own  standards  of  measurement  the 
standards  of  measuring  instruments  of  States,  cities,  scientific  labora- 
tories, educational  institutions,  or  th^  public,  for  which  a  nominal  fee 
is  charged,  except  in  the  case  of  the  National  and  State  Government 
institutions.  It  gives  advice  concerning  these  standards  or  their  use, 
whether  it  be  in  connection  with  the  enactment  of  laws,  regulations, 
or  ordinances  concerning  the  weights  and  measures  of  everyday 
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trade  or  in  connection  with  precision  standards  used  in  scientific 
work.  It  gives  advice  upon  req^uest  to  State  and  city  officials,  public- 
service  commissions,  and  public-utility  corporations  regarding  the 
standards  of  measurement,  or  quality,  or  performance  involved  in 
legislation  or  regulation  pertaining  to  the  public  utilities. 

Work  of  the  Bureau  in  an  Advisory  Capacity. 

Many  questions  of  disagreement  between  the  public  and  utility 
companies  as  to  matters  involving  the  use  of  standards  are  referred 
to  the  Bureau  for  advice  or  adjustment,  often  avoiding  unfair  and 
inconsistent  regulations,  as  well  as  long-drawn-out  and  eamensive  liti- 
gation. There  is  a  groat  need  on  the  part  of  the  public  for  unbiased 
and  reliable  information  pertaining  to  the  standards  entering  into 
the  regulation  and  sale  of  the  services  of  public  utilities.  As  far  as 
possible,  such  information  is  given  in  the  f oirm  of  publications  upon 
definite  subjects. 

The  Bureau  is  constantly  called  upon  to  compare  the  weights  and 
measures  in  use  by  State  and  municipal  officials,  as  well  as  by  the 
public  in  general,  with  those  belonging  to  the  Bureau.  This  work  is 
of  the  greatest  importance  in  bringing  to  the  attention  of  the  public 
the  value  of  exact  standards  and  the  benefits  derived  through  their 
use  in  ordinary  life. 

Likewise,  a  great  many  inquiries  are  received  concerning  the  use 
of  the  various  materials  of  construction,  and  the  Bureau  has  fre- 
quently assisted  in  the  preparation  of  specifications  on  which  to  base 
the  purchase  of  such  materials. 

In  the  formulation  of  safety  codes  designed  to  govern  electrical 
and  other  construction,  the  Bureau  has  taken  an  active  part  and  has 
been  represented  on  many  committees  dealing  with  such  work. 

3.  RELATION  OF  THE  BUREAU'S  WORK  TO  THE 
INDUSTRIES. 
Assistance  in  Establishing  Exact  Standards  of  Measurement  Needed 
in  Industries. 

It  must  not  be  inferred  from  the  above  that  the  Bureau's  activi- 
ties are  devoted  principally  to  the  interests  of  the  user  or  consumer. 
The  fundamental  facts  regarding  standards  of  measurement,  quality, 
or  performance  are  the  very  things  which  most  deeply  concern  man- 
ufacturers ;  they  are  fundamentally  concerned,  either  directly  or  indi- 
rectly, with  the  improvement  of  methods  of  production  or  the  qual- 
ity of  the  output.  It  may  be  said  that  the  JBureau  occupies  some- 
what the  same  position  with  respect  to  the  manufacturing  interests 
of  this  country  that  the  bureaus  of  the  Department  of  Agriculture  do 
to  the  agricultural  interests.  Many  industries  are  just  beginning  to 
realize  the  importance  of  precise  methods  of  measurement  and  scien- 
tific investigation  which,  in  practically  every  case,  involve  some 
kind  of  measurement. 

It  is  upon  quality  as  well  as  upon  price  that  competition  must 
finally  depend,  whether  in  domestic  or  foreign  commerce.  The  use 
of  exact  methods  and  scientific  results  is  the  greatest  factor  in  the 
improvement  of  quality,  efficiency,  or  the  development  of  new  in- 
dustries. The  educational  value  of  the  Bureau's  work  in  this  re- 
spect is  filmost  entirely  unknown  to  the  general  public,  and  yet  the 
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Bureau  receives  hundreds  of  letters,  as  well  as  many  personal  visits 
from  manufacturers,  seeking  information  as  to  standards  of  measure- 
ment, how  to  use  them,  how  to  measure  the  properties  of  materials,  or 
as  to  the  fundamental  physical  and  chemical  principles  involved; 
also,  ^vhat  is  of  even  greater  importance,  how  to  initiate  and  carry 
out  scientific  investigations  and  tests  on  their  own  account  in  their 
particular  fields  of  work. 

The  importance  of  maintaining  scientific  institutions  having  to 
do  with  standardization  and  the  application  of  precise  measurements 
to  the  industries  has  been  recognized  by  all  the  leading  countries  of 
the  world.  Great  Britain  maintains  the  Standards  Department  of 
the  Board  of  Trade,  which  is  in  charge  of  the  standards  and  inspec- 
tion service  of  the  trade  weights  and  measures;  also  the  National 
Physical  Laboratory,  whose  functions  include  matters  pertaining  to 
scientific  and  technical  standards,  physical  constants,  and  to  some 
extent  the  properties  of  materials.  The  Laboratoire  d'Essais  of 
France,  while  not  as  extensive  as  the  English  institution,  is  charged 
with  similar  duties.  Germany  maintains  three  such  institutions — 
the  Normal-Eichungs  Konmiission^  equipped  with  the  buildings, 
personnel,  and  apparatus  necessary  m  standardizing  and  controlling 
the  weights  and  measures  of  trade;  the  Physikalisch-Technische 
Ileichsanstalt,  covering  testing  and  investigations  in  connection  with 
scientific  and  technical  standards  other  than  weights  and  measures; 
and  the  Prussian  Government  maintains  the  Materialpriifungsamt^ 
a  large  institution  devoted  to  the  investigating  and  testing  of  struc- 
tural, engineering,  and  other  materials. 

It  is  generally  recognized  that  these  institutions  have  been  ex- 
ceedingly important  factors  in  the  industrial  progress  of  these 
countries. 

Performance  of  Tests  and  Investigations  and  Collection  of  Funda- 
mental Data. 

While  the  greater  part  of  the  Bureau's  efforts  were  given  up  dur- 
ing the  war  to  work  m  connection  with  the  military  departments  of 
the  Government,  it  was  never  before  called  upon  to  such  an  extent 
for  advice  and  scientific  data  by  the  industries.  Most  of  these  ques- 
tions arose  out  of  the  manufacture  of  equipment  and  material  of  a 
military  nature,  as  a  large  number  of  firms  entered  into  this  work 
during  the  war  without  any  great  amount  of  previous  experience. 
A  great  many  of  these  requests  came  directly  from  the  manufac- 
turers, others  through  the  War  Industries'  Board,  and  still  others 
from  various  commissions  having  to  do  with  the  production  and 
commercial  aspects  of  the  war. 

Every  section  of  the  Bureau  cooperated  to  a  greater  or  lesser 
extent  with  the  manufacturers  of  the  country,  and,  as  a  result,  closer 
relations  have  been  established  between  the  industrial  plants  and 
the  Bureau.  It  is  evident  that  this  relationship  will  continue  and 
become  of  great  economic  value ;  but,  if  the  Bureau  is  to  retain  its 
high  position  in  the  various  industrial  fields  and  meet  the  rapidly 
increasing  demands  for  its  services,  the  greatest  amount  of  support 
possible  must  be  given  to  it  by  the  industries. 

Training  of  Experts  in  Various  Industrial  Fields. 

Through  the  increased  activities  of  nearly  all  the  industries  of  the 
country  and  the  demand   for  trained  investigators,  the  Bureau's 
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scientific  staff  has  been  largely  depleted,  and  it  will  be  a  matter  of 
some  time  before  it  can  be  brought  back  to  the  plane  of  high  effi^ 
ciency  which  it  has  previously  maintained.  It  is  assumed  that  th& 
compensation  paid  scientific  and  technical  men  in  the  Government 
service  will  be  adjusted  to  a  scale  more  commensurate  with  that  paid 
by  scientific  institutions  and  industrial  laboratories,  but  even  then- 
the  industries  should  cooperate  in  every  way  possible  to  maintaini 
the  Bureau's  staff  intact  and  of  the  best  material.  Many  instances 
could  be  given  where  the  mdustries  have  taken  experts  with  little 
warning  and  with  no  apparent  consideration  as  to  the  consequences. 
The  traming  of  men  for  research  is  one  of  the  most  important  ways 
in  which  the  Bureau  can  aid  the  industries;  but  to  do  this  it  is  neces- 
sary to  maintain  its  own  staff  in  the  highest  degree  of  efficiency. 

4.  RELATION  OF  THE  BUREAU'S  WORK  TO  THE 
GOVERNMENT. 

Comparison  of  Standards  of  Other  Government  Departments  with 
Those  of  the  Bureau. 

The  use  of  exact  standards  enters  into  every  branch  of  the  Govern- 
ment service,  as  it  does  into  every  industry  and  into  the  everyday  life 
of  all  persons.  It  was  in  the  Government  service,  however,  that  the 
need  for  exact  standards  was  first  appreciated.  The  work  done  for 
the  Government  is  in  nowise  different  from  that  carried  on  for  indi- 
viduals and  involves  the  same  problems. 

Many  bureaus  of  the  Government  service  are  charged  with  the 
administration  of  laws  and  the  establishment  of  regulations,  the  in- 
telligent application  of  which  depends  very  largeTv  on  the  use  of 
exact  standards.  This  is  true  to  a  greater  extent  tnan  is  generally 
supposed.  The  Bureau  of  Standards  has  cooperated  freely  with  such 
branches  of  the  Government,  and  the  service  rendered  has  involved 
every  department  of  physics  and  chemistry  covered  by  the  Bureau's 
activities.  The  neglect  of  such  matters  in  the  past  has  been  a  frequent 
source  of  misunderstanding  and  litigation  between  the  Government 
service  and  the  public.  Conspicuous  examples  of  bureaus  to  which 
such  assistance  has  been  given  are  the  Customs  and  Internal-Revenue 
Services,  Steamboat-Inspection  and  Coast  Guard  Services,  and  the 
Bureau  of  Navigation  of  the  Department  of  Commerce,  as  well  as 
all  bureaus  of  the  War  and  Navy  Departments  engaged  in  construc- 
tion or  development  work. 

Performance  of  Tests  and  Investigations  and  the  Collection  of  Scien- 
tific Data  of  a  Fundamental  Nature. 

The  engineering  and  building  construction  in  progress  at  all  times 
by  the  Government  is  exceedingly  great,  both  in  variety  and  magni- 
tude, in  all  of  it  a  knowledge  of  the  materials  employed  is  of  funda- 
mental importance  from  the  standpoints  of  economy,  efficiency,  and 
safety.  The  work  of  investigating  the  properties  of  structural  mate- 
rials was  taken  up  and  is  carried  on  primarily  for  the  purpose  of 
securing  the  information  needed  by  the  Government  service  in  its 
structural  work.  This  information  is  as  necessary  to  the  public  in 
construction  work,  and  every  effort  is  made  by  the  Bureau  to  make  its 
findings  in  a  form  available  to  the  public  generally.    The  demands 


Digitized  by  VjOOQIC 


324  REPORTS   OF  THE  DEPARTMENT  OF  COMMERCE.  . 

for  information  of  this  sort  have  come  from  practically  all  Grovem- 
ment  bureaus  and  establishments,  but  especially  so  in  connection  with 
the  structural  work  canied  on  by  the  Office  of  the  Supervising  Archi- 
tect, the  engineering  branches  of  the  Army,  the  Bureau  of  Construc- 
tion and  Kepair  of  the  Navy,  the  Panama  Canal,  and  the  Reclamation 
Service. 
Advisory  and  Consulting  Capacity. 

One  of  the  most  important  services  which  the  Bureau  has  been 
able  to  render  to  other  departments  of  the  Government,  both  civil 
and  military,  has  been  of  an  advisory  and  consulting  nature  in  mat- 
ters pertaining  to  the  scientific  work  in  which  these  departments 
were  interested.  Too  great  emphasis  can  not  be  placed  on  the  im- 
portance of  this  phase  of  the  Bureau's  work.  Its  maintenance  would 
be  warranted  for  this  reason  alone,  even  though  its  usefulness  in  this 
field  is  but  a  small  portion  of  the  total  service  which  it  has  rendered 
other  branches  of  the  Government. 

The  Bureau's  laboratories  have  been  open  and  its  experts  available 
at  all  times  to  every  department  of  the  Gk)vemment,  and  in  many 
cases  substantial  help  has  been  rendered  to  the  military  and  civil  de- 
partments through  the  familiarity  of  the  Bureau  with  certain  kinds 
of  work,  and  its  ability  to  quiGkly  decide  whether  the  particular 
methods,  materials,  or  devices  were  suitable  for  the  service  in  ques- 
tion. 

The  Bureau  as  a  Testing  Laboratory  and  Its  Work  in  the  Prep- 
aration of  Specifications  on  Which  to  Base  the  Purchase  of 
Materials. 

The  Bureau  of  Standards  serves  as  a  testing  bureau  for  the  various 
departments  of  the  Government  when  callea  upon ;  and,  as  such,  is 
assisting  to  place  Government  purchases  upon  an  economical  and 
businesslike  basis.  The  example  of  the  Government  in  such  matters 
has  a  far  greater  influence  upon  the  public  than  is  generally  sup- 
posed. The  Government  can  do  no  greater  service  to  the  country 
than  to  place  its  own  purchases  upon  a  basis  which  may  be  taken  as 
a  standard  by  the  public  at  large.  This  work  involves  the  specifica- 
tion of  a  wiae  range  of  structural  and  miscellaneous  materials  and 
their  testing,  when  delivered,  to  ascertain  whether  or  not  they  com- 
ply with  the  specifications.  This  is  especially  important,  since  such 
materials  are  purchased  by  means  of  competitive  bids,  a  method  re- 
sulting in  much  fraud  and  injustice  unless  suitable  standards  are 
established  and  successful  bidders  held  absolutely  to  this  standard  in 
making  deliveries.  Furthermore,  most  purchasing  officers  are  realie- 
ing  the  great  importance  of  having  such  testing  done  by  a  disinter- 
ested institution  equipped  with  the  scientific  and  other  facilities  for 
performing  the  service  in  a  manner  that  is  fair  to  both  parties  con- 
cerned in  the  purchases. 

Among  the  (Jovemment  bureaus  and  establishments  which  have 
utilized  the  Bureau  of  Standards  as  a  testing  institution  in  connec- 
tion with  the  purchase  of  supplies,  may  be  mentioned  the  Government 
Printing  Office,  in  connection  with  the  purchase  of  paper,  inks,  and 
printing  supplies,  and  the  Post  Office  Department,  in  connection 
with  the  purchase  of  paper,  twine,  textiles,  etc.  A  wide  range  of 
materials  has  been  tested  for  the  Quartermaster  Corps  of  the  Army, 
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the  Bureau  of  Supplies  and  Accounts  of  the  Navy,  and  the  Panama 
Canal.  The  General  Supply  Committee  has  called  upon  the  Bureau 
for  assistance  in  the  specification  of  all  sorts  of  supplies  and  equip- 
ment, as  well  as  the  testing  of  samples  submitted  by  bidders  or  the 
supplies  bid  upon.  Practically  every  branch  of  the  Government 
service,  including  the  District  of  Columbia,  utilizes  the  Bureau  of 
Standards  as  a  testing  bureau.  Here,  again,  as  in  other  fields  of  the 
Bureau's  activities,  it  gains  much  useful  knowledge,  which  is  given 
to  the  public  in  the  form  of  suitable  publications. 

5.  RELATION  OF  THE  BUREAU  TO  THE  MILITARY 
SERVICES  DURING  THE  WAR. 

Aid  in  the  Development  of  Devices  for  Military  Purposes. 

The  war  brought  about  the  most  rapid  and  intense  application  of 
science  the  world  has  experienced.  Scientific  research  received  a 
stimulus  that  extended  far  beyond  militarv  fields  and  produced 
results  of  great  permanent  value  to  the  industrial,  as  well  as  the 
military,  world.  The  Bureau  cooperated  with  the  Army  and  Navy 
in  the  solution  of  their  scientific  problems  relating  to  the  develop- 
ment of  all  sorts  of  devices  for  military  purposes,  and  was  frequently 
called  upon  for  advice  by  those  manufacturers  who  during  the  war 
entered  the  field  of  producing  military  equipment  for  the  nrst  time. 
The  experience  gained  through  the  investigation  of  these  problems 
had  many  useful  applications  m  the  fields  of  industry  without  in  any 
way  revealing  the  military  nature  or  value  of  the  particular  results 
sought. 

Tne  Biu-eau  was  exceedingly  fortunate  in  securing  substantial 
appropriations  from  Congress  for  carrying  on  work  of  this  char- 
acter in  cooperation  with  nie  Army  and  Navy.  The  various  bureaus 
of  both  these  departments  not  only  devoted  funds  to  scientific 
research  wherever  necessary,  but  their  cooperation  with  the  Bureau 
of  Standards  was  all  that  could  be  desired,  and  they  should  be  given 
the  greatest  credit  for  utilizing  the  resources  of  the  Bureau  to  their 
fullest  extent. 

Many  cases  might  be  cited  where  the  Bureau  undertook  the  devel- 
opment of  military  devices  by  its  own  staflf  or  in  cooperation  with 
the  experts  of  the  Army,  Navy,  or  manufacturers.  A  few  character- 
istic and  important  examples  which  may  be  cited  are :  The  develop- 
ment of  sound-ranging  devices  in  cooperation  with  the  Engineer 
Corps  of  the  Army ;  the  production  of  an  electrical  device  for  syn- 
chronizing airplane  machme  guns  and  propellers ;  the  application  of 
the  radio  compass  to  both  air  and  water  navigation ;  the  development 
of  instruments  for  the  navigation  of  air  craft ;  the  production  of  a 
hydrogen  detector  for  submarines;  and  the  development  of  all  sorts 
01  optical  instruments  for  purposes  of  observation,  range  finding, 
and  navigation.  Work  in  cooperation  with  the  Inventions  Section 
of  the  General  Staff  has  resulted  in  great  improvements  in  the  design 
of  rifles,  machine  ^ns,  and  many  other  devices  for  like  use.  An 
elaborate  investigation  of  methods  of  signaling  by  the  use  of  invis- 
ible rays  and  the  development  of  devices  for  the  detection  of  secret 
writing  may  likewise  be  cited.    In  the  field  of  aeronautic  power 
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plants,  a  special  carbureter  for  air-craft  engines  and  a  high-speed 
gas-engine  indicator  were  developed,  together  with  other  devices  for 
aviation  use.  A  great  deal  of  work  was  done  in  connection  with 
aerial  photography  for  the  Signal  Corps,  and,  as  a  result  of  this 
investigation,  a  special  hypersensitized  plate  was  produced. 

Development  of  New  Materials. 

As  mentioned  in  the  preceding  paragraph,  the  stimulus  of  the  war 
was  felt  in  eveir  branch  of ,  the  industries.  Not  only  were  new  de- 
vices produced  for  military  purposes,  but  certain  entirely  new  mate- 
rials were  developed.  The  shortage  of  raw  materials  in  certain  lines, 
caused  by  the  cutting  off  of  the  supply  from  Europe,  led  scientific 
men  to  turn  their  attention  to  the  production  of  satisfactory  sub- 
stitutes, and  to  the  use  of  many  familiar  materials  for  novel  pur- 
poses. Thus  the  manufacture  of  optical  glass  in  this  country  (a 
material  formerly  produced  only  in  Europ?)  was  proven  to  be  a 
commercial  proposition  through  the  elaborate  investigation  which 
had  been  carried  on  by  the  Bureau  even  before  the  war.  In  like 
manner  the  shortage  or  linen  led  the  Bureau  to  develop  a  satisfac- 
tory cotton  fabric  for  use  in  covering  airplane  wings.  A  filter  paper 
for  gas  masks  was  produced,  and  many  specifications  were  prepared 
for  all  sorts  of  materials,  such  as  prepared  roofings,  wall  board, 
plaster  board,  cement,  concrete,  etc.  New  paints,  designed  for  the 
protection  of  the  interior  of  shells,  the  holds  of  vessels,  as  well  as 
waterproof  glues  and  varnishes,  were  developed  throuffh  the  Bureau's 
efforts.  In  all  this  work  the  Bureau  cooperated  with  the  military  de- 
partments and  the  manufacturers,  often  acting  merely  in  an  advisory 
capacity,  but  more  frequently  carrying  out  complete  investigations 
in  each  of  the  particular  lines.  Here,  again,  the  information  gained 
in  reference  to  materials  for  military  work  has  even  a  greater  value 
in  connection  with  the  industries.  There  are  few  cases  where  the 
military  and  industrial  interests  were  not  equally  important. 

Activities  in  the  Field  of  Aeronautics. 

The  Bureau  has  engaged  in  researches  and  tests  in  connection  with 
the  determination  oi  important  fundamental  data  needed  in  aero- 
nautics; the  investigation  and  test  of  instruments,  devices,  and  mate- 
rials used  in  air  craft  for  the  air  services  of  the  Army  and  Navy,  the 
National  Advisory  Committee  for  Aeronautics,  the  Bureau  of  Air- 
craft Production,  and  for  manufacturers — a  service  which  has  re- 
sulted in  great  permanent  value  to  both  military  and  civil  aero- 
nautics and  to  those  emi)loying  internal  combustion  engines. 

This  work  has  included  teste  in  the  altitude  laboratory  on  various 
aeronautic  engines  to  determine  the  variation  of  horsepower  with 
altitude,  compression  ratio,  and  air  temperature ;  the  value  of  super- 
charging devices  designed  to  enable  airplanes  to  attain  higher  alti- 
tudes ;  the  comparative  values  of  various  aviation  fuels ;  the  prepara- 
tion of  specifications  for  special  aviation  gasoline;  and  the  relative 
merite  of  different  carburetors,  radiatore,  and  other  apparatus.  A 
complete  investigation  of  airplane  ignition  systems,  including  tests 
of  magnetos  and  spark  plugs,  the  development  of  a  special  improved 
spark-plug  porcelain;  investigation  of  the  strength  of  materials 
used  in  the  construction  of  airplanes;  tests  of  aM  kinds  of  aero- 
nautic instrumente  and  development  of  certain  special  devices ;  aero- 
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dynamic  tests  of  aerofoils  and  model  airplanes ;  tests  and  the  prepa- 
ration of  specifications  for  lubricating  oils;  tests  of  fabrics  and  air- 
plane wings,  and  the  development  of  a  satisfactory  cotton  fabric; 
investigation  of  devices  for  synchronizing  machine-gun  fire  with  air- 
plane propellers;  study  of  self-luminous  materials  for  use  on  the 
dials  of  aeronautic  instruments;  routine  tests  and  development  of 
special  varnishes  for  airplanes. 

Activities  in  the  Field  of  Metallurgy. 

In  this  field  the  Bureau  has  cooperated  with  the  Army,  Navy,  the 
National  Advisory  Committee  for  Aeronautics,  and  other  military 
bureaus.  The  work  has  covered  a  complete  investigation  of  aluminum 
alloys  for  use  in  the  building  of  air-craft  engines,  etc..  Government 
bronzes,  development  of  special  steels,  investigation  and  development 
of  satisfactory  aluminum  solders,  and  the  preparation  of  specifica- 
tions for  bearing  metals.  A  large  amount  of  routine  testing  of  gun 
steel  and  similar  work  was  carried  on. 

Activities  in  the  Field  of  Electricity. 

In  the  field  of  electricity  the  Bureau  has  continued  to  do  a  great 
deal  of  routine  testing,  including  the  acceptance  tests  of  lamps  and 
other  electrical  appliances  for  the  bureaus  of  the  War  and  Navy 
Departments.  It  has  also  carried  on  a  number  of  complete  investiga- 
tions, among  which  may  be  mentioned  the  development  of  a  satisfac- 
tory synchronizing  device  to  be  used  in  connection  with  machine 
guns  designed  to  nre  between  the  blades  of  airplane  propellers,  tests 
of  electric  trucks  and  tractors,  development  of  radio  apparatus,  and  a 
study  of  the  fire-control  system  in  battleships.  A  special  manual  has 
been  prepared  for  radio  operatoi's,  and  the  possibilities  for  the  im- 
provement of  means  of  insulating  cable,  such  as  those  submerged  in 
salt  water,  have  been  investigated.    Many  such  cases  could  be  cited. 

Activities  in  the  Field  of  Chemistry. 

In  cooperation  with  the  Gas  Defense  Service,  the  Bureau  tested  a 
number  of  materials  for  the  construction  of  gas  masks  and  studied 
the  composition  and  effects  of  poison  gases.  A  very  large  number  of 
routine  analyses  were  carried  out  for  the  various  branches  of  the 
Army  and  Navy,  these  usually  taking  the  form  of  acceptance  tests  of 
materials. 

Owing  to  the  shortage  of  suitable  dyes  for  use  in  manufacture  of 
Army  uniforms,'  American  manufacturers  were  early  called  upon  to 
supply  dyes  from  this  country.  The  Bureau  carried  out  an  investi- 
gation of  textile  dyes  and  aided  in  the  preparation  of  suitable  speci- 
fications to  be  used  in  their  purchase.  It  also  assisted  in  the  develop- 
ment of  satisfactory  methods  for  the  testing  of  materials  for  Army 
uniforms  as  to  dye  fastness  and  other  chemical  properties. 

Other  work  included  the  development  of  special  paints,  enamels, 
varnishes,  and  protective  coatings  and  the  preparation  of  specifica- 
tions for  the  same.  During  the  war  a  great  number  of  buildings  of  a 
temporary  character  were  erected,  and,  in  connection  with  these,  a 
very  large  quantity  of  prepared  roofing  was  purchased.  The  Bureau 
undertook  an  investigation  of  this  class  of  materials,  and,  as  a  result 
of  the  work,  was  able  to  furnish  to  the  organizations  interested  a 
satisfactory  specification  for  such  roofing. 
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Development  of  Optical  Glass  and  Optical  Instruments. 

For  a  number  of  years  the  Bureau  has  carried  on  experimental 
work  with  a  view  to  assisting  in  the  manufacture  of  optical  ^lass  in 
this  country.  This  has  involved  a  rather  complete  investigation  of 
manufacturing  processes  and  the  making  of  a  considerable  amount 
of  glass  in  the  Bureau's  own  shops,  which  was  utilized  for  military 
purposes.  The  information  thus  gained  in  regard  to  the  pots  used 
and  materials  involved,  the  technique  of  the  furiiace,  the  molding, 
annealing,  testing,  and  inspection  of  glass  was  given  freely  to  those 
manufacturers  who  were  engaged  in  the  manufacture  of  optical  glass 
to  supply  the  lar^e  and  sudden  demand  for  it  in  the  construction  of 
military  optical  instruments.  The  Bureau's  plant  will  be  main- 
tained on  an  experimental  basis  and  should  render  valuable  assistance 
in  the  maintenance  of  the  optical-glass  industry  in  this  country. 
(The  importance  of  this  work  was  emphasized  during  the  war,  as  the 
foreign  supply  of  this  kind  of  glass  was  practically  cut  off.) 

The  importance  of  optical  instruments  is,  of  course,  recognized  at 
all  times,  out  during  the  war  the  demand  for  suitable  binoculars  and 
field  glasses  was  unusually  acute.  The  test  of  such  instruments  has 
been  carried  on  for  the  Ajmy  and  Navy,  and,  in  general,  American 
makers  have  turned  out  a  very  satisfactory  product.  The  bureau  has 
oooperated  in  the  specification,  testing,  and  standardizing  of  the  op- 
tical instruments  used  in  military  work. 

An  elaborate  investigation  was  conducted  on  the  use  of  ultra-violet 
light  for  signaling  purposes.  By  the  use  of  a  source  of  such  light 
and  a  suitable  glass  through  which  to  view  it  a  means  of  signaling, 
invisible  to  the  naked  eye,  was  developed  for  the  Signal  Corps  of  the 
Army  and  the  Bureau  of  Steam  Engineering  of  the  Navy.  Unusu- 
ally rapid  photographic  plates  for  airplane  cameras  were  investi- 
gated and  a  satisfactory  panchromatic  plate  developed. 

Organizations  with  Which  the  Bureau  Cooperated  During  the  War. 

Civil  organizations :  Aircraft  Board,  Emergency  Fleet  Corpora- 
tion, National  Research  Coimcil,  War  Industries  Board,  National 
Advisory  Committee  for  Aeronautics,  United  States  Railroad  Ad- 
ministration, Bureau  of  War  Risk  Insurance,  American  Red  Cross, 
and  others. 

United  States  Army:  Air  Service,  Coast  Artillery  Corps,  Con- 
struction Division,  Engineer  Corps,  Field  Medical  Supply  Depot, 
Inventions  Section  General  Staff,  Motor  Transport  Corps,  Ordnance 
Department ;  Purchase,  Storage,  and  Traffic  Division ;  Quartermaster 
Corps,  Simal  Corps,  and  others. 

United Btates  Navy:  Bureau  of  Construction  and  Repair,  Bureau 
of  Ordnance^  Bureau  of  Steam  Engineering,  Bureau  of  Yards  and 
Docks,  Hydrographic  Office,  Office  of  Naval  Intelligence,  various 
navy  yar^  and  naval  bases. 

6.  ORGANIZATION. 

The  organization  of  the  bureau's  scientific  and  technical  staff  is 
based  upon  the  nature  of  the  expert  service  involved  rather  than 
upon  the  classes  of  standards.  For  example,  the  division  of  weights 
and  measures  has  to  do  with  all  matters  pertaining  to  standards  of 
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length,  mass  (weight,  as  it  is  commonly  termed),  time,  density,  and 
similar  questions,  whether  they  arise  in  connection  with  the  precision 
standards  used  in  scientific  investigation,  the  master  standards  of 
manufacturers,  or  the  ordinary  weights  and  measures  of  trade.  A 
standard  of  quality  or  performance  where  any  of  the  above  meas- 
"urements  form  the  fundamental  and  most  important  factor  would 
be  referred  to  this  division. 

The  division  of  heat  and  thermometry  has  to  do  with  heat  stand- 
ards, the  testing  of  heat-measuring  apparatus,  the  determination  of 
heat  constants,  of  which  there  are  many,  and  all  investigations  per- 
taining to  quality  or  performance  where  heat  measurement  is  the 
essential  and  predominating  factor. 

Similarly,  the  electrical  division  is  concerned  with  all  the  elec- 
trical problems  that  may  be  taken  up  at  the  bureau,  whether  in  con- 
nection with  the  various  electrical  standards  of  measurement,  elec- 
trical constants,  the  electrical  properties  of  materials,  or  the  perform- 
ance of  electrical  equipment. 

Questions  in  optics  enter  into  standards  of  all  kinds  to  a  greater 
extent  than  has  been  supposed;  hence,  there  is  an  optical  division 
provided,  with  experts  in  spectroscopy,  polarimetry  (used  in  sugar 
analysis),  color  measurement,  the  principles  of  optical  instruments, 
and  the  measurement  of  the  optical  properties  of  materials. 

Practically  all  investigations  concerning  the  various  classes  of 
standards  involve  chemistry  in  one  form  or  another.  There  are  also 
many  chemical  standards  and  questions  which  arise  in  connection 
with  chemical  work  generally,  especially  in  the  industries;  hence, 
there  is  a  chemical  division,  cooperating  with  every  other  division 
of  the  bureau,  as  well  as  taking  care  of  the  questions  of  a  purely 
chemical  nature  that  come  to  the  bureau  and  which  fall  within  its 
functions. 

In  the  case  of  the  more  important  technical  fields,  divisions  have 
been  formed  dealing  more  specifically  with  large  and  important 
classes  of  materials,  out  many  of  the  purely  scientific  questions  in- 
volved would  be  handled  by  one  of  the  above-mentioned  scientific 
divisions  or  jointly  with  it.  The  work  of  the  technical  divisions  is 
just  as  scientific  in  character,  but  deals  more  specifically  with  manu- 
factured products. 

The  work  of  the  structural  engineering  and  miscellaneous  materials 
division  includes  the  investigation,  testing,  and  preparation  of 
specifications  for  these  materials,  such  as  the  metals  and  their  alloys, 
stone,  cement,  concrete,  lime,  the  clay  products,  paints,  oils,  paper, 
textiles,  rubber,  and  other  miscellaneous  materials. 

The  division  of  engineering  research  makes  investigations  and 
tests  regarding  the  performance  and  efficiency  of  such  instruments, 
devices,  or  machinery  as  the  Bureau  may  take  up  that  do  not  fall 
directly  under  one  of  the  scientific  divisions.  The  division  is  a 
small  one,  and  its  work  is  devoted  almost  exclusively  to  assistance 
given  other  departments  of  the  Grovernment  and  the  General  Supply 
Committee  in  designing,  specifying,  or  testing  equipment.  It 
should  in  time  form  one  of  the  more  important  branches  of  the 
Bureau's  work. 

The  questions  pertaining  to  the  manufacture,  specifications,  test- 
ing, ana  use  of  the  metals  and  their  alloys  is  so  important  that  a 
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division  known  as  the  metallurgical  division  was  formed  of  the  ex- 
perts engaged  in  these  problems. 

The  employees  engaged  in  clerical  work,  purchasing,  files,  records, 
accounting,  and  library  are  known  as  the  office  division,  while  those 
employed  in  the  operation  of  the  mechanical  plant,  the  various  shops, 
and  the  care  of  the  buildings  and  grounds  form  the  engineering  and 
construction  division. 

7.  LOCATION. 

The  laboratories  of  the  Bureau  of  Standards  are  located  in  the 
northwest  section  of  Washington,  on  Pierce  Mill  Road,  near  Con- 
necticut Avenue,  and  are  reached  by  the  Chevy  Chase  car  line. 
They  were  located  outside  of  the  busmess  center  of  Washington  in 
order  to  insure  freedom  from  mechanical,  electrical,  and  other 
disturbances  common  to  the  business  and  more  thickly  populated 
sections  of  the  city.  Furthermore,  the  area  of  cround  necessary  pre- 
cluded a  site  near  the  city.  It  has  been  found  by  experience  that  the 
efficiency  of  the  employees,  especially  those  engaged  in  testing  and 
scientific  investigation,  has  been  greatly  increased  by  the  location 
of  the  laboratories  in  a  section  free  from  the  ordinary  disturbances  of 
city  life. 
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n.  SCIENTIFIC  AND  TECHNICAL  DIVISIONS. 

I.  WEIGHTS  AND  MEASURES. 

t  Length,  area,  volume,  mass,  density,  pressure,  and  time,  including  researches  on  units  and 
standards,  measuring  methods  and  instruments,  specifications  and  tolerances,  and  the  stand- 
ardisation incident  thereto  for  inspectors  of  weights  and  measures,  manufacturers  of  meas- 
uring appliances,  scientific  and  technical  laboratories.  Government  bureaus,  engineers,  and 
the  general  public] 

LENGTH. 

tThe  design,  improvement,  and  tnveBtigation  of  len^h-measuring'  apparatus,  calibra- 
tion and  teBt  of  yard  bars,  meter  bars,  geodetic  tapes,  level  rods,  h«macytometer  appa- 
fatos,  cement  sieves,  expansivity  of  solids.) 

The  urgency  of  the  testing  work  for  the  military  departments 
during  the  war  led  to  the  deterioration  of  the  apparatus,  which  was 
corrected  as  soon  as  the  opportunity  offered  itself.  The  condition 
of  all  of  the  comparators  and  standards  was  carefully  studied,  and 
steps  were  taken  to  place  them  in  first-class  condition. 

The  desirability  of  controlling  the  temperature  of  the  room  in 
the  basement  in  which  the  meter  comparator  is  installed  has  long 
been  recognized,  but  for  the  reasons  mentioned  little  progress  in 
carrying  out  the  plans  had  been  made  until  the  signmg  of  the 
armistice  released  some  of  the  energies  previously  tied  up.  During 
the  year  the  interior  of  the  room  was  insulated  from  the  outer  walls. 
Also  a  regulating  thermostat  and  heating  and  cooling  coils  were 
either  constructed  in  the  shop  or  ordered  from  the  manufacturers. 
It  is  expected  that  arrangement  will  make  it  possible  to  control  tlie 
temperature  in  the  room  to  within  0.5°  centigrade.  More  perfect 
control  of  the  standards  at  any  time  under  investigation  will  be 
secured  by  placing  them  in  insulated  containers  to  protect  them  from 
fluctuations  of  the  room  temperature,  the  main  consideration  usually 
beinsr  that  the  two  standards  under  investigation  shall  be  at  the 
same  known  temperature. 

Investigations  have  also  been  conducted  to  determine  the  best 
method  of  illuminating  the  standards.  The  apparent  shifting  of 
the  lines  on  the  standards  when  the  prisms  mounted  under  the 
microscopes  are  moved  'was  eliminated  oy  placing  a  thin  sheet  of 
xylonite,  one  surface  of  which  has  been  slightly  roughened,  under 
the  prisms. 

Paint  Films. 

Certain  considerations  have  indicated  that  one  element  of  proper 
specifications  for  paint  should  probably  be  the  thickness  of  a  coat 
of  it  on  a  metal  plate  under  certain  specified  conditions.  In  a  study 
of  this  subject  oy  the  chemistry  division  it  was  realized  that  in 
order  for  measurements  of  this  film  thickness  to  be  practical  a 
simple  device  must  be  employed.  To  that  end  experiments  were  made 
by  this  section  which  resulted  in  the  conclusion  that  a  dial  gauge 
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could  be  employed,  a  rather  stiff  and  plane  metal  plate  being  used 
for  the  film  of  paint  and  measurements  taken  at  various  designated 
points  both  before  and  after  the  paint  had  been  applied.  Three 
points  of  support  for  the  plate  were  suggested  as  preferable  from 
a  number  of  considerations.  With  a  special  device  of  this  character 
the  chemistry  division  has  been  continuing  the  investigation. 

In  a  special  test,  films  of  the  paint  used"  on  ordnance  shells  gave 
a  very  consistent  series  of  results.  One  of  the  specific  points  in  view 
was  to  determine  whether  the  film  was  sufficient  for  protection  and 
yet  thin  enough  to  insure  that  there  would  be  no  interference  or 
rubbing  when  fired. 

Oscillograph  Films. 

An  investigation  of  the  accuracy  with  which  oscillograph  films 
used  in  ballistic  work  could  be  measured  by  different  methods  indi- 
cated the  best  methods  of  measurement  and  the  accuracy  to  be 
expected.  One  of  the  singular  facts,  probably  due  in  part  to  physi- 
ological and  psychological  causes,  which  was  noted  in  this  investiga- 
tion, was  that  more  accurate  results  seem  to  be  obtained  by  moving 
the  cross  hairs  of  a  micrometer  microscope  until  a  line,  ruled  on  the 
object  at  the  focus  of  the  objective,  is  exactly  between  these  cross 
hairs,  than  to  move  the  object  slowly  until  the  line  appears  to  be  be- 
tween the  cross  hairs.  This  would  seem  to  have  a  rather  wide  rango 
of  application  to  many  measuring  devices  and  possibly  to  other 
instruments. 

Meter  and  Yard  Bars. 

The  Canadian  Government  at  Ottawa  submitted  one  of  their  prin- 
cipal standards  of  length  for  a  determination  of  the  total  length.  As 
it  had  at  some  time  previously  been  tested  at  the  National  Physical 
Laboratory  in  England,  and,  as  a  rather  complete  intercomparison 
of  several  meters  •i3elonging  to  this  Bureau  was  made  in  connection 
with  the  Bureau's  test,  it  is  believed  that  the  final  results  may  give 
additional  facts  concerning  the  changes  which  may  occur  in  a  length 
standard  during  the  course  of  time. 

Sieves. 

Few  articles  tested  by  the  Bureau  have  as  wide  a  range  of  use  as 
sieves.  Among  the  users  may  be  mentioned  the  cement,  fertilizer, 
mining,  metallur^cal,  abrasive,  chemical,  drug,  and  sugar  indus- 
tries. The  attention  of  this  section  has  been  especially  devoted  to 
the  finer-meshed  sieves.  In  the  case  of  200-mesh  sieves  a  very  notice- 
able improvement  in  American-made  cloth  has  been  noted  during  this 
last  year. 

Because  of  the  large  amount  of  explosives  used  by  the  Grovem- 
ment,  and  because  of  the  need  of  rather  strict  specifications  for  the 
ingredients,  this  Bureau  rendered  considerable  assistance  in  giving 
advice  as  to  the  proper  specifications  for  the  sieves  and  in  settling 
various  disputes  which  arose  from  the  fact  that  in  many  cases  there 
exist  several  distinct  sieves  of  different  make,  all  designated  by  the 
same  mesh.  In  compliance  with  many  urgent  demands,  the  stand- 
ard scale  for  testing  sieves  adopted  in  1916  has  been  revised.  In  the 
revised  scale  not  only  the  size  of  the  openings,  but  also  the  diameters 
of  the  wires,  form  a  regular  and  continuous  sequence  from  the 
coarser  to  the  finer  sieves.    The  ratio  of  openings  is  ^^  throughout. 
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and  each  sieve  is  designated  by  a  number  approximately  equal  to  the 
mesh  per  linear  inch.  This  revised  scale  has  been  sent  to  those  be- 
lieved to  be  interested,  and  from  the  many  favorable  replies  so  far 
received,  its  earlv  adoption  seems  assured.  Although  primarily  in- 
tended as  a  stanaard  for  testing  sieves  its  application  is  by  no  means 
thus  limited,  the  rather  strict  tolerances  being  omitted  or  modified 
when  the  sieve  is  to  be  used  for  general  routine  or  commercial  sieving. 

Routine  Testing. 

The  following  is  a  list  of  articles  tested  by  the  length  section 
drring  the  year,  with  the  fees  charged: 

Fee. 

12  meter  and  yard  bars $64. 00 

575   hflemacytometers 830. 00 

152  sieves - 175.  20 

8  samples  sieve  cloth 11.60 

43  polarlscope  tubes 17. 60 

6  viflcoslmeters 18. 00 

27  level  rods 76.50 

81  Invar  tapes 224. 50 

128  metalUc  warp  tapes 95. 26 

114  steel  tapes i 97. 55 

2  spring  balances  for  tapes .  50 

33  articles  for  contact  measurements 54.25 

40  articles  for  line  measurements  -. 197. 00 

8  articles  for  angular  measurementis 19.  50 

3  Brinnel  microscopes  and  1  Ames  dial 8. 00 

42  miscellaneous  articles  for  test 75. 00 

10  miscellaneous  articles  for  ruling 100. 00 


Total   (1.234  articles) 2,164.45 

MASS. 

(The  comparison  of  precision  weights  with  the  standards  of  the  Government,  the  prepa- 
ration  of  specifications  and  tolerances  for  weights  and  balances,  improvement  in  design 
•f  balances,  solution  of  fundamental  problems  arising  in  connection  with  weighing,  preci- 
sion weights,  and  balances.) 

A  Publication  on  Weights. 

The  revised  edition  of  Circular  No.  3,  "Design  and  Testing  of 
Standards  of  Mass,"  was  published  in  December.  Besides  the  new 
regulations  in  regard  to  testing  and  fees,  it  contains  detailed  de- 
scriptions of  the  requirements  as  to  structure  and  accuracy  for  the 
classes  of  weights  now  recognized  by  the  Bureau  and  the  purposes 
for  which  they  are  intended,  also  a  considerable  amount  of  infor- 
mation concerning  air  buoyancy  and  its  eflfect  on  weighing,  and  a 
fairly  detailed  description  of  the  methods  used  in  cafibrating 
weights,  with  forms  for  computing  the  corrections.  The  circular 
should  be  of  use  to  anyone  wishing  to  calibrate  a  set  of  weights 
from  a  few  certified  standards,  as  well  as  to  those  using  Bureau  of 
Standards'  certified  weights  for  very  high  accuracy  weighing,  and 
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to  people  wishing  to  buy  or  make  high-grade  weights  for  various 
purposes. 

Advice. 

A  considerable  amount  of  advice  and  information  about  balances 
and  weights  has  been  furnished  orally  or  in  writing  to  members  of 
the  Bureau  and  to  men  from  other  Government  departments  and 
from  private  organizations. 

Cooperation  with  the  War  Department  and  Others. 

The  section  has  cooperated  with  the  War  and  Navy  departments 
by  making  considerable  numbers  of  miscellaneous  weighings  for 
them,  including  weighings  of  machine-gun  parts,  cartridges,  etc> 
and  by  some  loans.  It  has  also  aided  other  sections  of  the  Bureau, 
both  by  making  weighings  for  them,  including  a  series  of  weigh- 
ings on  specimens  for  the  thermal -expansion  laboratory,  and  oy 
lending  balances  and  weights  for  occasional  use. 

Work  with  the  Bureau  of  Markets  on  the  Problem  of  Grading  Wheat. 
The  section  has  been  cooperating  with  the  inspection  service  of 
the  United  States  Bureau  of  Markets  in  improving  a  device  for 
determining  the  weight  per  bushel  of  wheat  from  samples,  as  a 
basis  of  grading  it.  In  connection  with  this  work  four  grain 
testers  have  been  tested  for  the  United  States  Bureau  of  Markets 
and  one  for  the  State  of  Kansas,  and  some  improvements  suggested 
and  adopted.  A  large  number  will  probably  be  tested  dunng  the 
coming  year. 

Effect  of  Brittle  Lacquer  in  Rendering  Weights  Unreliable. 

That  the  loss  of  weight  caused  by  brittle  lacquer  breaking  off  in 
ordinary  careful  handfing  may  be  large  enough  to  be  serious  for 
some  kinds  of  chemical  weighing  was  shown  by  a  retest  of  three 
sets  of  weights  which  had  been  m  use  for  a  short  time  only  in  the 
chemistry  division  of  the  Bureau.  In  several  cases  the  loss  was 
over  a  milligram  for  a  single  weight,  although  tiiere  was  little 
appreciable  wear  except  on  the  neck  of  the  knob  where  the  tweezers 
grip  the  weights. 

Unsatisfactory  Weights. 

Much  delay  and  extra  work  has  been  caused  by  rejections  made 
necessary  by  the  inaccuracy  of  weights  submitted  for  test.  Most  of 
the  class  S  sets  have  contained  weights  which  were  out  of  tolerance 
when  first  submitted.  This  widespread  inaccuracy  and  frequent 
cases  of  unsatisfactory  finish — slivers,  inadequate  plating,  brittle 
lacquer,  etc. — are  probably  due  in  a  large  part  to  unsettlea  condi- 
tions caused  by  the  war.  The  need  of  testing  new  weights  is  con- 
tinuously being  shown  by  the  discovery  of  poorly  constructed  or 
seriously  inaccurate  weights. 

Effect  of  Variations  in  Humidity  on  a  Sensitive  Balance. 

An  investigation  of  the  irregular  and  unreliable  behavior  during 
the  spring  and  summer  of  a  new  assay  balance  (supplied  by  the 
maker  in  place  of  the  one  mentioned  last  year,  which  had  proved 
unsatisfactory  for  the  rapid  testing  of  small  analytical  weights,  for 
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which  it  was  bought)  disclosed  the  interesting  fact  that  this  balance 
is  highly  sensitive  to  changes  in  atmospheric  humidity.  An  ex- 
haustive study  to  determine  the  exact  seat  of  the  trouble  has  been 
planned,  but  only  a  small  part  of  it  has  been  carried  out  as  yet,  owing 
to  the  pressure  of  other  work.  The  failure  of  this  balance  has  more 
than  doubled  the  time  required  for  testing  the  milligram  weights  of 
each  "analytioa}  set,"  since  it  has  been  necessary  to  return  to  the 
longer  methods  of  calibrating  to  secure  the  required  accuracy. 

Changes  in  the  Precision  Weighing  Laboratory. 

During  the  earlier  part  of  the  year  the  work  was  hampered  by  the 
confusion  incident  to  interchanging  the  weighing  rooms.  The  time 
spent  in  planning  the  details  of  the  new  weighing  room  resulted 
in  an  arrangement  at  once  more  compact  and  more  convenient  than 
the  former  one.  Also  temjjerature  conditions  are  much  more  con- 
stant in  the  new  room  than  in  the  old. 

Routine  Testing  of  Weights. 

The  total  number  of  weights  tested  during  the  year  was  2,594,  a 
decrease  of  about  5  per  cent  as  compared  with  the  year  previous. 
Of  these  about  51  per  cent  were  for  private  parties — ^mostly  com- 
mercial companies — 25  per  cent  were  for  our  own  Bureau,  5  per  cent 
for  the  War  and  Navy  Departments,  9  per  cent  for  other  branches 
of  the  Federal  Government,  especially  the  Treasury  and  the  Depart- 
ment of  Agriculture,  and  about  5  per  cent  each  were  for  the  States 
and  for  the  educational  institutions,  respectively. 

Testing  of  Balances. 

The  number  of  balances  tested  was  unusually  large — 36  as  against 
22  last  year.    These  were  mostly  for  various  divisions  of  this  Bureau. 

Visitors. 

The  growing  interest  of  the  general  public  in  the  work  of  the 
Bureau  is  shown  by  the  increasing  number  of  visitors  who  have 
come  to  see  the  precision  weighing  laboratory  and  its  work.  A  record 
kept  during  several  typical  weeEs  in  the  spring  shows  that  during 
that  season  the  average  number  of  visitors  per  month  was  about  90. 
The  amount  of  time  required  to  show  them  the  laboratory  totaled 
more  than  three  working  days  each  month.  This  does  not  include 
any  of  the  large  groups  from  schools  which  occasionally  came 
through,  nor  those  who  were  attending  the  Physical  Society  meetings 
or  the  Weights  and  Measures  conference  at  the  Bureau.  During 
the  four  days  of  the  latter  conference  there  were  53  visitors,  taking 
seven  hours'  time. 

CAPACITY  AND  DENSITY. 

(Design  and  improTement  of  apparatas  and  methods  of  test,  preparation  of  specifica- 
tions for,  and  testing  of  glass  volumetric  apparatus,  capacity  measures  and  hydrometers, 
measurement  of  density  and  thermal  expansion  of  liquids,  density  of  solids.) 

During  the  year  the  following  apparatus  was  tested  as  to  com- 
pliance with  the  sp>ecifications  promulgated  by  the  Bureau : 
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App&iBtm. 

Number 

sub- 
mitted. 

418 

3 

1,853 

1,M8 

718 

131 

Tested. 

Passed. 

Fee. 

Burettes 

330 

3 

1,826 

1383 

646 

100 

i,076 

1^021 

460 

62 

$361.60 

2.16 

Dilution  pipettes 

1,163.20 
621.66 

puSST.!;!?^:;;;:::::;:;;:::;;;::;::::;:;;:::::^ 

Pipettes,  transfer 

218.05 

Pipettes!  measuring 

138.46 

• 

4,266 

8,796 

2,470 

2,805.00 

Hydrometers 

1,042 
180 
161 
66 

1,023 
180 
107 
66 
362 

868 

1,166.25 
90.00 

Baiinometers.  .... 

Special  apparatus 

114.55 

w^^h  <n^ . . .  

28.00 

Density  aetenninations 

263.00 

4,064.80 

Fifty-eight  per  cent  of  the  volumetric  apparatus  submitted  passed 
the  test  of  the  Bureau,  while  of  that  actually  tested  65  per  cent 
passed. 

Of  the  hydrometers  submitted  for  test,  82  per  cent  passed,  while 
of  those  actually  tested  83  per  cent  passed  the  test  of  the  Bureau. 

GAUGE  WORK. 

(Improvement  in  the  design  and  use  of  munition  and  other  gauges,  origin  and  develop- 
ment of  methods  of  test,  manufacture  and  salvage  of  gauges,  ezaminanon  and  test  of 
gauges.) 

The  gauge  section  was  organized  as  a  part  of  the  division  of 
weights  and  measures  at  the  beginning  of  the  war  to  provide  facili- 
ties on  a  larger  scale  to  inspect  and  certify  limit  gauges  and  preci- 
sion-length standards  and  to  assist  in  the  solution  of  problems  aris- 
ing in  connection  with  gauge  work. 

The  staflF  of  the  section  numbered  about  140  on  July  1,  1918,  and 
had  further  increased  to  225  in  November  of  the  same  year.  By 
July  1, 1919,  the  number  had  been  gradually  reduced  to  55  members. 

Scope  of  Work. 

Besides  the  routine  testing  of  gauges  at  the  Bureau  in  Washing- 
tion,  the  section  during  the  past  year  conducted  branch  laboratories; 
developed  and  manufactured  Hoke  precision  gauges;  improved, 
designed,  and  constructed  gauge-testing  apparatus;  salvaged  and 
manufactured  limit  gauges;  stored,  shipped,  and  conducted  a  clear- 
ing house  for  master  gauges;  conducted  instruction  courses  for  Gov- 
ernment gauge  inspectors;  studied  gauge  and  tolerance  problems 
for  the  National  Screw  Thread  Commission;  and  prepared  and  dis- 
tributed communications  and  reports  regarding  such  parts  of  the 
above  work  as  are  of  general  interest. 

Appropriation  and  Allotments. 

The  section  carried  on  its  work  under  an  appropriation  of  $150,000 
for  gauge  standardization.  This  was  supplemented  by  allotments 
totaling  $233,000  made  ^^  to  take  care  of  expenses  in  connection*  witii 
the  salvage  and  manufacture  of  master  gauges  for  the  inspection 
Division,  Ordnance  Department."  Another  allotment  of  $50,000  was 
made  by  the  Engineering  Division  of  the  Ordnance  Department  for 
experimental  work  and  manufacture  of  precision  gauges. 
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Gauge  Testing. 

The  number  and  lots  of  gauges  subnitted  for  test,  month  by 
month,  are  diown  in  the  following  table,  whiok  ineludea  the  work  at 
Washington  and  the  three  branches : 


Dttte. 


Nvnber 

NoDlwr  1 

of  lots. 

of  gauges.  1 

413 

5,733 

528 

5,513 

488 

5,050 

660 

5,813 

521 

5,064 

478 

4,218 

218 

2,367 

Dste. 


Vmtbm 
of  lots. 


Nombw 

olfMgM. 


July,  1918 

August.  1018 

September,  1018, 
October,  1018..., 
November,  1018. 
December,  1018. 
January,  lOlO.... 


February,  101^. 
Mareh,  iflO.... 

AprU,  1010 

May,  1010 

June^  1019, 

Total 


102 
M 

86 
TV 
51 


1,506 
078 
6M 
481 

2,268 


3,706 


40^630 


Of  the  above  gauges  about  45  per  cent  were  classified  as  screw- 
thread,  45  per  cent  as  plain^  and  10  per  cent  as  profile^  fixture,  and 
miscellaneous  types. 

During  the  war  the  inspection  was  handled  with  such  dispatch 
that  the  average  time  between  the  date  of  arrival  and  compfction 
of  tests  and  re^ipment  was  from  three  to  four  days. 

Branch  Laboratories. 

The  three  branch  gauge-testing  laboratories  were  located  in  New 
York  City;  Cleveland,  Ohio:  and  Bridgeport,  Conn.  Each  was 
equipped  with,  facilities  duplicating  on  a  small  scale  the  Wash- 
ington, laborator^r.  These  branches  served  a  large  number  of  manu- 
facturers in  the  industrial  centers  in  which  they  were  located  ainl 
aided  materially  gauge  production  by  making  it  possible  for  manu- 
facturers to  send  sample  gauges  and  work  by  messenger  for  imme- 
diate inspection.  All  of  the  branch  gauge  laboratories  have  been 
discontinued  on  account  of  the  lack  of  funds. 

Development  and  Manufacture  of  Precisioa-Eiid  Standards 

In  July,  1918,  experimental'  work  was  begun  to  demonstrate  the 
feasibility  of  mechanical  production  of  precision-end  gauges  under 
the  direction  of  the  inventor,  W.  E.  Hoke,  and  in  eooperatioB  with 
the  Bureau's  experts  in  optical  methods  of  measurement,  which  are 
essential.  (For  details  oi  this  work,  see  report  of  the  optical  sec- 
tion.) An  early  set  of  samples  of  equal  length  with  0.000002  inch, 
flat  within  0.000004  inch,  and  within  0.000008  inch  of  the  desired 
size  has  proved  the  practicability  of  the  method.  Upon  receipt  of 
this  report  the  Ordnance  Department  made  an  allotment  to  cover 
manufacturing  cost  and  commissioned  the  inventor.  Bureau  ma- 
chinery and  ouier  machinery  and  special  apparatus  purchased  imder 
the  allotment  was  installed  and  manufacture  begun.  By  the  close 
of  the  year  more  than  3,500  gauges  had  been  manufactured,  accurate 
within  0.000005  inch,  and  assembled  in  sets  the  total  value  of  which, 
compared  to  the  price  of  the  formerly  imported  gauges,  exceeded 
the  amount  of  the  allotment.  ^  The  cost  of  experimental  work  and 
all  machinery  purchased  was  in  this  manner  virtually  saved  by  the 
Government  in  the  first  year's  production. 

Gauge  Storage  and  Distribution. 

Following  inspection  and  acceptance  by  this  Bureau  of  master 
gauges  purchased  by  and  for  the  use  of  the  Ordnance  Department, 
166iaO-^M  1919 22 
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gauges  were  classified  and  stored  to  await  shipping  instructions  to 
points  where  munitions  were  approaching  completion  and  master 
gauges  would  be  required  in  connection  with  their  acceptance.  Be- 
tween two  and  three  thousand  gauges  were  stored  and  shipped 
monthly  in  this  manner.  After  the  general  cancellation  of  muni- 
tions contracts  all  the  remaining  gauges  at  the  Bureau,  except  three 
or  four  thousand,  representing  one  of  each  type  and  size,  were 
shipped  to  arsenals  desijgnated  by  the  Ordnance  Department.  These 
remaining  gauges  are  in  possession  of  the  Bureau,  subject  to  call 
for  reference  purposes. 

Gauge  Salvage  and  Manufacture. 

During  the  year  487  new  master  and  inspection  gauges  were  manu- 
factured, and  962  additional  obsolete  gauges  were  salvaged  for  the 
Ordnance  Department  to  conform  to  revisions  in  the  designs  of 
munitions  components  for  which  the  gauges  were  originally  pro- 
cured. This  was  done  as  exigency  work  m  the  gauge  shop  only  when 
serious  delay  would  result  from  the  regular  method  of  procuring 
gauges  from  outside  manufacturers  through  obtaining  bids  and  plac- 
ing contracts,  or  when  a  small  amount  of  work  would  salvage  obso- 
lete gauges  and  save  the  much  larger  expense  of  contracting  for 
entirely  new  gauges. 

Five  additional  lead  testers  were  manufactured  for  the  Ordnance 
Department  during  the  past  year,  so  that  one  machine  has  now  been 
supplied  for  each  of  the  principal  arsenals. 

Instruction  Courses. 

Three  two-week  courses  of  instruction  covering  the  measurement 
and  use  of  our  special  gauge-testing  apparatus  and  study  of  methods 
particularly  adapted  to  field  work  were  given  at  the  Bureau.  The 
courses  were  attended  by  a  total  of  50  supervisors  and  gauge  inspec- 
tors, among  whom  were  represented  18  district  ordnance  offices,  2 
navy  yards,  2  arsenals,  the  Motor  Transport  Service,  and  4  large 
manufacturers  having  war  contracts. 

Design  and  Construction  of  Apparatus. 

The  following  new  designs  of  gauge-testing  apparatus  have  been 
made  to  embody  the  results  of  experimental  work:  Simplified  pro- 
jection lantern  of  short  range  with  horizontal  projection,  ground- 
glass  screen,  and  equipped  with  incandescent  arc  illumination;  an 
improved  and  simplifiea  balanced  micrometer  to  be  used  for  pitch- 
diameter  measurements  of  thread  gauges  by  the  three- wire  method ; 
a  mechanical  indicator  to  replace  the  optical  lever  system  on  the 
Bureau's  lead-testing  machines;  apparatus  for  the  measurement  of 
periodic  lead  errors  m  plug-thread  gauges;  a  device  for  standardiza- 
tion of  wire  measurements. 

Apparatus  and  instruments  are  under  construction  at  the  present 
time  for  all  of  the  above  designs.  In  addition  to  this  work,  the  shop 
has  built  during  the  past  year  practically  all  of  the  special  apparatus 
required  for  the  Washington  laboratory  and  branches. 

Research. 

Research  work  has  been  carried  out  largfely  in  connection  with 
problems  of  the  National  Screw  Thread  Commission.  Experiments 
nave  been  made  to  determine  suitable  tolerances,  allowances,  and 
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interference  values  for  various  classes  of  fit.  Study  has  been  made 
of  methods  of  manufacturing  taps  and  screw-thread  gauges,  together 
with  the  effect  of  errors  in  taps  on  the  size  and  character  of  tapped 
holes.  Proposed  tolerance  systems  have  been  worked  out,  tabulated, 
and  charted.  Questionnaires  have  been  prepared  and  issued,  through 
which  information  has  been  secured  from  manufacturers  and  users 
of  screw-thread  products  relating  to  current  practices.  Replies  have 
been  studied,  classified,  and  tabulated. 

Reports  on  Conunimications. 

The  following  mimeographed  communications  which  have  been 
prepared  or  revised  dunng  the  year  are  available  for  distribution : 

B461.  Symbols  for  screw-thread  notation  and  formulas, 

B466.  Procedure  of  tests  and  explanation  of  reports  of  munition  limit 

gauges  by  Bureau  of  Standarda 
B467.  Gauge  tolerances  used  by  Ordnance  Department,  United  States 

Army. 
B506.  Important  screw-thi-ead  systems. 
B507.  Shop  inspection  of  taper-thread  gauges. 
B510.  Ck)nstruction  and  operation  qt  projecting  apparatus  for  measuring 

screw-tliread  gauges  and  profiles. 
B512.  Interchangeabllity  of  United  States  standard  and  British  standard 

Whitworth  threads  by  diameter  modification. 
B513.  Services  available  at  the  Bureau  of  Standards  gauge  laboratories. 
B514.  Drawings  and  explanation  of  drawings  used  in  manufacture  of 

pitch-testing  device. 
B516.  Important  European  screw-thread  systems. 
B517.  Thread  form  and  clearance  of  thread  gauges. 
•B519.  The  measurement  of  radii  on  profiles. 
B520.  Testing  of  flatness  of  gauging  surfaces. 

A  number  of  articles  regarding  the  work  of  the  gauge  section  have 
appeared  in  various  mechanical  trade  journals  and  scientific  maga- 
zines. 

Program, 

A  large  amount  of  valuable  data  have  been  collected  relating  to  all 
ihases  of  war-time  gauge  work  of  the  Bureau.  From  experience  it 
as  been  possible  to  advise  manufacturers  on  a  great  many  subjects 
relating  to  the  proper  design,  inspection,  and  use  of  limit  gauges. 
This  work  is  being  continued  and  will  be  supplemented  by  literature 
prepared  and  distributed  in  such  a  manner  as  to  reach  and  benefit 
the  largest  number  of  manufacturers  and  interested  parties  possible. 
Standardization,  research,  routine  testing  of  commercial  gauges  and 
standards,  and  development  of  measuring  apparatus  will  form  im- 
portant parts  of  the  future  work  of  the  gauge  section. 

TIME-MEASURING  DEVICES. 

(Origin  and  Improvement  of  methods  of  test  and  the  testing  of  watches,  clocks,  and 
chronometers,  ana  preparation  of  specifications  therefor.) 

Practically  the  whole  efforts  of  the  time  section  have  been  devoted 
to  the  testing  of  timepieces  for  the  United  States  Shipping  Board. 
This  work,  unlike  other  work,  began  during  the  war,  and  was  not 
discontinued  at  the  signing  of  the  armistice,  as  the  original  ship- 
building plans  of  the  Government  were  not  thereby  greatly  modified. 

This  section  has  completed  the  following  tests  during  the  year: 


hi 
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Kind. 

Num- 
ber 
tefCed. 

Length 

OftMt 

in  days. 

Fees. 

Kind* 

Nnm- 

ber 
tested. 

Length 
of  test 
in  days. 

>ee. 

Class  A  watches. 

82 
1,305 
1,360 
1996 
300 
4,778 

54 
31 
10 
«12 
12 
21 

<311 

6,975 

1,360 

694 

50 

4,778 

AirT>laDecloc)rR 

33 
9 
2 

1 

12 
31 
31 
100 

3132 

Ship  watches 

Chronometers 

96 

Comparing  watches 

Stop  watches 

10 

Master  clocW  system 

TotaL 

5 

Wrut  wAtdiAs 

Deokcloclrs 

9,856 

14,310 

a  Minutes. 

Of  the  82  watches  submitted  to  the  class  A  test,  certificates  were 

f ranted  to  19,  of  which  17  were  of  American  manufacture  and  2 
luropean ;  certificates  were  refused  to  63  watches,  of  which  25  were 
of  American  manufacture  and  38  European. 

GAS  MEASUREMENT. 

(Design  and  Improvement  of  apparatna,  and  the  investigation  and  improvement  of 
methods  of  tests  of  gas  meters  and  meter-proving  apparatus  and  other  instruments  used 
in  connection  with  the  flow  of  gases;  testing  of  meters  and  meter-proving  apparatus.) 

Testing  of  Town-Border  Natural-Gas  Meters  for  United  States  Fuel 
Administration. 

In  connection  with  its  program  of  conservation  of  the  natural- 
gas  resources  of  the  United  States,  the  United  States  Fuel  Adminis- 
tration requested  the  Bureau  to  test  the  natural-gas  meters  estab- 
lished at  the  town  borders  of  a  large  number  of  cities  and  towns  of 
Kansas  and  Missouri.  Accordingly,  the  Bureau  sent  into  these  States 
members  of  its  staff,  who  during  the  months  of  November  and 
December,  1918,  and  January,  1919,  tested  a  total  of  103  large  meters. 
Of  these  12  were  proportional  meters,  2  pitot-tube  meters,  33  orifice 
meters,  and  56  positive-displacement  meters. 

On  the  basis  of  the  Bureau's  findings  and  the  price  of  artificial 
gas,  it  has  been  estimated  that  during  1918  several  million  dollars' 
worth  of  gas  was  lost  by  leakage  in  the  distributing  plants  receiving 
gas  through  the  the  meters  tested. 

Meters  Tested  in  the  Laboratory. 

A  considerable  number  of  meters  of  miscellaneous  types  were 
tested  in  the  laboratory.  These  meters  were  all  for  use  in  testing 
and  research  work  by  the  War  Department  and  various  scientific 
institutions. 

Investigation  of  Claims  of  Tide  Motor  for  Post  Office  Department. 

Upon  request  of  the  Post  OflBce  Department,  the  Bureau  examined 
the  claims  made  for  a  tide  motor  which  was  being  advertised  through 
the  mails.  The  exhaustive  examination  made  of  these  claims  showed 
them  to  be  false,  and,  as  a  result,  the  use  of  the  mails  in  advertising 
the  device  was  prohibited  by  the  Post  Office  Department. 

Consultation. 

The  Bureau  has  been  consulted  frequentlv  by  Government  depart- 
ments and  others  regarding  the  solution  of  gas-measuring  problems 
and  has  usually  been  able  to  give  material  aid. 
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Publications. 

Household  Weights  and  Measures,  Miscellaneous  Publication  No. 
39.  This  consists  of  a  card  designed  to  be  hung  in  the  kitchen,  whieh^ 
contains  a  large  amount  of  weights  and  measures  information  fre- 
quently of  use  in  the  household. 

Orifice-Meter  Investigation. 

Preliminary  work  has  been  commenced  on  the  determination  of 
the  coefficients  of  orifice  meters  for  gas  measurement.  It  is  planned 
to  make  a  thorough  investigation  of  this  type  of  meter  in  order  to 
correlate  and  verify  the  work  previously  done  by  various  investi- 
gators. These  coefficients  involve  accuracy  of  the  measurement  of 
large  quantities  of  natural  gas,  air,  and  steam. 

Photographic  Method  of  Detecting  Camouflage  and  Changes  in  a 
Complicated  Group  of  Objects. 
The  Bureau  devised  and  developed,  in  (cooperation  with  the  United 
States  Signal  Corps  and  United  States  Air  Service,  a  photographic 
method  of  detecting  camouflage.  The  method  consists  of  maKing 
two  photographic  negatives  of  the  group  of  objects,  one  before  the 
change  and  the  other  afterwards.  A  positive  is  made  from  one  of 
the  negatives,  and  this  is  superposed  upon  the  other  negative.  If  no 
change  had  occurred  between  exposures,  the  combination  would  form 
a  field  of  practically  uniform  pnotographic  density;  but  changes  are 
plainly  indicated  hj  discontinuities  of  density.  It  is  believed  that 
the  method  has  considerable  commercial  value  for  engineering  work, 
detective  work,  etc. 

THBRMAL  EXPANSION. 
(Detennlsatioii  of  tbennml  e^^Aniion  of  Tarioas  matsEials.) 

The  expansion  of  a  number  of  special  alloys  and  materials  over 
considerable  range  of  temperature  were  studied  during  the  year. 
The  curves  of  a  number  of  these  materials  were  determined  for  the 
first  time,  and  consequently  they  constitute  valuable  contributions  to 
the  available  scientinc  and  technical  data.  Altogether  121  specimens 
were  studied,  the  materials  being  as  noted  below : 


Material. 


r  alloys. 

Porcelain 

BakeUte 

Marble 

Crllnlold 

Molybdeniim. 


Xum- 

bOT 

tested. 


Bcbed- 
ulefee. 


S735 

1,876 

784 

137 

83 

f8 

100 


Material. 


T  Imestone 

German  silver 
Hard  rubber. 
StelUte 

Total... 


Num- 
ber 
tested. 


121 


Sched- 
ule fee. 


825 


55 


3,933 


Over  one-half  the  above  tests  are  in  response  to  military  requests. 

Researches. 

Porcelain. — ^Most  of  the  porcelains  were  tested  in  connection  with 
the  Bureau's  spark-plug  research  conducted  at  Pittsburgh  and  Wash- 
ington.   Expansion  data  are  very  essential  in  this  work,  since  it  is 
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necessary  to  have  the  expansion  of  porcelain  matched  by  that  of  the 
metallic  electrodes  if  cracking  is  to  be  prevented. 

The  49  copper  alloys  are  a  part  of  the  original  129  submitted  in 
July,  1916,  by  the  American  Brass  Co.  as  a  cooperative  research. 
There  still  remain  10  specimens  in  this  lot. 

Dental  Amalgams. — An  extended  series  of  experiments  on  dental 
amalgams  were  conducted  at  the  request  of  the  Burgeon  General  of 
the  Army.  There  are  no  definite  specifications  for  these  materials. 
Personal  opinion  and  crude  tests  have  been  relied  upon  in  the  past 
in  grading  them.  Because  of  the  complexity  and  mmuteness  of  the 
dimensional  changes  taking  place  during  the  amalgamation  of  alloys 
interference  methods  have  to  be  employed  to  study  them. 

The  net  result  of  all  tests  has  shown  that  many  alloys  sold  as  "bal- 
anced'' or  "according  to  certain  principles"  in  no  sense  develop  the 
qualities  which  are  supposed  to  accompany  such  products. 

Comparative  results  on  12  alloys  submitted  to  the  Surgeon  General 
of  the  Army  for  purchase  were  recently  completed.  This  will  be 
used  as  a  basis  for  making  decisions  until  permanent  specifications 
are  written. 

Permanent  specifications  are  to  be  prepared  by  this  Bureau,  with 
the  cooperation  of  the  Research  Institute  of  the  National  Dental 
Association. 

Dividing  Engine. — ^Finding  it  impossible  to  repair  or  improve  the 
present  equipment  of  dividing  engines  in  use  or  to  purchase  satisfac- 
tory ones,  the  Bureau  has  begun  the  design  of  new  machines  for 
future  use.  A  study  has  been  made  of  the  design  and  accuracy  of 
existing  machines,  and  from  this  it  is  hoped  the  Bureau  will  be  able 
to  improve  its  equipment  of  apparatus. 

New  Expansion  Furnace. 

The  new  high-temperature  (1,000*  C.)  furnace  for  thermal-expan- 
sion measurements  has  been  installed  and  is  giving  excellent  satis- 
faction. Numerous  tests  of  steel  and  iron  have  been  carried  beyond 
the  recalescence  temperature  and  detailed  information  secured  in  this 
reffion. 

By  attaching  the  position  wires  in  V  notches  cut  in  the  side  of  speci- 
mens it  has  been  found  possible  to  eliminate  the  errors  due  to  blisters 
which  appear  on  specimens  heated  above  700®  C. 

Publications. 

Bulletin  15  will  include  a  paper  on  "Thermal  Expansion  of  Molyb- 
denum" issued  by  this  section. 

A  second  paper,  "Thermal  Expansion  of  Porcelain,  Phenol  Pro- 
ducts, Marble,  etc.,"  is  now  in  the  hands  of  the  editorial  committee. 

COMMBRCIAL  SCALES. 

(The  toBting  of  railroad  track  scales,  elevator  scales,  mine  scales,  other  commercial 
scales  and  weighing  and  measuring  apparatus;  specifications  for  and  capacity  rating  of 
scales.) 

Mine-Scale  Investigation. 

The  investigation  of  mine  scales  has  been  continued,  and  the  work 
has  been  carried  into  several  new  fields,  notably  in  Ohio,  West  Vir- 
ginia, and  Kentuckv.  There  is  a  gieat  demand  for  work  of  this 
character,  and  it  is  being  pushed  as  rapidly  as  possible  with  the  fa- 
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cilities  at  hand.  Very  bad  conditions  have  been  encountered  and  rec- 
tified in  the  various  regions,  and  many  complaints  have  been  investi- 
gated and  amicably  adjusted.  As  a  result,  a  better  understandinjf 
between  the  miners  and  operators  has  been  created  and  greater  effi- 
ciency in  this  industry  is  thus  being  brought  about. 

In  Maryland  serious  inaccuracies  of  scales  were  found  in  a  num- 
ber of  cases,  and  faulty  and  unlawful  methods  of  wei^hinff  and  in- 
correct tare  weights  were  found  in  use.  In  order  to  rectify  these  con- 
ditions, a  number  of  cases  were  brought  to  the  attention  of  the  Grand 
Jury  by  the  State's  Attorney,  and  at  nis  request  representatives  of  the 
Bureau  appeared  before  the  Grand  Jury  and  testified  as  to  conditions 
found.  A  number  of  indictments  were  obtained,  and  the  cases  were 
tried  in  the  State  courts.  Several  convictions  were  obtained,  while 
in  other  cases  the  defendants  were  found  "  Not  guilty  "  on  account 
of  lack  of  knowledge  as  to  the  inaccuracy  of  their  weighing  equip- 
ment. The  cases  had  the  result  of  eflfectively  demonstrating  the 
necessity  of  regular  tests,  quieting  the  suspicions  and  discontent  of 
the  miners  and  clarifying  the  meaning  of  the  State  mining  law. 

Railroad  Track-Scale  Investigation. 

The  testing  or  railroad-track  scales  has  been  continued  throughout 
the  year,  although  it  has  been  found  impossible  to  keep  the  equip- 
ments in  the  field  at  all  times  on  account  of  lack  of  sufficient  funds 
for  this  work.  The  Bureau  has  continued  to  cooperate  with  the 
United  States  Railroad  Administration  under  the  terms  of  Circular 
No.  13  of  that  administration,  and  reports  of  all  tests  of  track  scales 
belonging  to  the  railroad  companies  have  been  furnished  to  the  re- 

fional  directors  and  the  Federal  managers  of  the  roads  concerned, 
[any  of  these  officials  have  been  making  a  determined  effort  to  im- 
prove conditions  on  their  lines,  and  in  uiese  cases  the  recommenda- 
tions of  the  Bureau  have  been  promptly  complied  with.  As  a  result, 
in  some  sec  tions  conditions  have  doubtless  been  very  materially  im- 
proved. Ten  master  scales  on  the  various  lines  have  also  been  in- 
spected and  tested  in  order  to  maintain  the  standard  of  weight  of  the 
test  cars  operated  by  the  railroad  companies. 

While  special  attention  has  been  paid  to  scales  belonging  to  the 
railroad  companies  as  mentioned  above,  nevertheless  a  number  of 
industry  track  scales,  especially  where  tests  were  requested  by  rail- 
road companies  and  State  departments,  have  also  been  tested  in  con- 
nection with  this  work.  Track  scales  have  also  been  tested  for  the 
Government,  States,  and  cities. 
A  summary  of  tests  made  follows : 


. 

Num- 
ber 
tested. 

Corr^. 

Incorrect. 

Scales  tested. 

Num- 
ber. 

Per 
cent. 

Num- 
ber. 

Per 
cent. 

llAnroad  tnwlr  9v»\m ,  , 

352 

312 

17 

153 
156 

4 

43 
50 
24 

199 

156 

13 

67 

Industry  traok  scales ., 

50 

OovernmeDt,  stftte,  and  dty  track  scales. , ,  t  - ,  r 

76 
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The  tolerance  allowed  on  the  track-scale  tests  is  the  same  as  in 
former  years,  namely,  a  maximum  allowable  error  of  200  pounds  in 
weighing  a  car  of  100,000  pounds,  gross  wei^t. 

Some  idea  of  the  extent  of  the  distribution  of  the  above  work  may 
be  gained  from  the  fact  Uiat  scales  upon  the  lines  of  78  different 
railroads  were  included,  tests  being  made  in  the  District  of  Columbia 
and  the  following  32  States:  Alabama,  Arkansas,  Ciolorado,  Georgia, 
Idaho,  Illinois,  Indiana^  Iowa,  Kansas,  Louisiana^  Maine,  Mas^- 
chusetts,  Michigan,  Mississippi,  Minnesota,  Missouri,  Montana,  New 
Hampshire,  New  Mexico,  New  York,  North  Carolina,  North  Dakota, 
Ohio,  Pennsylvania,  South  Dakota,  Tennessee,  Texas,  Utah,  Ver- 
mont, Virginia,  Wisconsin,  and  Wyoming. 

In  addition  to  tests  made  above,  some  special  investigations  of  lo- 
comotive scales  have  been  undertaken  at  the  request  of  the  U.  S.  Rail- 
road Administration  at  seven  plants  with  which  the  latter  has  con- 
tracts for  furnishing  new  locomotives.  These  locomotive  scales  are 
scales  of  special  design  for  the  purpose  of  determining  load  distri- 
bution on  locomotive  drivers.  The  work  has  been  completed  in  3 
of  these  plants,  29  scales  of  this  type  having  been  tested.  Many  of 
these  were  found  to  be  of  faulty  design  and  very  seriously  inaccurate. 

Inspection  and  Test  of  Other  Weighing  and  Measuring  Apparatus. 
Inspections  and  tests  of  a  number  of  weighing  and  measuring  de- 
vices have  been  conducted  in  order  to  ascertain  whether  their  con- 
struction and  accuracy  were  suitable  for  the  purpose  for  which  they 
were  intended.  This  work  was  done  at  the  request  of  various 
Government  departments,  manufacturers.  State  officials,  and  others, 
and  included  the  investigation  of  several  new  types  of  liquid-meas- 
uring pumps.  Tests  were  also  made  of  a  number  of  large-capacity 
scales  at  the  Washington  and  Philadelphia  Navy  Yards.  Also  early 
in  the  year,  representatives  of  the  Bureau  made  very  extensive  teste 
of  the  weighing  equipment  at  the  Grovemment  powder-manufacturing 

Slant,  at  Nitro,  W.  Va.,  in  order  to  enable  that  plant  to  get  into  pro- 
uction.  In  compliance  with  an  urgent  request  of  the  War  Depart- 
ment, a  special  investigation  was  made  of  the  weighing  equipments 
at  the  Government  powder-bag-loading  plants  located  at  Woodbury, 
N.  J.,  and  TuUytown,  Pa.  These  plants  were  just  beginning  to  op- 
erate at  that  time,  ana,  since  they  were  constructed  primarily  to  sup- 
ply powder  charges  to  the  American  Expeditionary  Forces  in  France, 
it  was  important  that  they  be  equipped  with  the  best  weighing  ap- 
paratus and  use  the  best  weighing  methods,  so  that  maximum  produc- 
tion could  be  obtained.  A  detailed  report  was  made  of  the  conditions 
found,  and  recommendations  were  included  which  were  immediately 
put  into  effect  by  the  War  Department  officials. 

Standardization  of  Large  Test  Weights. 

The  large  test  weights — namely,  10,000  pound  and  2,500  pound 
weights — which  make  up  the  100,000-pound  loads  on  each  of  the 
test  cars  Nos.  1  and  2,  were  brought  to  the  Bureau  of  Standards 
for  recalibration.  Since  these  weights  are  carried  inside  of  a 
freight  car,  they  are  not  subject  to  change  in  weight  due  to  excessive 
wear,  loss  of  parts,  etc.,  as  is  the  case  with  the  railroad  type  of  scale 
test  car  and  therefore  do  not  require  checking  so  frequently.  How- 
ever, there  is  a  slight  change  in  their  weight  due  to  wear  of  paint* 


Digitized  by  VjOOQIC 


REPORT  07  DIREOTOR  07  BUREAU  07  STA2!n)ARDS.  845 

oxidation  of  iron,  etc.,  which  makes  recaliberation  from  time  to  time 
necessary. 

All  of  the  weights  were  repainted  and  adjusted.  After  this  ad- 
justment the  probable  error  of  each  set  of  100,000  pounds  is  0.1  pound, 
or  inaccuracy  of  1  part  in  1,000,000. 

Specifications  for  the   Manufacture  and  Installation  of  Railroad 
Track  Scales  for  Ordinary  Freight-Car  Weighing. 

The  entry  of  the  United  States  into  the  war  delayed  the  issuance 
by  the  Bureau  of  Standards  of  final  specifications  for  railroad  track 
scales,  which  had  been  previously  issued  in  preliminary  form  for 
comments.  The  subject  of  railroad  track  scales  was,  however,  a  mat- 
ter of  too  great  economic  and  industrial  importance  to  abandon 
entirely.  After  the  war  work  had  become  organized  and  under 
way,  it  became  possible  to  give  increasing  attention  to  track  scale 
matters.  The  Bureau  has  always  made  it  a  point  to  cooperate  with 
all  who  have  a  legitimate  interest  in  this  subject,  including  the 
officials  of  States,  railroads,  mimuf  acturers,  and  private  concerns. 

The  regional  director  of  tJie  United  States  Railroad  Administra- 
tion for  the  Northwest  region  called  together  a  meeting  in  Chicago 
to  discuss  the  specifications  which  the  State  of  Minnesota  had 
adopted  and  were  planning  to  put  into  effect  on  December  1,  1918. 
On  account  of  war  conditions  it  was  desired  to  postpone  the  date 
at  which  these  would  be  effective,  since  to  meet  the  specifications 
would  hamper  the  railroads  under  war  conditions.  The  representa- 
tives of  the  State  of  Minnesota  agreed  to  this,  and  the  purpose  of  the 
meeting  was  accomplished.  Fmihermore,  there  was  an  apparent 
spirit  of  cooperation  present  which  was  promising.  As  a  result  the 
regional  director  for  the  northwest  suggested  that  a  committee  be 
formed  for  the  purpose  of  harmonizing  the  specifications  for  rail- 
road track  scales  prepared  by  different  agencies.  This  suggestion 
was  acted  upon.  The  Bureau  of  Standards  indorsed  this  as  a  prac- 
tical means  for  progress  and  was  represented  on  this  committee. 
This  work  lasted  a  large  portion  of  the  year. 

On  this  committee  were  represented  the  American  Railway  Asso- 
ciation, the  American  Railway  Engineering  Association,  the  Rail- 
road and  Warehouse  Commission  of  the  State  of  Minnesota,  the 
National  Scale  Men's  Association,  the  Scfale  Manufacturers'  Associa- 
tion, and  the  Bureau  of  Standards.  This  committee  drew  up  specifi- 
cations which  met  the  approval  of  all  of  the  members  and  embodied 
features  which  the  Bureau  of  Standards,  as  a  result  of  its  experi- 
ence in  railroad  track  scale  work,  advocated  as  desirable  and  neces- 
sary. 

It  is  believed  that  these  specifications  will  be  widely  adopted  and 
result  in  a  standardization  of  railroad. track  scales  throughout  the 
United  States  to  the  extent  that  standardization  is  valuable,  and  will 
result  in  a  marked  improvement  in  railroad  weighing. 

Specifications  for  Scales  for  Weighing  Grain. 

The  subject  of  d^nin^  what  constitutes  proper  and  adequate 
facilities  for  weighing  grain  has  recently  assumed  large  importance, 
and  hearings  relating  to  this  matter  were  held  by  the  Interstate  Com- 
merce Commission  under  docket  9009,  dealing  with  loss  and  damage 
claims  for  grain  in  bulk  shipments.    The  Bureau  of  Standards  co- 


Digitized  by  VjOOQIC 


346  BEPOBTS  OF  THE  DEPABTMENT  OF  COMMBBOB. 

operated  in  trying  to  solve  the  difficulties  by  having  a  representative 
on  a  committee  organized  for  the  purpose  of  drawing  up  specifica- 
tions defining  what  constituted  proper  facilities  for  weighing  grain. 
It  was  neither  practical  nor  possible  under  the  circumstances  to  make 
an  exhaustive  mvestieation  of  the  matter  similar  to  that  which  had 
been  carried  out  by  the  Bureau  for  railroad  track  scales,  but  tenta- 
tive specifications  were  drawn  up  which  represented  the  best  infor- 
mation available  on  the  subject. 

These  specifications  were  submitted  to  the  Interstate  Commerce 
Commission,  which  in  turn  submitted  them  to  a  joint  committee 
representing  the  shippers  and  carriers,  formed  ^or  the  purpose  of 
agreeing  upon  just  and  practical  rules  to  govern  the  settlement  of 
loss  and  dama^  claims. 

If  these  specifications  are  accepted  by  the  shippers'  and  carriers' 
committee,  the  Bureau  of  Standards  will  probably  give  them  its 
indorsement  and  issue  them  as  a  circular. 

Railroad  track  scales  for  weighing  grain  have  been  studied  by  the 
Bureau  in  connection  with  its  railroad  track-scale  testing  equip- 
ment. Hopper  scales  and  automatic  scales  are  matters  on  which 
much  work  remains  to  be  done  before  any  decision  can  be  reached  as 
to  just  what  eauipment  and  installation  is  required  to  secure  accurate 
results,  and  the  best  and  most  economical  manner  of  designing, 
installing,  and  using  such  scales. 

WEIGHTS  AND  MEASURES  LAWS  AND  ADMINISTRATION. 

(Cooperation  with  States  in  the  administration  of  weights  and  measurea  laws :  promnl- 
gation  of  specifications  and  tolerances  for  apparatus,  and  of  rules  and  regulations;  en- 
forcement of  standard  barrel  laws ;  conducting  weiA^hts  and  measures  inTeetigatlons ;  an- 
nual conferences  of  State  and  local  officials  on  weights  and  measures.) 

Cooperation  with  States  and  Other  Interests  in  Weights  and  Meas- 
ures Administration. 

On  account  of  the  very  material  increases  in  the  cost  of  all  necessi- 
ties of  life  the  need  of  efficient  inspection  of  weights  'and  measures 
in  commercial  use  is  being  more  and  more  strongly  felt,  and  several 
States  have  recently  enacted  laws  establishing  State-wide  inspection 
for  the  first  time.  Amongthese  may  be  esj)ecially  mentioned  Texas, 
North  Dakota,  and  South  Dakota,  all  of  which  have  established  com- 
prehensive laws.  Other  States  have  added  to  their  general  code  on 
this  subject,  while  still  others  are  conducting  investigations  to  find 
out  what  character  of  legislation  is  needed.  In  connection  with  this 
activity,  the  Bureau  of  Standards  is  receiving  an  increased  number 
of  requests  for  assistance  in  establishing  State  departments,  in 
conducting  field  investigations  in  various  localities,  in  passing  upon 
types  of  weighing  and  measuring  apparatus  to  determine  its  fitness 
for  commercial  use,  etc.  Enormous  good  would  doubtless  result  from 
increased  activity  in  these  fields  of  work,  but  lack  of  appropriations 
make  it  impossible  to  accede  to  many  requests,  even  ox  the  greatest 
urgency. 

As  a  specific  instance  of  the  character  of  assistance  requested  may 
be  mentioned  legislation  recently  passed  in  the  States  oi  Maine  and 
Texas.  In  the  former  State  tnis  becomes  of  force  and  effect  on 
July  1,  1920,  and  provides  that  after  that  date  no  weighing  and 
measuring  apparatus  may  be  sold  in  the  State  which  has  not  been 
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approved  by  the  Bureau  of  Standards-  In  the  latter  State  any 
apparatus  approved  by  the  Bureau  of  Standards  may  be  sold  without 
a  special  certificate  from  the  State  authorities.  Unless  an  appro- 
priation can  be  obtained  for  this  work  it  will  be  impossible  for  the 
bureau  to  undertake  it,  since  it  would  be  futile  to  attempt  such  a 
task  with  the  present  staff  and  facilities  available.  As  a  result,  laws 
designed  to  protect  the  merchants  and  consumers  of  this  State  will 
be  nullified.  Yet  not  only  would  the  results  of  such  an  investigation 
be  of  assistance  in  the  States  mentioned,  but  to  all  other  States  as 
well,  many  of  which  would  rely  upon  the  Bureau  for  technical  infor- 
of  this  kind.    Desirable  uniformity  could  thus  be  brought  about. 

Other  States,  amcmg  which  may  be  especially  mentioned  Virginia, 
desire  information  as  to  conditions  existing  in  order  that  a  basis  for 
weights  and  measures  legislation  may  be  obtained.  In  these  cases 
also  the  Bureau  is  often  unable  to  proceed  on  accbimt  of  shortage  of 
funds.  The  need  of  a  special  appropriation  for  carrying  on  the  work 
of  cooperaticm  with  the  States  in  weights  and  measures  matters  is 
very  urgent. 

Representatives  of  the  Bureau  attended  State  conferences  of 
weights  and  measures  officials  in  Michigan  and  New  York  and  gave 
addresses  on  subjects  of  interest  to  the  delegates. 

Proposed  Federal  Legislation. 

Congress  has  not  enacted  any  legislation  on  the  subject  of  weights 
and  measures  during  the  past  jrear.  However,  the  Bureau  has  been 
working  on  a  draft  of  a  bill  designed  to  standardize  flour,  meals,  and 
commercial  feeding  stuffs  throughout  the  United  States,  upon  the 
hundredweight  basis.  This  proposition  was  first  brought  before 
Congress  last  vear,  and  since  that  time  work  has  been  done  in  per- 
fecting it  so  that  in  its  present  form  it  has  the  hearty  indorsement 
of  all  interests  concerned,  including  the  Millers'  National  Federa- 
tion, an  association  comprising  the  large  majority  of  the  flour  pro- 
ducers of  the  country,  the  American  Com  Millers'  Federation  nke- 
wise  including  a  large  majority  of  firms  in  this  industry,  and  every 
State  association  of  weights  and  measures  officials  where  the  bill  was 
considered,  including  New  York,  Massachusetts,  Indiana,  Wisconsin, 
Michigan,  and  Maine.  Briefly,  the  bill  eliminates  the  196-pound  bar- 
rel and  the  cumbersome  and  nonuniform  subdivisions  thereof  now 
standardized  in  the  various  States  and  substitutes  in  their  place  the 
200-pound  barrel,  with  subdivisions  of  100,  50,  25,  10,  5,  4,  2,  and  1 
pound.  If  this  bill  is  enacted  into  law.  a  long  forward  step  in  uni- 
form standardization  of  packages  will  be  obtained,  and  some  of  the 
most  important  foodstuffs  sold  in  package  form  will  be  efficiently 
and  adequately  regulated. 

Twelfth  Annual  Conference  on  Weights  and  Measures. 

In  order  to  assist  the  various  State  and  local  departments  enforc- 
ing weights  and  measures  laws  throughout  the  Umted  States  in  ob- 
taining the  greatest  uniformity  and  in  maintaining  the  greatest  effi- 
ciency in  their  work,  it  has  been  the  practice  of  nie  Bureau  in  the 
past  to  invite  all  those  officials  and  others  interested  to  attend  a  gen- 
eral conference  on  weights  and  measures  at  the  Bureau  of  Standards 
once  in  each  year.  On  account  of  the  war  these  meetings  were  dis- 
continued in  1917  and  1918,  but  this  year  it  was  deemed  advisable  to 
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resume  them,  and  consequently  the  twelfth  conference  was  held  on 
May  21-24, 1919.  Great  interest  was  manifested  in  this  meeting.  It 
was  more  generally  attended  than  ever  before,  and  was  in  every  way 
a  success.  About  180  official  delegates  and  visitors  attended,  29  Stated 
being  represented.  Perhaps  the  most  important  constructive  action 
taken  was  the  tentative  adoption  of  a  set  of  specifications  and  toler- 
ances for  liquid-measuring  pumps  used  in  the  sale  of  gasoline.  These 
specifications  and  tolerances  had  been  prepared  by  the  Bureau  of 
Standards  as  a  result  of  a  comprehensive  investigation  made  shortly 
before  the  war.  In  general,  these  pumps  have  not  been  adequately 
regulated  in  the  past,  and,  as  a  result,  short  measure  in  the  sale  of 
gasoline  has  been  very  common.  With  a  uniform  system  of  specifi- 
cations and  tolerances  in  use  it  is  believed  that  much  more  success- 
will  be  obtained  in  coping  with  the  situation.  Enormous  losses  to 
the  consumer  can  be  thus  prevented  and  competition  put  upon  a  fair 
and  honest  basis. 

Resolutions  were  passed  by  the  conference  indorsing  l^slation 
empowering  the  Bureau  of  Standards  to  pass  upon  and  approve 
types  of  commercial  weights  and  measures  and  weighing  and  measur- 
ing devices  manufactured  or  offered  for  sale  in  the  United  States; 
and  approving  the  decimal  weight  flour  bill  now  pending  in  Con- 
gress. The  conference  also  went  on  record  as  favoring  the  sale  of 
dry  commodities  by  weight ;  the  marking  of  net  weight  on  wrapped 
hams,  bacon,  and  other  meats;  the  standardization  of  packages;  and 
the  metric  system  of  weights  and  measures. 

About  15  years  ago  the  Bureau  of  Standards  announced  its  inten- 
tion of  exercising  its  functions  in  such  a  way  as  to  be  of  maximum 
assistance  in  regulating  and  improving  the  general  condition  of 
weights  and  measures  in  commercial  use  and  the  manner  of  sale  of 
commodities,  and  as  a  first  step  in  this  direction  there  was  inaugu- 
rated the  annual  conference  on  weights  and  measures  of  the  United 
States.  At  this  meeting  the  representatives  of  the  States  were  in- 
formed that  to  accomplish  the  above  end  the  Bureau  would  give  all 
necessary  assistance  in  building  up  State  and  local  inspection  depart- 
ments. In  the  case  of  matters  oi  sUch  a  nature  that  they  should  be 
administered  by  the  Government,  the  Bureau  would  procure  and  en- 
force necessary  Federal  legislation.  Finally,  the  Bureau  would  act 
as  a  general  clearing  house  for  weights  and  measures  information 
and  assist  in  coordinating  the  activities  of  the  Government  and  of 
the  various  States,  so  that  maximum  efficiency  of  procedure  would  be 
obtained. 

.  For  some  years  thereafter  the  Bureau  of  Standards  was  the  only 
Federal  agency  in  this  field  and  completely  dominated  it.  Much  valu- 
able progress  was  made  toward  obtaining  the  objects  sought.  Field 
investigations  were  made  in  every  State  in  the  Union,  and  commercial 
conditions  were  thereby  determined,  a  model  law  was  drawn  up  and 
its  introduction  procured  in  numerous  States,  Bureau  representatives 
appeared  before  State  legislative  comniittees  in  support  of  the  legis- 
lation proposed,  and  it  was  enacted  in  a  large  number  of  States. 
Following  this  action  Bureau  representatives  visited  these  States, 
helped  to  establish  the  departments,  drew  up  tolerances  and  specifica- 
tions for  commercial  apparatus  for  their  guidance  which  were 
promptly  adopted  by  a  number  of  States,  and  did  other  necessary 
work  along  the  original  lines  of  cooperation  proposed. 
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During  this  time,  also,  the  Bureau  undertook  to  procure  needed 
national  legislation.  The  Federal  apple-barrel  law,  the  standard- 
barrel  law,  and  the  standard  lime-barrel  law  were  enacted  by  Con- 
gress, statutes  important  in  themselves  and  more  important  still  as 
a  percursor  of  other  legislation  to  follow.  The  proposed  law  for  the 
Federal  standardization  of  type  of  commercial  weighing  and  measar- 
ing  apparatus  was  drawn  up  and  introduced  with  the  hearty  approval 
of  the  States. 

Notwithstanding  these  activities  and  achievements,  the  Bureau  is 
slowly  but  steadily  losing  ground  in  this  field,  owiag  to  the  insuf- 
ficient funds  with  which  to  carry  it  on. 

In  the  meantime,  the  Bureau  of  Markets  and  the  Bureau  of  Cliem- 
istry  in  the  Department  of  Agriculture,  with  a  corps  of  agents  in  the 
field  and  ample  funds,  have  ^ken  up  this  work  and  are  now  claim- 
ing it  as  their  own  field.  The  efforts  of  the  Bureau  hare  merely  been 
sacceasful  in  indicating  to  these  bureaus  the  possibilities  m  the 
weights  and  measures  &ld.  They  have  procured  legislation  such  ss 
the  Federal  standard  container  act  and  are  vigorously  enforcing  it, 
whereas  the  standard-barrel  laws  are  entirely  unenforced  by  tbe 
Bureau  of  Standards,  due  to  the  lack  of  funds  to  put  any  inspectors 
in  the  field  to  look  after  it.  It  is  much  the  same  in  the  case  of  State 
cooperation ;  the  Bureau  has  no  representatives  in  the  field,  while  the 
Department  of  Agriculture  has  numerous  traveling  inspectors  who 
visit  the  States  and  assist  the  officials  on  all  occasions^  even  in  weights 
and  measures  matters.  Very  recently  the  Bureau  oi  Markets,  under 
the  terms  of  the  Federal  warehousing  act,  issued  rules  and  regu^ation^ 
requiring  that  scales  used  shall  be  of  types  approved  by  the  Bureau 
of  Marl^ts,  a  matter  which  distinctly  belongs  in  the  field  of  the 
Bureau  of  Standards. 

The  time  has  now  come  when  the  Bureau  should  prepare  to  go 
forward  rigorously  or  else  to  turn  over  to  others  the  whole  practical 
question  of  inspection,  and  with  it  the  related  one  of  commercinl 
standards.  If  Congress  is  unwilling  to  give  the  Bureau  a  fund  to 
take  care  of  the  laws  which  it  now  has  to  enforce  and  to  enlarge  its 
functions  so  that  the  matter  can  be  handled  in  an  adequate  and  Dusi- 
nesslike  way,  it  will  be  better  for  the  Bureau  to  mthdraw  from  the 
field  altogether. 

The  same  is  true,  but  to  a  lesser  extent,  in  the  track-scale  work  of 
the  Bureau.  In  this  it  has  reached  a  point  where  instead  of  going 
forward  we  are  losing  ground.  Its  appropriations  for  this  work  have 
not  been  increased  since  1913,  when  the  work  was  commenced.  In  ad- 
dition, it  is  faced  with  constantly  rising  salaries  and  increased  ex- 
Senses  of  operation  of  all  kinds,  while  the  demands  for  tests  from  the 
tates.  Federal  agencies,  the  railroads,  and  others,  are  steadily  in- 
creasing. It  was  found  necessary  last  year  to  lay  up  two  of  the 
equipments  for  months  and  allow  several  of  the  best-tramed  field  men 
to  leave  the  service  on  account  of  the  lack  of  funds.  The  situation  will 
probably  be  still  worse  during  the  present  year.  The  preliminary 
work  has  been  done,  but  conditions  have  been  shown  to  be  extremely 
bad  and  in  urgent  need  of  competent  regulation.  New  organizations, 
such  as  the  Eastern  Weighing  and  Inspection  Bureau,  are  being 
formed  to  do  work  which  should  be  done  officially.    The  time  has  now 
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come  in  this  field  also  when  the  Bureau  must  of  necessity  go  forward 
and  occupy  this  field  of  regulation  or  retire  in  favor  of  some  organi- 
zation which  will  be  prepared  to  do  this. 

One  step  needed  to  strengthen  the  Bureau's  position  in  this  field 
is  the  establishment  of  a  depot  in  Chicago  or  some  other  western 
railroad  center.  Its  present  activities  are  merely  successful  in  show- 
ing the  necessity  of  governmental  supervision  of  the  scales  used  in 
interstate  commerce,  and  there  are  numerous  indications  that  other 
agencies  are  planning  to  take  upon  themselves  this  work.  In  order 
to  properly  handle  the  situation,  the  Bureau  should  have  at  least  a 
dozen  stations  strategically  located  throughout  the  country.  Each 
of  these  stations  should  have  a  master  scale  and  the  necessary  test 
cars  and  equipment  to  supervise  the  test  of  all  track  and  grain  scales 
in  their  respective  districts.  Eventually  an  appropriation  of  $500,000 
or  more  may  be  required.  This  program  can  not,  of  course,  be  car- 
ried out  in  one  or  two  years,  but  sooner  or  later  the  demands  of  farm- 
ers' organizations  and  others  using  railroad  track-scale  weights 
will  be  heeded  by  Congress,  and  that  agency  which  occupies  the 
largest  part  of  the  field  and  shows  itself  most  competent  to  handle 
the  matter  will  be  designated  by  Congress  to  do  so. 

The  position  of  the  Bureau  in  this  field  is  as  strong  as  it  is  likely 
to  be  with  its  present  facilities.  As  more  State  organizations  are 
formed  and  the  railroads  consolidated  the  Bureau's  position  will  be- 
come relatively  weaker.  It  is  therefore  strongly  recommended  that 
every  eflfort  be  made  to  secure  the  appropriation  for  the  depot  asked 
for  last  year  and  again  this  year  without  success. 

Routine  Testing. 

The  routine  testing  in  section  1,  length;  section  2,  mass;  and  sec- 
tion 4,  volumetric,  of  this  division  is  from  three  to  six  mpnths  be- 
hind. This  condition  is  due  to  the  fact  that  for  some  reason,  prob- 
ably the  recognition  of  the  commercial  importance  of  techfiical  and 
scientific  work  brought  about  through  the  war,  an  increase  has  re- 
sulted in  the  use  of  certified  apparatus  of  the  kind  handled  by  the 
sections  mentioned  above.  Every  effort  has  been  made  by  those  en- 
gaged in  this  work  to  promptly  dispose  of  it,  but  it  has  been  beyond 
their  capacity.  As  the  work  is  now  conducted  it  only  creates  dis- 
satisfaction and  brings  severe  criticism  upon  the  Bureau  and  its 
employees,  which  is  unwarranted,  as  important  research  work  has 
been  abandoned  to  care  for  routine  tests.  Not  only  are  needed  re- 
searches and  investigations  halted,  but  the  testing  is  not  done  with 
that  care  which  should  characterize  all  of  the  work  of  the  Bureau. 

The  Bureau  has  issued  circulars  giving  the  fees,  and  has  been  doing 
this  work  for  a  number  of  years.  It  has  educated  the  public  as  to 
the  importance  of  using  apparatus  that  has  been  certified  by  a  compe- 
tent authoritative  agency,  and  it  should  continue  to  do  this  work  so 
essential  to  American  industries,  if  it  can  be  done  with  credit  to  the 
Bureau,  or  at  least  without  discredit. 

If  Congress  does  not  deem  it  proper  to  provide  for  this  work  for 
which  estimates  will  be  submitted,  it  would  be  well  to  consider  the 
proposition  of  placing  it  on  a  self-supporting  basis.  It  is  hoped, 
however,  that  tnis  need  not  be  done,  since  such  a  plan  has  many 
disadvantages  and  often  leads  to  embarrassing  circumstances. 
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2.  ELECTRICITY. 

[Slectromotive  force,  retlitance,  currtnt,  indactance,  capacity,  conductMty,  insulation, 
magnetic  permeability  and  hyiteretit,  radioactivity  and  radiocommunication,  including 
researches  on  electrical  units  and  standards,  measuring  instniments,  and  methods  of 
measurement,  and  cooperation  with  standardizing  committees  of  technical  societies,  with 
testing  laboratories,  tne  electrical  industries,  public-service  companies,  and  public-utility 
commissions,  municipalities,  and  engineers  upon  problems  of  standardization,  including 
standards  oz  adequacy,  and  safety  of  service.] 

Scope  of  the  Electrical  Work. 

One  of  the  most  important  f  imctions  of  the  Bureau  with  respect  to 
electricity  and  allied  subjects  is  the  establishment  and  maintenance 
of  the  fundamental  standards  upon  which  all  electrical  measurements 
are  based,  including  cooperation  with  similar  institutions  in  other 
countries  so  as  to  secure  international  uniformity.  This  includes  the 
intercomparison  of  standards  and  extensive  research  in  methods  of 
measurement  and  the  development  and  improvement  of  subsidiary 
and  derived  standards.  These  standards  are  utilized,  and  the  results 
of  the  researches  are  inmiediately  applied  in  the  testing  of  reference 
standards  and  instruments  for  manufacturers,  testing  laboratories, 
universities,  research  institutions,  electric  utilities,  utilitjr  commis- 
sions, engineering  and  other  interests,  and  various  agencies  of  the 
Government. 

The  testing  of  electrical  instruments  and  apparatus  is  of  two  main 
classes :  First,  there  is  the  standardization  of  reference  standards  and 
precision  instruments  for  manufacturing  and  other  institutions  which 
themselves  make  or  standardize  instruments  for  commercial  use  or 
which  conduct  research  work.  It  is  through  the  work  of  such  insti- 
tutions that  the  measurements  made  in  practice  are  referred  back  to 
the  standards  of  the  Bureau.  Second,  a  limited  amount  of  testing 
of  commercial  electrical  measuring  instruments,  radio  and  photo- 
metric apparatus^  magnetic  materials,  etc.,  is  done,  chiefly  for  the 
purpose  of  keeping  the  Bureau  in  touch  with  the  neeas  of  the 
mdustries,  of  developing  methods,  and  of  improving  apparatus  and 
materials.  The  greater  portion  of  this  testing  is  done  for  the  Gov- 
ernment services,  and  serves  the  double  purpose  of  providing  infor- 
mation to  be  used  in  formulating  specifications  and  of  determining 
the  quality  of  materials  furnished  upon  them. 

The  research  work  has  mainly  to  do  with  methods  of  measurement, 
the  determination  of  the  electric  and  magnetic  properties  of  mate- 
rials, and  the  development  of  those  phases  of  engineering  science  in 
which  measurement  plays  an  important  role.  Electrical,  radio,  and 
illuminatingengineering  interests  are  all  served  by  these  investiga- 
tions. The  Bureau  also  renders  important  service,  both  directly  and 
indirectly,  to  manufacturing  and  other  industries.  Much  of  this  in- 
vestigational work  is  on  the  more  fundamental  aspects  of  the  prin- 
ciples involved,  so  that  the  results  may  be  applicable  to  a  class  of 
problems  rather  than  being  limited  to  tne  one  specific  problem  under 
investigation.  The  work  on  correlation  of  magnetic  and  mechanical 
properaes  of  iron  and  steel  and  in  the  study  of  galvanometers  are 
examples. 

The  research  work  in  radiocommunication,  magnetism,  radio- 
activity, and  photometry  is  along  lines  quite  similar  to  that  in  the 
more  purely  electrical  measurements.  Standards  have  been  and  are 
being  developed,  methods  of  measurement  are  being  improved,  and 
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important  special  problems  of  sijB^ificance  to  the  industries,  and  in  a 
number  of  cases  of  particular  importance  to  the  Government,  are 
being  investigated.  Specific  examples  of  the  projects  ia  hand  during 
the  past  year  are  given  in  the  sections  below. 

Special  Military  Work  in  Electrical  Subjects. 

During  the  first  half  of  the  year  the  demands  for  service  to  mili- 
tary  departments  were  so  numerous  both  in  testing  and  in  research 
that  the  resources  of  the  electrical  division,  like  those  of  other  parts 
of  the  Bureau,  were  very  largely  devoted  to  such  service.  This  in- 
volved an  increased  amount  of  work  similar  to  that  performed  in 
ordinary  times^  includiiig  consuhation  with  other  departments  on  a 
larger  number  of  technical  problems.  Extensive  experimental  inves- 
tigations of  a  few  important  military  problems  begun  during  the 
preceding  year  were  also  actively  contmued. 

Since  the  cessation  of  hostilities  attention  has  naturally  been 
turned  to  the  revival  of  the  normal  work  of  the  Bureau,  but  a  large 
amount  of  time  has  been  required  to  brinff  the  military  work  to  a 
satisfactory  conclusion  and  to  put  the  results  in  such  form  that  the 
labor  already  expended  should  not  be  lost.  Furthermore,  many  of 
the  investigations  begun  on  account  of  military  needs  are  equally 
important  m  times  of  peace,  and  even  equipment  specifically  devel- 
oped for  military  use  nas  in  some  cases  been  found  applicable  to 
industrial  needs.  These  considerations  have  made  it  appear  inad- 
visable to  cut  off  immediately  the  activities  which  arose  from  the  war, 
and  it  is  hoped  that  means  will  be  found  to  continue  permanently 
some  of  the  more  important  of  these  activities  without  sacrificing  the 
fundamental  work  in  electrical  research  previously  carried  on. 

Standardization  of  Electrical  Equipment  and  Supplies  for  the  War 
Department. 

In  order  to  simplify  the  handling  of  purchases  of  equipment  and 
supplies  for  the  War  Department,  the  Standardization  Section  of  the 
Purchase,  Storage,  and  Traffic  Division,  General  Staff,  in  August,  1918, 
appointed  a  committee  on  standardization,  ccmsisting  of  one  member 
from  each  bureau  of  the  War  Department  and  one  from  the  Bureau 
of  Standards.  This  ^neral  representative  of  the  Bureau  was  desig- 
nated from  the  electrical  division  j  and  while  some  subcommittees  of 
the  general  committee  on  standardization  dealt  with  supplies  of  other 
kinds  and  called  on  many  sections  of  the  Bureau  for  information 
and  assistance,  the  most  active  work  was  done  in  cooperation  with 
the  various  subcommittees  on  electrical  supplies.  To  this  work  three 
members  of  the  Bureau  staff  gave  practically  all  their  time  for  several 
months,  while  a  number  of  others  contributed  materially  to  the  work 
of  committees  in  their  special  fields. 

Through  the  activities  of  the  Bureau  representatives  the  stand- 
ardization committee  was  brought  into  touch  with  war-service  com- 
mittees of  the  various  branches  of  the  electrical  industry,  and  a  plan 
of  discussion  of  proposed  schedules  and  specifications  was  adopted 
which  gave  all  interests  concerned  an  opportunitjr  to  present  their 
views  to  the  committee.  A  close- working  connection  with  the  sub. 
committees  of  the  standards  committee  of  the  American  Institute  of 
Electrical  Engineers  was  also  established  tiirough  the  Bureau's  repre- 
sentation on  mat  committee,  and  their  assistance  was  obtained  in  the 
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preparation  of  a  considerable  number  of  specifications  for  apparatus 
and  material. 

A  considerable  amount  of  testing  was  also  required  in  connection 
with  this  work.  Some  of  this  was  of  routine  nature  as  regularly  car- 
ried on  by  the  various  sections  of  the  electrical  division,  but  other 
tests  constituted  rather  extensive  investigations,  such  as  those  on 
trucks  and  tractors  and  the  storage  batteries  used  in  such  vehicles 
and  on  protective  lighting  equipment.  These  are  described  later 
under  the  appropriate  sections. 

The  results  of  all  this  standardization  work  were  incorporated  in  a 
catalogue  of  supplies  for  War  Department  purchases  which  has  been 
issued  by  that  department.  In  several  fields  the  work  done  em- 
phasized the  need  of  further  extensive  investigations,  and  the  Bu- 
reau has  been  specifically  requested  to  undertake  investigations  on 
miniature  electric  lamps,  transformers,  electric  fans,  storage  bat- 
teries, stranding  of  cables,  and  insulation  problems  in  connection 
with  rubber-covered  wires  and  cables,  which  would  involve  a  large 
increase  in  its  work  in  all  these  fields.  Some  of  these  investigations 
it  is  planned  to  undertake,  but  the  adequate  handling  of  most  of 
them  must  await  an  increase  in  the  resources  available  for  the  work. 

STANDARDS  OF  RESISTANCE. 

(Maintenance  of  fundamental  standards  of  electrical  resistance,  calibration,  and  devel- 
opment of  practical  resistance  standards  and  apparatus,  testing  of  conductors  and  of  con- 
ductivity of  materials,  galvonometer  design.) 

With  the  exception  of  necessary  work  in  routine  testing  of  appa- 
ratus and  materials,  this  section  has  given  all  its  time  during  the 
past  year  to  special  problems  arising  from  the  war,  the  more  impor- 
tant of  which  are  described  below. 

Nondestructive  Tests  of  Welds. 

Some  method  by  which  the  quality  of  welds,  especially  welds  in 
ship  plates,  may  be  determined  without  the  destruction  of  the  weld 
has  been  very  much  needed.  It  has  been  suggested  that  if  the  elec- 
trical resistance  of  such  welds  could  be  measured  it  would  give  an 
indication  of  the  quality  of  the  weld  without  destroying  it.  Such 
measurements,  however,  were  considered  impracticable,  if  not  impos- 
sible. 

An  investigation  was  made  which  showed  that  with  a  current  and 
potential  terminal  on  either  side  of  the  weld  and  all  four  terminals 
fairly  close  together  the  resistance  of  a  small  portion  of  the  plate, 
including  a  part  of  the  weld,  could  be  determined  rather  easily  with 
the  accuracy  required.  For  example,  a  saw  cut  extending  a  quarter 
of  the  way  through  a  half-inch  plate  could  be  easily  detected  by  this 
means  from  either  side  of  the  plate.  However,  it  appears  that  plates 
poorly  welded  may  make  excellent  electrical  connection  with  each 
other,  and  consequently  the  resistance  method  is  not  successful  as  a 
means  of  determining  the  quality  of  such  welds. 

Control  of  Airplane  Guns. 

At  the  request  of  the  Division  of  Military  Aeronautics  and  the  In- 
ventions Section  of  the  General  Staff,  this  section  of  the  Bureau  un- 
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dertook  an  investigation  of  the  possibility  of  using  electrical  means 
for  the  control  of  airplane  guns  which  must  shoot  ^tween  the  blades 
of  the  propellers.  Tne  time  between  successive  passages  of  the  pro- 
peller blades  through  the  same  position  is  about  0.02  second.  It  is, 
therefore,  necessary  that  the  shots  be  timed  with  respect  to  the  time 
of  passage  of  the  blades  through  the  line  of  fire  to  better  than  0.02 
second.  That  is,  the  control  apparatus  must  perform  its  function, 
the  firing  mechanism  of  the  gun  must  operate,  the  primer  explode, 
the  charge  explode,  and  the  projectile  pass  through  the  barrel  and 
past  the  propeller  in  less  than  0.02  second  if  the  apparatus  is  to  op- 
erate at  all  speeds  without  compensation  for  changes  in  speed. 

An  electrical-control  apparatus  was  developed  which  performs 
its  function  in  a  few  thousandths  of  a  second,  so  that  the  over-all 
time  of  action,  up  to  the  passage  of  the  projectile  4  feet  beyond  the 
muzzle  of  the  gun,  is  about  0.01  second.  This  type  of  gun  control 
has  many  advantages  over  the  mechanical  and  hyaraulic  types  gen- 
erally used,  and  further  development  incidental  to  its  use  with  va- 
rious types  of  gun  is  being  carried  out  by  the  Division  of  Military 
Aeronautics  with  the  cooperation  of  the  Bureau. 

Action  of  Browning  Field  Gun. 

At  the  request  of  the  Ordnance  Department  of  the  Army,  an  in- 
vestigation of  the  action  of  the  Browning  field  gun  was  made  for  the 
purpose  of  finding  out  whether  faulty  action  of  the  reciprocating 
parts  was  responsible  for  excessive  breakage  of  the  casing  which  wat 
found  to  occur  in  service.  The  relative  positions  of  the  three  prin- 
cipal reciprocating  parts  were  determined  throughout  their  cycles  of 
operation,  both  when  the  gun  was  operated  by  hand  and  when  it  was 
firing.  The  results  obtained  showed  that  throughout  the  cycle  each 
of  these  parts  remained  in  a  proper  position  with  respect  to  the 
others  and  that  consequently  their  action  was  presumably  not  the 
cause  of  the  breakage.  The  methods  used  in  this  investigation  were 
largely  electrical  and  involved  the  services  of  electrical  experts. 

INDUCTANCE  AND  CAPACITY. 

(Methods  of  measaring  indnctance  and  capacity,  preservation,  and  calibration  of  stand- 
ards of  indnctance  and  capacity,  design  of  apparatus  involving  inductance  and  capacity 
phenomena,  development  of  formulas  for  computing  inductance  and  capacity,  measure- 
ment of  short-time  intervals.) 

Inductance  and  Capacity  Laboratory. 

With  the  exception  of  necessary  work  in  routine  testing,  this  sec- 
tion has  devoted  practically  all  its  time  during  this  year  to  military 
problems.  The  amount  of  testing  has  increased  considerably,  espe- 
cially during  the  latter  half  of  the  year. 

The  devefopment  of  formulas  for  the  alternating-current  resist- 
ance and  inductance  of  a  "  return  circuit "  has  been  completed,  and 
the  formulas  have  been  applied  to  experimental  results  obtained  by 
others,  showing  good  agreement  A  paper  giving  the  derivation  of 
the  formulas  ana  a  discussion  of  the  results  has  oeen  prepared  for 
publication  under  the  title,  "  An  Integration  Method  of  Deriving  the 
Alternating-Current  Resistance  and  Inductance  of  Conductors/'  ^ 

Measurements  of  the  resistance  and  inductance  of  a  "  return  cir- 
cuit" composed  of  No.  2  copper  wire  have  also  been  made  in  the 
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laboratory  at  frequencies  of  500,  1,000,  2,000,  and  3,000  cycles  per 
second,  and  the  measured  values  agree  very  well  with  those  calcu- 
lated by  the  formulas. 

Gun-Firing  Investigations. 

The  gim-firinff  investigations  which  this  section  undertook  for 
the  Bureau  of  Ordnance,  Navy  Department,  some  time  ago  have 
been  continued  throughout  the  year,  and  the  scope  of  the  work  has 
been  broadened  until  now  it  covers  a  large  part  of  the  field  of  ballis- 
tics. A  study  of  the  work  that  has  been  done  by  others  along  simi- 
lar lines  indicates  that  the  section  has  collected  a  larger  amoimt  of 
data  concerning  the  behavior  of  certain  types  of  guns  than  has  been 
collected  heretofore.  The  chief  investigations  which  are  being  car- 
ried on  by  the  section  at  the  present  time  are  listed  below. 

Theoretical  Study  of  the  Motion  of  a  Projectile. — Prof.  H.  C. 
Richards  of  the  Physics  Department  of  the  University  of  Pennsyl- 
vania spent  the  summer  of  1918  at  the  Bureau  studying  the  theory 
of  the  flight  of  a  rotating  projectile.  He  consulted  all  available 
literature  and  attempted  to  reconcile  the  theories  with  the  experi- 
mental data  available.  Dr.  Richards  has  continued  his  interest  in 
this  subject  throughout  the  year  and  is  preparing  a  report  of  his 
work. 

Study  of  Variations  of  Chm  Pressures  with  Time. — Data  obtained 
during  the  experimental  firing  on  naval  vessels  indicated  the  need 
of  a  time-pressure  gauge.  An  experimental  gau^  was  designed  and 
built  at  the  Bureau  during  the  summer  and  fall  of  1918.  It  was 
tested  by  placinc  it  in  a  tomb  in  which  a  small  charge  of  powder 
was  exploded.  As  these  experimental  tests  gave  very  promising  re- 
sults, the  Bureau  of  Ordnance  ordered  five  gauges  made  for  use  in 
certain  of  the  naval  guns.  These  gauges  have  been  completed  and 
are  now  being  given  the  final  tests  at  the  Bureau.  Recently  the 
Ordnance  Department  of  the  Army  requested  the  use  of  these  gauges 
in  their  work. 

Primer-Explosion  Times.— In  the  work  during  the  previous  year 
on  electric  cannon  primers  it  was  assumed  that  the  breaking  of  the 
platinum  bridge  wire  indicated  the  explosion  of  the  primer.  Sub- 
sequent experiments,  however,  showed  that  this  was  not  always  the 
case.  An  additional  investigation  was,  therefore,  carried  on  in 
which  the  time  of  the  explosion  of  the  primer  was  taken  as  the  time 
at  which  a  fuse  wire  placed  in  front  of  the  primer  was  broken  by 
the  flame.  A  number  of  makes  of  primers  were  used  in  the  investi- 
gation. It  was  noted  that  the  older  primers  were  slower  in  firing 
than  those  of  recent  manufacture.  The  Bureau  of  Ordnance  has 
requested  that  the  investigation  be  continued,  using  a  large  number 
of  primers  of  as  many  different  "  ages  "  as  possible. 

Ejection  Velocities. — ^In  the  study  of  factors  which  may  cause  dis 
persion  of  fire  there  is  need  for  a  method  by  which  the  muzzle  veloc- 
ity of  each  projectile  fired  from  the  ship  can  be  measured.  Consider- 
able time  during  the  past  year  has  been  spent  in  the  study  of  this 
subject,  and  a  method  has  been  developed  by  which  the  "  ejection 
velocity  "  of  a  projectile  may  be  determined  on  shipboard  with  an 
accuracy  of  approximately  1  per  cent.    The  velocities  so  obtained 
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are  designated  as  "  ejection  velocities,"  since  they  differ  slightly  from 
those  usually  defined  as  *' muzzle  velocities." 

Study  of  Recoil. — Recoilmeters  have  been  built  which,  in  connec- 
tion with  the  oscillograph,  record  the  time  at  which  the  ^n  passes 
certain  predetermined  points  in  its  recoil  and  counterrecoil.  From 
these  data  a  space-time  recoil  curve  can  be  plotted.  By  successive 
grraphical  differentiation  of  the  space-time  recoil  curve,  velocity- 
time  and  acceleration-time  curves  may  be  obtained.  Theoretically 
these  curves  should  furnish  information  regarding  the  velocity  of  the 
shell  inside  the  bore  of  the  gun  and  the  variation  of  powder  pres- 
sures within  the  gun  chamber.  Results  so  obtained,  however,  do  not 
agree  with  those  obtained  from  the  theory  of  internal  ballistics  and 
indicate  that  this  theory  is  not  as  well  known  as  it  should  be.  The 
ijtudy  of  the  recoil  also  gives  information  concerning  the  forces  which 
che  ffun  mountings  must  withstand  during  the  recoil  of  the  gun. 

Finng'Time  Intervals, — A  study  of  the  firing-time  intervals  which 
occur  during  the  firing  of  the  gun  has  been  continued  in  cooperation 
with  the  Navy  during  the  year  at  Indian  Head  and  aboard  ship. 
The  chief  items  of  interest  to  be  noted  in  this  work  are  that  the  pow- 
der interval — that  is,  the  interval  which  elapses  after  the  primer  ex- 
plodes and  before  the  gun  begins  to  recoil — varies  largely  for  differ- 
ent shots,  and  that  the  barrel  time — ^that  is,  the  time  after  the  begin- 
ning of  recoil  until  the  ejection  of  the  shell — is  a  function  of  the  gun 
and  its  mounting. 

Jump  and  Whip  of  Guns. — Kinemeters,  which  have  been  used  in 
experimental  firing,  have  been  constructed  for  the  Navy  and  measure 
the  jump  and  whip  of  a  gun  at  the  instant  it  fires. 

Velocity  Inside  Bore  of  Gun. — During  the  latter  part  of  the  year 
the  Coast  Artillery  has  been  cooperating  with  the  Bureau  in  the  de- 
sign of  apparatus  for  determining  the  velocity  of  the  shell  as  it  moves 
through  the  bore  of  the  gun.  This  apparatus  is  now  being  com- 
pleted in  the  shops  of  the  Bureau. 

Velocity  Measurements  hy  Means  of  Magnetic  Effect  of  Projec- 
tiles.— In  the  past'  a  number  of  attempts  have  been  made  to  deter- 
mine the  velocity  of  a  projectile  by  shooting  it  through  coils  of  wire 
and  using  the  current  induced  in  the  coil  to  determine  the  time  at 
which  the  shell  passed  through  the  coil.  In  general,  these  attempts 
have  not  been  successful  on  account  of  a  lack  of  knowledge  of  the 
fundamental  physical  effects  which  are  involved. 

At  the  request  of  the  technical  staff  of  the  Army,  this  Bureau  has 
undertaken  an  investigation  of  the  possibilities  of  this  method.  It  is 
proposed  to  study  particularly  the  relation  between  the  phase  of 
the  induced  current  and  the  position  of  velocity  of  the  shell. 

Blast  Investigations. — Throughout  the  year  the  Bureau  has  con- 
tinued the  measurement  of  the  characteristics  of  the  blast  of  large 
guns  for  the  Navy,  but  since  other  lines  of  work  have  seemed  moj'e 
urgent  this  work  has  not  progressed  as  rapidly  as  was  desired.  An 
electromagnetic  blast  meter  has  been  designed  and  built,  and  pre- 
liminary tests  are  being  made  at  the  Bureau  preparatory  to  testing  it 
under  service  conditions  at  Indian  Head  Proving  Ground. 

Timing  Device. 

In  the  study  of  the  method  of  determining  ejection  velocities,  a 
special  timing  device,  with  which  an  electrical  oscilloeraph  may  bo 
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equipped,  has  been  developed.  Tests  of  this  device  show  that  by  its 
use  time  intervals  may  be  determined  to  an  accuracy  of  a  few  mil- 
lionths  of  a  second.  While  the  method  was  developed  for  a  par- 
ticular purpose,  it  is  applicable  to  the  measurement  of  any  small 
time  interval  which  it  is  possible  to  record  electrically. 

Submarine-Mine  Investigations. 

Improvement  of  Mine  Detonators, — At  the  request  of  the  same 
bureau,  the  study  of  possible  improvements  in  a  special  type  of  mine 
detonator  was  undertaken  late  in  the  year. 

Protection  of  Ships  Against  Mines. — ^At  the  request  of  the  Navy 
Department,  one  of  the  representatives  of  the  Bureau,  while  in  Eng- 
land, visited  the  mine-sweeping  fleet  to  make  some  experiments  on  a 
method  which  was  in  use  for  the  electrical  protection  of  the  mine 
sweepers  engaged  in  the  removal  of  the  North  Sea  mine  barrage. 
A  satisfactory  method  of  protecting  the  ships  themselves  had  been 
devised,  and  it  was  desired  to  extend  the  method  so  as  to  protect 
the  sweep  wires  also.  Difficulties  inherent  in  the  method  made  this 
extension  impracticable. 

Hydraulic  Machinc-Gun  Sjmchronizing  Gear  for  Airplanes. 

At  the  request  of  the  War  Department,  a  detailed  study  was  made 
of  the  factors  which  are  of  importance  in  hydraulic  methods  of 
synchronizing  machine-gun  fire  m  airplanes.  In  this  work  it  was 
shown  that  there  is  an  appreciable  time  interval  required  for  the 
transmission  of  the  energizmg  pulse  in  the  tube  of  liquid  which  Is 
used  to  fire  the  gun.  The  fact  that  such  a  time  interval  is  unavoid- 
able in  any  hydraulic  or  other  mechanical  control  system  limits  the 
application  of  such  devices  and  is  a  strong  argument  for  using  an 
electrical  system  such  as  that  mentioned  above,  in  which  the  time 
required  for  the  action  of  the  control  gun  itself  can  be  made  very 
small. 

Special  Muzzle- Velocity  Measurements. 

At  the  request  of  the  Army^  measurements  were  made  of  the  ve- 
locity of  bullets  fired  by  centrifugal  guns  which  were  under  test  at 
the  Bureau.  The  measured  velocity  agreed  quite  closely  with  the  the- 
oretical velocity^  Measurements  were  also  made  of  the  muzzle  ve- 
locity of  a  captured  German  automatic  antiaircraft  gun  of  2-centi- 
meter bore,  usmg  regular  German  service  ammunition. 

Study  of  Recent  Scientific  Developments  in  France  and  England. 

The  chief  of  the  section  spent  April,  May,  and  June,  1919,  in 
France  and  England  studying  scientific  developments  which  have 
occurred  during  the  war,  especially  the  improvements  in  ballistic 
instruments.  Both  the  Army  and  the  Navy  cooperated  heartily; 
the^  extended  every  courtesy  and  in  many  ways  showed  their  appre- 
ciation of  the  studies  which  were  being  undertaken.  All  of  the  im- 
portant scientific  laboratories  doing  research  work  along  ballistic 
lines  were  vistited.  In  addition  many  observations  of  general  scien- 
tific interest  were  made.  A  report  covering  this  trip  is  in  prepara- 
tion. 
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ELECTRICAL  MEASURING  INSTRUMENTS. 
(Testing  and  development  of  electrical  Instruments,  meters,  and  ignition  apparatus.) 

Testing  of  Electrical  Instruments. 

The  volume  of  testing  for  outside  parties  was  very  much  reduced 
by  the  war,  but  the  testing  for  Government  departments  was  greatly 
increased,  so  that  the  total  number  of  instruments  tested  was  larger 
than  in  previous  years. 

The  testing  of  instrument  transformers  had  to  be  discontinued 
during  the  war  because  of  the  departure  from  the  Bureau  of  mem- 
bers of  the  staff  who  had  previously  been  engaged  in  this  work.  This 
class  of  testing  has  been  resimied  in  the  last  few  months.  The  accu- 
late  testing  of  these  transformers  is  of  increasing  importance  on 
account  of  their  use  in  measuring  electrical  energy,  especially  where 
it  is  sold  in  large  quantities  or  at  high  voltages  and  the  Bureau  has 
consequently  given  special  attention  to  the  development  of  methods 
and  equipment  for  testing  them. 

Electrical  Tests  of  Gasoline-Engine  Ignition  Systems. 

The  demand  for  routine  tests  of  ignition  apparatus  reached  a  maxi- 
mum last  autumn  and  has  since  decreased,  but  requests  for  tests  are 
still  being  received  from  manufacturers  at  the  rate  of  about  four 
per  month. 

The  investigational  work  on  spark  plugs  as  first  planned  has  been 
completed  except  for  measurements  of  temperature  conditions  in  air- 
craft engines.  This  latter  work  has  been  held  up  for  lack  of  both 
staff  and  available  engines.  The  porcelain  developed  by  the  Bureau 
is  now  in  regular  production  by  the  largest  spark  plug  manufacturer 
in  the  country. 

The  use  of  a  subsidiary  gap  in  series  with  a  spark  plug  was  studied 
experimentally,  and  a  preliminary  report  has  been  issued  showing 
the  advantages  and  disadvantages  of  this  device. 

Considerable  study,  both  theoretical  and  experimental,  has-  been 
made  of  the  operation  of  the  high-tension  magneto  with  a  view  to 
developing  a  working  theory  on  which  to  base  a  logical  design  of 
such  apparatus.  Particular  attention  is  being  paid  to  the  effect  of 
secondary  capacity  and  eddy  currents,  and  methods  are  being  de- 
veloped to  measure  these  effects  quantitatively. 

A  series  of  15  reports  have  been  issued  covering  various  phases 
of  the  ignition  work.  These  reports  will  be  printed  in  the  Fourth 
Annual  Keport  of  the  National  Advisory  Committee, for  Aeronautics. 

At  the  request  of  the  Motor  Transport  Corps  specifications  for 
spark  plugs  have  been  prepared  to  serve  as  a  basis  for  their  pur- 
cnase. 

Considerable  time  has  been  spent  in  cooperation  with  the  areonau- 
tic  engine-design  section  in  developing  a  method  for  measuring  the 
velocity  of  flame  propagation  in  the  cylinders  of  internal-combus- 
tion engines.  This  method,  which  records  the  time  of  passage  of 
the  flame  oscillographically,  gives  good  promise  of  success  and  an 
extensive  program  of  work  has  been  laid  out  for  it. 

Electrical  Trucks  and  Tractors. 

At  the  recfuest  of  the  War  Dejjartment,  the  Bureau  cooperated 
in  comparative  tests  of  a  large  variety  of  electrical  trucks  and  trac- 
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tors  for  use  in  Army  warehouses.  The  records  of  these  tests  were 
worked  up  and  reports  issued  by  the  Bureau  on  the  basis  of  which 
the  Purchase,  Storage,  and  TraflSc  Division  has  prepared  specifica- 
tions for  the  purchase  of  such  equipment. 

Turret  Firc-Control  Apparatus. 

A  study  of  the  electrical  target  turret  indicators  used  in  controlling 
the  fire  of  battleship  turret  guns  was  be^n  last  year  in  an  attempt 
to  find  the  causes  of  errors  which  sometmies  occurred  in  the  indica- 
tion of  the  apparatus.  This  investigation  was  continued  this  year, 
and  after  a  tnorough  study  of  the  operation  of  the  apparatus  at 
various  speeds,  changes  in  the  equipment,  which  it  was  believed 
would  remedy  the  defects,  were  suggested  to  the  Navy  Department 
and  to  the  makers  of  the  apparatus. 

Blasting  Caps. 

At  the  request  of  the  Engineer  Corps,  a  study  was  made  of  the  time 
required  to  fire  electrical  blasting  caps  used  in  setting  off  mines,  gas 
projectiles,  etc.,  with  a  view  to  determining  the  possibilities  of  firing 
a  number  of  such  caps  in  series.  About  one  hundred  caps  were 
fired  under  various  conditions  and  the  time  recorded  by  the  oscillo- 
graph. 

The  study  of  blasting  machines  mentioned  in  last  year's  report  has 
led  to  the  development  of  a  new  type  of  machine  having  over  10 
times  the  capacity  of  the  older  type  and  slightly  less  cost  and  weight. 

Radio  Generators. 

Considerable  time  was  spent  in  planning  and  supervising  tests  of 
900-cycle  generators  for  use  in  airplane  radio  sets.  The  work  con- 
sisted in  obtaining  characteristic  curves,  efficiencies,  etc.,  of  a  num- 
ber of  generators  under  various  conditions.  The  observations  were 
made  by  enlisted  men  of  the  Signal  Corps,  but  the  planning  of  the 
work  and  preparation  of  reports  was  imder  the  airection  of  the 
Bureau. 

Cooperation  with  American  Institute  of  Electrical  Engineers. 

At  the  request  of  the  Instruments  and  Measurements  Committee  of 
the  American  Institute  of  Electrical  Engineers,  the  preparation  of 
an  exhaustive  paper  on  "The  accuracy  of  Commercial  Electrical 
Measurements"  has  been  undertaken.  This  work  is  well  under  way, 
and  the  paper  will  probably  be  delivered  at  the  institute  meeting  m 
the  autumn.  A  considerable  amount  of  time  has  also  been  given  to 
assisting  in  the  revision  of  the  American  Institute  of  Electrical  Engi- 
neers Standardization  Rules,  and  many  errors  and  inconsistencies  m 
the  older  edition  have  been  eliminated. 

New  Apparatus  for  Electrical  Instrument  Testing. 

An  attachment  is  being  developed  for  use  with  the  deflection  po- 
tentiometer which  serves  to  plot  automatically  the  corrections  of  the 
instrument  under  test,  thus  avoiding  all  numerical  computations 
When  a  set  of  standard  shunts  designed  to  accompany  this  has  been 
built,  the  time  required  in  instrument  testing  will  be  materiall]^ 
reduced. 

A  new  form  of  variable  resistence  has  been  constructed  for  use  in 
testing  current  transformers  and  is  now  ready  for  final  adjustment 
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The  use  of  this  will  reduce  the  labor  of  such  tests  by  at  least  30  per 
cent.  ' 

Ignition  of  Cotton  by  Electric  Sparks. 

At  the  request  of  the  Department  of  Agriculture  some  experiments 
were  made  on  the  ignition  of  cotton  by  electric  sparks  and  on  the 
generation  of  electrostatic  charge  by  the  passage  of  cotton  through 
iron  tubes.  This  request  was  occasioned  by  the  frequent  fires  which 
occur  in  cotton  gins  apparently  as  a  result  of  static  discharges.  The 
results  obtained  indicate  that  this  is  a  very  real  fire  hazard  and  that 
the  fire  risk  in  gins  can  be  materially  reduced  by  proper  electrical 
grounding  of  the  metal  parts  of  the  machinery. 

MAGNETIC  MEASUREMENTS. 

(Measurement  of  magnetic  properties  of  materials;  design  and  calibration  of  magnetic 
instrumenta  and  appliances,  including  compasses;  magnetic  analysis:) 

General  Magnetic  Measurements. 

In  addition  to  the  routine  testing  of  the  magnetic  properties  of 
materials,  the  work  of  the  section  includes  the  experimental  study  of 
various  methods  and  instruments  for  making  magnetic  measurements. 
Such  a  study  is  nearly  completed  on  a  new  type  of  permeameter 
(the  Fahy  Simplex),  which  has  recently  been  put  upon  the  market. 
The  results  so  far  obtained  indicate  that  the  instrument  is  convenient 
and  rapid  and  has  an  accuracy  which  is  satisfactory  for  most  com- 
mercial and  research  purposes.  The  instrument  requires  only  a 
single  specimen,  and  there  are  no  compensating  adjustments  to  make. 

Magnetic  Analysis. 

For  a  number  of  years  work  has  been  under  way  at  the  Bureau 
in  the  development  of  methods  and  apparatus  for  using  the  mag- 
netic properties  of  materials  as  an  indication  of  their  quality  and 
mechanical  properties.  The  results  of  this  work  and  the  growing 
interest  of  manufacturers  of  steel  products  justify  a  systematic  gen- 
eral study  of  the  subject  for  the  purpose  of  determining  to  what 
extent  magnetic  analysis  can  be  utilized  both  in  research  and  for 
practical  testing  on  a  commercial  basis.  The  method  promises  to  be 
very  useful  for  the  detection  of  inhomo^eneities  and  flaws,  for  the 
detection  and  study  of  physical  and  chemical  transformations  which 
take  place  in  iron  or  steel  on  heating  or  cooling,  and  for  the  estima- 
tion of  the  physical  condition  and  the  prediction  of  mechanical 
behavior  of  steel  and  steel  products. 

During  the  past  year  a  comprehensive  program  has  been  started 
which  consists  of  three  distinct  though  closely  interrelated  parts : 

I.  Study  of  the  fundamental  relationships  between  the  magnetic 
properties  and  the  physical  structure  and  mechanical  properties  of 
various  types  of  steel  by  means  of  accurate  magnetic  and  mechanical 
tests  on  specially  prepared  samples. 

II.  Development  of  special  apparatus  and  methods  for  making 
magnetic  tests  on  various  forms  of  steel  objects. 

III.  Development  of  a  number  of  direct  practical  applications  for 
the  purpose  of  demonstration. 

In  this  work  the  magnetic  section  has  the  cooperation  of  a  number 
of  commercial  organizations  as  well  as  of  other  sections  of  the 
Bureau. 
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Rifie-Barrel  Steel. — ^An  investigation  has  been  completed  and  a 
paper  is  in  press  on  "  The  Testing  of  Rifle-Barrel  Steel  for  the  De- 
tection of  Flaws."  This  investigation  was  made  in  cooperation  with 
a  large  manufacturer  of  rifles.  The  results  of  the  work  indicate  that 
the  magnetic  method  will  surely  detect  flaws,  but  that  other  causes 
may  render  the  material  nonhomogeneous  along  its  length  when  it 
is  not  necessarily  unfit  for  use.  In  view  of  this  fact  it  seemed  de- 
sirable to  study  further  the  possibilities  and  limitations  of  the 
magnetic  method,  and  in  this  work  the  Bureau  has  the  valuable  co- 
operation of  the  Technical  Staff  of  the  Ordnance  Department.  The 
construction  of  special  apparatus  for  this  investigation  is  under  way. 

Bali-Bearing  Rax:eB, — ^The  development  of  a  magnetic  method 
for  the  testing  of  ball-bearing  races  which  was  interrupted  during 
the  war  has  b^n  resumed  in  cooperation  with  one  of  the  large  manu- 
facturers of  ball  bearings.  It  is  proposed,  if  possible,  to  develop  a 
method  which  will  be  commercially  practicable  for  the  determination 
of  hardness  and  the  detection  of  cracks  or  soft  spots. 

Correlation  of  Properties, — An  investigation  nas  been  started  for 
the  correlation  of  the  magnetic  properties  with  the  micrographic 
structure  and  mechanical  properties  of  a  carbon  steel  of  eutectoid 
composition.  Accurate  tests  will  be  made  on  standard  test  pieces 
after  various  heat  treatments.  Information  of  this  kind  is  funda- 
mental to  the  development  of  magnetic  analysis  and  the  investigation 
will  be  extended  to  include  the  study  of  various  types  of  steel. 

Miscellaneous  Problems. — In  addition  to  the  atlove  investigations 
a  number  of  less-extended  experiments  have  been  made  to  ascertain 
the  applicability  of  magnetic  analysis  for  the  inspection  of  various 
articles,  including  welded  ship  plates,  airplane  tie  wire,  and  rifle-bar- 
rel forgings.  Most  of  this  work  was  not  completed  owing  to  the 
fact  that  with  the  ending  of  the  war  the  necessary  funds  and  facili- 
ties were  no  longer  available. 

Magnetic  Compasses. 

Most  of  the  work  on  magnetic  compasses  during  the  year  consisted 
of  cooperation  with  various  branches  of  the  military  service.  In 
addition  to  work  on  testing  of  airplane  compasses,  which  consisted 
of  testing  a  small  number  of  instruments  for  the  purpose  of  checking 
the  field  inspection,  a  number  of  special  investigations  were  made 
covering  various  points  of  compass  construction.  These  investiga- 
tions included  the  development  of  a  suitable  process  for  aging  com- 
pass magnets  and  a  test  for  aging,  a  study  of  the  relative  merits  of 
platinum  and  stellite  for  pivots,  and  a  study  of  the  relative  behavior 
of  natural  and  artificial  jewels  tor  pocket  compasses. 

A  collection  of  a  number  of  types  of  airplane  compasses  which 
will  be  valuable  for  further  study  has  been  made. 

PHOTOMETRY  AND  ILLUMINATING  ENGINEERING. 

(Maintenance  of  photometric  standards,  calibration  of  stan(]ard  lamps,  development  of 
methods  of  photometry,  inspection  and  Ufe  test  of  electric  lamps,  problems  in  the  utiliza- 
tion of  light.) 

Military  Searchlight  Investigations. 

On  account  of  the  importance  of  searchlights  in  modem  warfare 
and  the  need  of  more  knowledge  of  their  characteristics  and  perform- 
ance, the  Searchlight  Engineering  Section  of  the  Four  Hundred  and 
Eighty-eighth  Engineers  requested  the  Bureau  to  cooperate  with 
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them  in  the  investigation  and  testing  of  searchlights.  The  work  was 
begiin  in  March,  1918,  and  continued  until  January,  1919.  The  in- 
vestigations included  the  following: 

Distribution  of  Light  from  the  Bare  Arcs. — Light  distribution  in 
several  planes  through  the  arcs  without  mirrors  was  measured  in  the 
laboratory.  Seventeen  arcs  of  various  types  and  conditions  were 
measured  in  this  manner.  From  these  measurements  information 
was  obtained  as  to  their  effectiveness  in  various  searchlight  mechan- 
isms. The  tests  were  also  useful  in  giving  data  for  specmcations  for 
searchlight  carbons. 

Distribution  of  Light  in  the  Searchlight  Beam  at  Various  Dis- 
ta/nces,—A  g^eat  many  tests  were  made  to  determine  the  distribution 
of  illumination  in  the  beam.  The  most  of  the  tests  were  made  at  a 
distance  of  930  feet,  20  lamps  being  so  measured.  In  addition,  other 
measurements  were  made  at  various  distances  up  to  5  miles. 

Absorption  of  Light  by  Front  Glass  of  the  Searchlight, — ^A  num- 
ber of  tests  were  made  to  determine  the  amount  of  light  lost  by 
absorption,  reflection,  and  scattering  of  li^ht  by  the  front  glass,  and 
by  devices  for  limiting  the  beam  and  avoiding  stray  light. 

Photometric  and  Illumination  Investigations  for  Military  Depart- 
ments. 

Daylight  Signaling  Devices  and  Svecial  Lamps, — ^A  great  deal 
of  time  was  spent  in  a  study  of  daylignt  signaling  lamps  and  lamps 
for  signaling  from  airplanes  at  nignt,  this  work  being  undertaken  at 
the  request  of  the  Bureau  of  Aircraft  Production.  Daylight  signal- 
ing tests  were  carried  out  over  ranges  of  one-half,  2,  3  and  5  miles, 
to  determine  the  magnitude  of  the  intensities  required.  Many  tests 
were  also  made  to  determine  the  increase  in  beam  efficiency  due  to 
partial  silvering  of  lamp  bulbs  used  in  the  signaling  devices. 

Protective-Fence  Lighting. — In  September,  1918,  the  Bureau  was 
requested  to  make  a  comparative  test  of  various  floodlight  projectors 
for  protective- fence  lighting.  The  tests  were  carried  out  with  the 
cooperation  of  the  Ordnance  Department  and  resulted  in  the  recom- 
mendation of  the  use  of  angle  reflectors  throwing  the  light  at  right 
angles  to  the  fence  instead  of  floodlights  throwing  the  light  parallel 
to  the  fence,  as  the  tests  showed  that  the  smaller  reflectors  were 
superior  to  floodlights  for  the  type  of  service  required.  The  signing 
of  the  armistice  stopped  purchases  of  such  equipment,  but  the  results 
of  this  investigation  will  be  of  assistance  in  tne  future  design  of  pro- 
tective lighting  installations. 

Acetylene  Generators. — ^Last  year  several  months  were  spent  in  an 
investigation  of  the  performance  of  numerous  types  of  portable 
ac^Btylene  lights,  with  particular  reference  to  their  suitability  for 
military  use  at  tne  front.  This  investigation  was  originally  intended 
simply  to  give  information  on  which  a  choice  between  the  various 
types  of  lights  could  be  based,  but  it  developed  that  many  of  them 
had  certain  features  which  made  them  unsuitable  for  use  under  the 
prescribed  conditions.  Consequently  the  makers  were  consulted,  and 
a  number  of  modifications  suggested  by  the  Bureau  were  made  in 
the  lights. 

During  the  present  year,  as  a  result  of  a  controversy  over  the 
merits  of  one  of  the  lights  recommended  as  a  result  of  the  above  in- 
vestigation in  comparison  with  a  new  type  developed  for  Army  use, 
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further  investigation  was  requested,  and  extensive  tests  were  carried 
out,  particularly  to  determine  the  reliabilitv  of  operation  of  the 
lights.  The  results  obtained  fully  confirmed  the  earlier  recommenda- 
tions of  the  Bureau. 

Miscellaneous  Tests. — In  addition  to  the  special  investigations 
outlined  above,  numerous  acceptance  tests  of  kerosene  and  signal  oils, 
reflectors,  luminous  flares,  star  shells,  etc.,  were  made.  To  assist  mili- 
tary departments  in  the  design  of  instruments  and  apparatus  many 
lamps  were  photometered  and  illumination  instruments  calibrated. 

Standardization  of  Screens  for  Measurement  of  Brightness  of  Radio- 
active Materials. 
The  measurement  of  the  absolute  brightness  of  "radioactive,  self- 
luminous  materials  has  become  commercially  important  because  of 
the  greatly  increased  use  of  such  materials  in  recent  years.  This 
work  is  handled  by  another  section  (see  report  below)  but  the  pho- 
tometry section  has  been  called  on  for  the  calibration  of  colored 
screens  which  are  used  to  make  the  light  from  electric  lamps  com- 
parable in  color  and  intensity  with  the  luminous  materials.  Such 
screens  have  been  standardized  for  the  Bureau  of  Mines  as  well  as 
for  this  Bureau. 

Inspection  and  Life  Tests  of  Incandescent  Lamps. 

Orders  for  about  4,225,000  incandescent  electric  lamps  were  placed 
by  departments  of  the  Government  during  the  year.  Of  this  quan- 
tity about  75  per  cent  were  large  tungsten,  13  per  cent  carbon,  and 
12  per  cent  miniature  lamps.  Six  per  cent  of  this  total  were  ordered 
shipped  without  inspection,  whereas  during  the  previous  year  about 
20  per  cent  were  so  ordered  from  a  quantity  approximateljr  twice  as 
great.  Actual  inspections  by  this  Bureau  durinjg  the  year,  including 
lamps  delivered  on  orders  last  year,  approximated  5,100,000,  of 
which  about  4,000,000  were  large  tungsten,  and  the  remainder  carbon 
and  miniature  lamps  in  about  equal  quantities.  This  represents  an 
increase  of  about  40  per  cent  in  inspection  over  last  year. 

The  initial  inspection  made  at  the  factories  covers  the  mechanical 
qualities  of  the  lamps  and  their  rating  with  regard  to  power  con- 
smnption  and  efficiency.  In  order  to  pass  a  final  judgment  on  the 
quality  of  the  lamps  it  is  necessary  to  have  actual  burning  tests, 
and  when  the  initial  inspection  is  made  samples  are  selected  for 
such  tests,  which  are  called  "  life  tests."  During  the  year  life  tests 
were  completed  on  2,683  vacuum  tungsten,  152  gas-filled,  and  373 
carbon  lamps.  Becords  of  these  tests  were  kept  separate  for  each 
month  of  manufacture  in  order  to  compare  results  with  those  ob- 
tained in  current  tests  of  the  product  made  at  the  factories.  It  was 
found  that  gas-filled  lamps,  which  are  now  included  in  the  stand- 
ard specifications,  considerably  exceeded  the  life  requirement,  and, 
following  the  usual  practice,  one  of  the  large  manufacturers  has 
improved  efficiencies  to  take  up  a  great  part  of  this  excess  life. 
Efficiencies  of  vacuum  tungsten  lamps  are  also  undergoing  a  gradual 
improvement. 

Work  of  considerable  importance  was  done  by  special  inspections 
and  tests  of  lamps  for  the  General  Supply  Ciommittee  in  connection 
with  bids  for  supplying  lamps  under  contract  for  the  fiscal  year 
1920;  data  regarding  the  quality  of  lamps  which  some  of  the  new 
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bidders  proposed  to  furnish  were  obtained  as  a  result  of  these  tests^ 
and  served  to  guide  the  Supply  Committee  in  placing  the  new  con- 
tracts. 

While  the  specifications  for  Jarge  lamps  are  in  a  very  satisfactory 
form,  and  the  eflSciency  and  performance  of  these  lamps  are  well 
established,  there  is  little  available  information  with  regard  to  the 
general  commercial  quality  of  miniature  lamps  such  as  are  used  in 
flashlights  and  in  automobile  and  similar  lighting  equipment.  As  a 
part  of  the  standardization  work  in  which  the  Bureau  assisted  the 
War  Department  during  the  year,  tentative  specifications  for  some 
types  of  miniature  lamps  were  drawn  up  and  agreed  upon  with  rep- 
resentatives of  the  manufacturers,  but  on  account  of  the  lack  of 
information  as  to  the  limits  which  could  reasonably  be  fixed  for 
eflSciency  and  life  of  such  lamps  the  specifications  could  not  be 
made  very  strict.  Apparatus  for  making  life  tests  of  miniature 
lamps  has  now  been  designed,  and  the  component  jjarts  have  been 
purchased.  It  is  expected  that  this  equipment  will  be  installed 
in  time  to  carry  on  regular  tests  on  the  lamps  bought  on  Government 
contract  during  the  coming  year. 

Illumination  Surveys  of  Commerce  Department  Buildings. 

At  the  request  of  the  Secretarv  of  Commerce  an  illumination  survey 
of  the  main  building  of  the  Department  of  Commerce  was  made. 
The  average  illumination  in  the  offices  was  found  to  be  about  2.5  foot- 
candles,  which  is  considered  the  lowest  allowable  intensity  for  office 
work.  It  was  diown  that  the  existing  level  of  illumination  could  be 
maintained  by  substituting  more  efficient  lamps  of  a  lower  wattage, 
making  the  connected  load  30  per  cent  less,  or  that  the  substitution 
of  more  efficient  lamps  of  equal  wattage  would  make  the  intensity 
about  4  foot-candles,  a  value  more  in  conformity  with  good  practice. 

Some  surveys  were  made  in  the  Coast  and  Geodetic  Survey  build- 
ing and  advice  given  for  the  material  improvement  of  the  lighting  in 
certain  special  cases.  Pressure  of  other  work  has  prevented  a  com- 
plete analysis  of  the  lighting  of  all  Commerce  Department  buildings, 
although  preliminary  inspection  shows  that  there  is  room  for  im- 
provement in  several  of  them. 

RADIO  COMMUNICATION. 

(Maintenance  of  standards  and  development  of  methods  of  measurement  at  radio  fre- 
quencies ;  investigation,  standardization,  and  improvement  of  instruments  and  methods  of 
radio  communication ;  investigation  of  the  properties  and  uses  of  vacuum  tubes.) 

Development  of  Radio  Work  of  Bureau. 

There  has  been  a  great  expansion  of  the  work  of  the  radio  section 
during  this  year.  The  section  moved  into  its  new  building  in  Octo- 
ber. This  change  was  made  the  occasion  of  increasing  the  equipment 
and  establishing  permanent  set-ups  for  testing  and  for  other  work 
involving  measurements  of  a  more  or  less  routine  nature.  The  re- 
search program  has  been  largely  prepared  with  a  view  to  cooperation 
with  the  Signal  Corps  and  Navy  Department.  For  the  period  of 
January  to  June  of  this  year  the  investigations  have  been  almost 
entirely  work  that  was  undertaken  for  the  Signal  Corps. 

Durmg  the  summer  of  1918  the  section  was  fortunate  in  obtaining 
the  services  of  a  number  of  men  of  special  qualifications  from  various 
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universities  and  technical  schools  who  assisted  most  effectively,  par- 
ticularly in  the  preparation  of  the  radio  textbook  mentioned  below. 
For  special  work  of  other  kinds  the  section  had  the  advantage  of  the 
services  of  a  number  of  soldiers  detailed  by  the  War  Department, 
assisting  particularly  in  the  work  on  vacuum  tubes,  oscillographic 
measurements,  and  testing. 

The  work  of  the  section  is  developing  into  the  general  field  of  elec- 
trical communication.  The  methods  and  instruments  of  high  and 
low  frequency  communication  are  coming  to  have  much  in  common, 
and  the  future  promises  much  in  the  way  of  the  utilization  of  the 
intermediate  frequencies  which  have  hitherto  been  little  used.  This 
development  is  largely  due  to  the  vacuum  tube  and  the  general  study 
of  high-frequency  measurements. 

Electron  Tubes. 

An  investigation  of  three-electrode  vacuum  tubes  or  electron  tubes 
has  been  undertaken  on  a  considerable  scale.  The  first  work  in  this 
field  was  vacuum-tube  standardization  for  the  Signal  Corps.  Later 
a  number  of  specific  problems  in  this  field  were  undertaken  for  the 
Signal  Corps  and  the  Navy.  The  work  has  been  furthered  by  con- 
ferences held  at  the  Navy  Department  between  the  Government  de- 
partments concerned  and  the  manufacturers  of  the  tubes. 

Apparatus  and  methods  have  been  developed  to  determine  the  prin- 
cipal constants  and  to  study  the  uses  of  electron  tubes  as  generators, 
detectors,  amplifiers,  and  modulators.  The  principles  involved  in  the 
functioning  of  these  tubes  have  been  studied ;  for  example,  one  piece 
of  work  has  been  a  theoretical  study,  verified  by  experiment,  of  the 
calculation  of  the  constants  of  tubes  from  their  dimensions.  A  criti- 
cal study  has  been  made  of  the  Signal  Corps  testing  sets  for  measure- 
ments upon  electron  tubes,  and  improvements  in  the  sets  have  been 
suggested. 

Special  study  has  been  given  to  the  subject  of  tubes  for  generating 
alternating  currents,  comraonlv  called  "  power  "  tubes.  The  investi- 
gation has  had  the  very  satisiactory  result  of  developing  a  method 
for  calculating, the  power  output  from  the  characteristics  of  the 
tubes.  This  investigation  also  included  a  study  of  the  harmonics  in 
power-tube  circuits,  in  typical  cases.  The  dependence  of  the  har- 
monics on  the  resistance  and  reactance  of  the  high-frequency  circuit 
has  been  determined,  and  means  of  calculating  the  harmonics  of  the 
high-frequency  current  from  the  form  of  the  pulsating-plate  current 
have  been  devised.  The  use  of  large  power  tubes  has  been  studied, 
one  of  the  principal  problems  being  the  development  of  a  source  of 
the  direct  voltage  needed  for  supplying  power  to  the  tubes.  The  use 
of  the  large  tubes  as  amplifiers  has  also  been  studied.  This  work 
has  direct  applications  to  the  development  of  practical  systems  of 
radiotelephony. 

The  detector  action  of  electron  tubes  has  been  made  the  subject  of 
a  special  research.  Methods  and  apparatus  for  measurement  of  the 
detector  action  have  been  developed.  The  detector  sensitivity  of 
typical  tubes  has  been  measured  under  varying  conditions,  and  the 
theory  of  detector  action  has  been  worked  out. 

A  considerable  contribution  to  the  fundamental  design  of  ampli- 
fiers was  made  in  an  investigation  of  the  input  impedance  of  electron 


Digitized  by  VjOOQIC 


366  REPORTS  OF  THE  DEPARTMENT  OF  COMMERCE. 

tubes.  The  Signal  Corps  had  found  in  practice  that  the  constants 
of  the  output  or  plate  circuit  of  a  tube  affect  the  apparent  input  im- 
pedance. This  complicated  the  design  of  amplifiers  in  which  tubes 
fed  successively  into  one  another,  and,  in  fact,  made  the  prediction  of 
performance  of  any  given  amplifier  circuit  practically  impossible. 
The  solution  to  this  jproblem  of  the  effect  of  the  constants  in  the 
output  circuit  on  the  input  inipedance  was  worked  out  theoretically, 
and  a  very  satisfactory  experimental  verification  was  obtained.  This 
work  gi-eatly  facilitates  the  design  of  amplifiers  and  gives  a  better 
understanding  of  the  operation  of  electron  tubes. 

Coil  Aerials. 

Experiments  have  been  continued  on  the  development  of  the  coil 
as  an  aerial  in  place  of  the  ordinary  antenna.  Methods  of  measur- 
ing received  current  were  devised  and  experiments  made  to  check 
transmission  formulas  and  to  assist  in  determining  the  fundamentals 
of  design  of  such  coils.  A  detailed  study  was  made  of  the  resistance 
of  coils  and  methods  of  measurement  thereof,  and  the  results  of  meas- 
urements of  resistance  and  other  constants  were  coordinated  with  the 
results  of  transmission  experiments.  These  experiments  were  made- 
on  coils  of  varying  dimensions,  numbers  of  turns,  etc. 

A  general  paper  was  prepared  on  the  principles  of  this  subject,  dis- 
cussing the  nature  of  electric  waves  and  radio  transmission  and  re- 
ception, giving  "transmission  formulas  for  either  antenna  or  coil 
aerials,  and  discussing  the  fundamental  principles  of  design  and 
measurement  of  the  antenna  effect  in  coil  aerials  and  of  n^iation 
resistance. 

A  study  was  made  of  the  accuracy  of  determination  of  direction 
with  a  direction  finder  as  affected  by  various  kinds  of  objects  in  the 
vicinity.  With  nonmetallic  bodies,  such  as  a  tree,  a  brook,  or  a  bank 
of  earth,  the  distortion  or  change  in  observed  direction  became  negli- 
gible at  a  distance  equal  to  the  largest  dimension  of  the  object. 
With  objects  constructed  in  whole  or  in  part  of  metal,  such  as  a 
bridge,  water  tower,  or  the  Washington  Monument,  the  distortions 
were  very  large  and  changed  greatly  with  wave  len^h.  It  was  con- 
cluded from  the  experiments  that  a  direction  finder  must  be  kept  at 
least  300  feet  away  from  such  objects. 

An  apparatus  tor  determining  the  absolute  direction,  as  well  as 
line  of  direction  of  a  radio  wave,  was  developed.  The  device  utilizes 
the  capacity  of  the  coil  structure  to  ground,  an  inductance  in  series 
with  this  capacity  being  tuned  to  the  same  rrequency  as  the  coil  cir- 
cuit. Field  experiments  showed  that  the  device  determines  absolute 
direction  satisfactorily.  It  is,  however,  somewhat  difficult  to  use, 
since,  like  other  similar  methods  which  have  been  developed  for  uni- 
directional observations,  it  requires  sensitive  adjustments. 

Signaling  System  for  Airplane  Landing. 

Experiments  originally  requested  by  the  Air  Mail  Service  of  the 
Post  Office  Department  nave  been  in  progress  to  develop  a  method 
to  enable  an  airplane  to  find  its  landing  place  in  fog  or  in  the  dark. 
The  Signal  Corps  has  recently  taken  an  interest  in  this  problem,  and 
the  method  may  be  of  use  for  Signal  Corps  purposes.  The  object  in 
view  has  been  attained  by  two  general  methods.  In  both  a  large  coil 
is  wound  on  the  landing  field  and  a  receiving  coil  is  placed  on  the 
wings  of  the  airplane.    In  one  method  low-frequency  current  of  500 
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or  1,000  cycles  per  second  is  passed  through  the  coil.  In  the  other 
radio-frequency  current  is  used  in  the  coil.  By  these  methods  it  has 
been  possible  to  receive  signals  with  an  airplane  6,000  feet  in  the  air. 
The  system  has  the  desired  characteristic  that  the  signal  falls  oflf 
rapidly  as  the  landing  field  is  left.  The  transmitting  coils  used  have 
varied  from  a  size  80  by  200  feet  to  a  size  1,400  by  2,500  feet.  A  large 
amount  of  experimentation  has  been  necessary  to  determine  the 
proper  constants  of  the  transmitting  and  receiving  systems  and  to  de- 
termine the  characteristics  of  the  method  at  the  various  frequencies 
tried. 

Submarine  Radio  Conmiunication. 

Satisfactory  methods  for  communicating  with  submerged  subma- 
rines have  been  urgently  needed,  and  two  members  of  the  Bureau 
staff  spent  several  months  during  the  summer  of  1918  at  the  New 
London  submarine  base  developing  the  application  of  coil  aerials  for 
this  purpose.  Very  satisfactory  results  were  obtained.  With  a 
single-turn  coil  or  loop  attached  to  the  outside  of  the  submarine,  sig- 
nals could  be  receivea  as  well  when  the  submarine  was  submergwi 
as  when  on  the  surface.  It  was  a,lso  possible  to  transmit  from  a  sub- 
merged submarine  a  distance  of  12  miles.  It  thus  becomes  possible 
for  a  ship  and  submarine  to  exchange  recognition  signals.  A  coil 
aerial  is  a  satisfactory  direction  finder  when  submerged  and  readily 
receives  signals  transmitted  thousands  of  miles  just  the  same  as  when 
used  in  air.  The  Navy  Department  considers  this  the  best  work 
which  has  been  done  on  submarine  radio  and  has  equipped  the  larger 
submarines  with  the  apparatus  which  was  developed  by  the  Bureau's 
experimenters. 

Insulating  Materials. 

The  investigation  of  insulating  materials  carried  on  this  year  has 
been  limited  mainly  to  the  laminated  materials  of  the  phenol  or  bake- 
lite  type,  such  as  are  used  extensively  in  making  electrical,  and  par- 
ticularly radio,  apparatus.  The  electrical  properties  measured  are 
power  loss  and  dielectric  constant  at  radio  frequencies,  flash-over 
voltage  and  volume,  and  surface  resistivity.  The  tests  of  mechani- 
cal properties  which  were  made  in  other  sections  of  the  Bureau  and 
for  which  the  samples  were  cut  and  the  work  given  general  supervi- 
sion by  thi^  section  included  tensile  and  transverse  strength,  nard- 
ness,  brittleness,  permanent  distortion,  thermal  expansivity,  density, 
and  moisture  absorption.  Methods  df  measuring  the  effects  of  high 
voltages  at  radio  frequencies  on  the  materials  were  developed.  The 
methods  of  measuring  power  loss  or  phase  difference  at  radio  fre- 
quencies were  improved  and  a  cabinet  generating  set  especially 
adapted  to  this  work  was  constructed.  Minor  improvements  were 
made  in  the  methods  of  measurement  of  various  properties.  The  re- 
sults of  measurements  indicate,  in  general,  that  these  materials  are 
susceptible  of  improvements  and  that  the  product  of  a  particular 
manufacturer  varies  more  from  time  to  time  than  the  products  of  the 
several  manufacturers  differ  from  one  another.  The  manufacturers 
and  some  of  the  users  of  these  materials  have  shown  an  unusual  in- 
terest in  the  investigation,  and  there  is  every  prospect  that  this  in- 
vestigation will  constitute  an  interesting  line  of  research  for  som« 
time  tc  come. 
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Radio  Measurements. 

High-frequency  oscillographic  equipment  has  been  developed. 
Three  cathode-ray  tubes  were  constructed  and  the  auxiliary  pumps, 
ovens,  etc.,  provided.  One  of  the  tubes  is  of  the  hot-cathode  type, 
having  movable  electrodes,  so  that  a  most  eflScient  design  can  be 
determined.  The  equipment  has  been  applied  to  demonstrations  of 
the  steadiness  of  vacuum-tube  generators,  to  the  testing  of  quenched 
gap  transmitters,  and  to  research  on  generating  vacuum  tubes. 

A  study  was  made  of  the  production,  measurement,  and  utilization 
of  high  voltage  and  large  current  at  radio  frequencies.  A  vacuum- 
tube  equipment,  consisting  of  six  large  power  tubes,  was  developed 
for  this  purpose.  A  voltage  of  48.000  volts  at  radio  frequencies 
may  be  applied  to  samples  of  insulating  material,  and  currents  of 
100  amperes  at  radio  frequencies  may  be  produced  for  the  testing  of  ' 
ammeters.  A  study  has  been  made  of  the  measurement  of  radio 
frequency  resistance.  A  variable  resistor  for  radio  frequencies  was 
developed,  a  study  of  the  precision  of  measurement  made,  and 
sources  of  error  investigated.  The  study  of  resistance  measurement 
at  radio  frequencies  is  particularly  important,  since  such  measure- 
ment gives  the  means  of  determining  a  number  of  quantities,  as,  for 
instance,  wave  form  and  power. 

An  investigation  was  made  to  determine  whether  a  crystal  detector 
could  be  developed  having  a  permanent  contact.  The  methods  tried 
in  the  effort  to  secure  a  sensitive,  permanent  contact  detector  included 
alternating-current  electrolysis,  cathode  sputtering,  direct-current 
electrolysis,  soldering,  arcing,  spark  welding,  and  mechanically  main- 
tained contact.  The  latter  method  gave  a  thoroughly  satisfactory 
detector,  but  the  general  conclusion  of  the  investigation  was  that  the 
sensitiveness  of  the  best  crystal  detectors  depends  upon  the  existence 
of  an  imperfect  contact. 

The  use  of  a  grounded  shield  in  connection  with*  measuring  cir- 
cuits was  developed.  There  has  heretofore  been  no  method  of  pro- 
tecting the  complete  radio  circuit  from  troublesome  stray  electro- 
motive forces,  in  the  way  that,  for  instance,  a  condenser  is  protected 
by  its  shield.  It  was  found  that  a  shield  in  the  form  of  a  grid  of 
wires  between  the  generating  and  measuring  circuits  improved  the 
steadiness  of  the  deflection  and  the  precision  of  measurement  a  very 
great  deal.  A  shielded  cage  for  the  inductance  coil  of  the  measuring 
circuit  was  also  developed,  so  that  the  entire  circuit  can  be  thoroughly 
shielded. 

Radio  Textbook. 

One  of  the  principal  accomplishments  of  the  year  was  the  produc- 
tion of  a  general  textbook  to  be  used  in  training  engineers  and  oper- 
ators in  the  fundamental  principles  of  radio  comnmnication.  The 
publication  of  Circular  74,  "  Radio  Instruments  and  Measurements," 
and  the  furnishing  by  the  Bureau  of  additional  material  for  use  in 
instruction  work  led  the  Signal  Corps  to  request  the  Bureau  to  pjre- 
pare  a  general  textbook  of  radio  communication  for  the  training 
of  radio  electricians  in  the  Student  Army  Training  Corps  and  in  the 
field  signal  battalions.  By  the  concentrated  effort  of  several  members 
of  the  staff,  ably  assisted  by  a  number  of  specially  qualified  teachers 
from  various  schools,  the  book  was  prepared  in  three  months.  It 
has  been  printed  as  radio  Pamphlet  No.  40,  of  the  Signal  Corps,  with 
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the  title,  "The  Principles  Underlyinff  Radio  Communication,^  and 
has  been  most  favorably  received  as  being  simple,  intelligible,  and 
nonmathematical,  although  giving  an  accurate  and  fairly  complete 
discussion  of  the  fundamentals  of  radio  work. 

SOUND  RANGING. 

(In  normal  times  the  staff  of  this  section  Is  engaged  In  the  study  of  electrolysis  and  re- 
lated problems.  During  the  war  nearly  all  of  the  staff  of  the  section  were  assigned  to 
various  military  problems,  especially  sound  ranging.) 

During  the  year  1917-18  a  large  amount  of  time  was  given  to  the 
study  of  methods  of  locating  hostile  batteries  by  recording  electrically 
the  times  at  which  the  sound  of  a  discharge  reached  a  number  of  sta- 
tions. After  comparing  the  merits  of  various  systems  in  use,  the 
Bureau  undertook  to  improve  the  equipment  of  one  type  used  by  the 
French  Army,  which  appeared  most  promising.  As  stated  in  last 
year's  report,  the  equipment  developed  at  the  Bureau  was  sent  abroad 
for  trial  at  the  front  under  the  direction  of  two  members  of  the  staff 
who  were  commissioned  for  this  work,  but  the  plans  for  this  trial  were 
defeated  by  the  death  of  the  senior  officer,  Capt.  Ernest  Weibel,  from 
injuries  received  while  on  duty  at  the  front. 

On  the  basis  of  such  information  as  could  be  obtained  from  the 
front  and  from  field  tests  at  the  Winthrop  Proving  Ground,  the  devel- 
opment of  the  equipment  was  pushed  actively  until  the  final  apparatus 
was  believed  to  oe  definitely  superior  to  any  other  equipment  in  use. 
Besides  other  advantages,  the  Bureau's  equipment  was  capable  of 
being  made  up  in  mobile  sets,  and  thus  promised  to  be  especially  valu- 
able in  the  type  of  warfare  which  developed  during  1918.  Sets  were 
sent  to  France  and  to  Italy,  and  two  more  members  of  the  staff  had 
just  gone  over  to  put  them  into  operation  when  hostilities  came  to  a 
close. 

At  the  request  of  the  War  Department,  work  was  continued  for 
some  weeks  after  the  armistice  was  signed,  in  order  to  complete  the 
sets  then  under  way,  and  it  is  understood  that  when  the  reorganiza- 
tion of  the  Army  is  completed  the  cooperation  of  the  Bureau  will 
again  be  desired  in  developing  a  standard  type  of  sound-ranging 
equipment. 

ELECTROCHEMISTRY. 

(Electrochemical  problems,  particularly  those  Involyed  in  the  study  of  electric  batteries, 
electrical  properties  of  chemical  compounds,  the  silver  voltameter,  and  other  Investiga- 
tions in  electrical  measurements.) 

Dry  Cells. 

The  circular  on  drv  cells  mentioned  in  the  report  of  last  year  was 
completed  and  publislied  as  Circular  No.  79.  It  describes  the  various 
sizes  and  kinds  of  dry  cells,  the  electrochemical  principles  involved, 
and  the  service  which  may  be  expected  from  dry  cells  of  various  sizes. 
As  an  appendix  to  this  circular,  specifications  for  dry  cells  are  given 
which  were  written  at  the  Bureau  and  have  been  formally  adopted  by 
the  War  Department. 

A  large  number  of  tests  have  been  made  for  the  military  depart- 
ments. The  Signal  Corps  requested  an  investigation  of  small  bat- 
teries for  use  with  radio  amplifiers  because  of  the  poor  service  which 
they  had  been  giving.  Six  hundred  and  sixty-four  of  the  batteries 
of  the  type  Ba-2  were  tested  at  the  Bureau,  and  nearly  2,000  in  the 
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military  storehouses.  In  addition,  over  400  of  the  type  Ba-5,  which 
is  similar  in  size  but  arranged  for  the  addition  of  water  at  the  time 
the  battery  is  required  for  use,  were  submitted  for  test.  The  causes 
of  failure  of  the  cells  were  determined  and  methods  of  improving  the 
service  were  indicated.  A  larger  type  of  battery  for  the  same  purpose 
was  adopted  by  the  Navy  Department  in  accordance  with  suggestions 
made  by  the  Bureau,  and  this  type  has  also  been  tested  in  large  num- 
bers. Several  tests  of  batteries  for  use  with  a  trench-signal  projector 
were  made  for  the  Bureau  of  Aircraft  Production,  and  a  considerable 
amount  of  material  for  the  manufacture  of  dry  cells,  intended  for 
shipment  to  French  factories  and  the  overseas  plant  of  the  Signal 
Corps,  was  analyzed  and  tested.  Samples  of  batteries  intended  for 
use  in  submarine  mines  were  tested  for  the  Navy  Department  and  an 
examination  was  made  of  dry  cells  taken  from  a  captured  German 
mine. 

The  tests  of  dry  cells  for  the  military  departments  have  been 
special  tests  in  most  cases.  For  the  regular  commercial  testing  of 
dry  cells  apparatus  to  control  the  tests  automatically  was  deemed 
desirable,  smce  the  cells  have  to  be  subjected  to  alternate  periods  of 
discharge  and  recuperation,  and  for  this  purpose  a  control  mecha- 
nism has  been  designed  and  constructed  in  the  Bureau's  instrument 
shop.  This  apparatus  is  believed  to  be  superior  to  any  which  has 
previously  been  used^  since  one  relatively  simple  piece  of  apparatus 
IS  capable  of  controlling  a  number  of  different  tests  at  the  same  time, 
while  the  equipment  which  has  been  in  use  at  various  manufacturing 
plants  is  generally  complicated  and  can  make  onlv  a  single  test.  The 
work  of  installing  this  apparatus  was  begun  at  the  close  of  the  fiscal 
year. 

A  large  amount  of  work  has  been  done  in  studying  methods  for 
dry-cell  analysis.  This  involved  a  comparison  of  all  the  available 
methods  for  determining  the  various  constituents  of  dry  cells  and  the 
selection  of  those  best  adapted  to  battery  problems.  The  methods 
which  were  selected  have  been  prepared  in  the  form  of  a  manual  that 
can  be  put  in  the  hands  of  a  routine  worker. 

The  tests  which  were  made  for  the  military  departments  showed 
the  need  of  systematic  study  of  the  causes  of  deterioration  of  dry  cells 
when  not  in  use  and  of  means  for  obtaining  a  satisfactory  "  shelf  life  " 
of  cells.  This  was  undertaken  during  the  latter  part  of  the  fiscal 
year.  The  following  lines  are  considered  the  most  important  parts  of 
this  research:  (1)  Measurements  of  the  conductivity  of  powdered 
manganese-dioxide  ores  with  reference  to  the  size  of  the  particle  and 
the  intercomparison  of  ores  from  various  sources;  (2)  the  corrosion 
of  zinc  by  electrolytes  containing  various  concentrations  of  am- 
monium chloride  and  zinc  chloride;  (3)  the  potentials  of  the  man- 
ganese-dioxide electrode  in  solutions  or  varymg  hydrogen-ion  con- 
centrations; (4)  the  measurement  of  the  hydrogen-ion  concentration 
in  various  dry  cells;  (5)  the  making  of  limited  numbers  of  dry  cells 
at  the  Bureau  from  materials  of  which  the  chemical  and  physical 
properties  have  been  studied.  Much  of  this  research  is  made  neces- 
sary by  changes  in  sources  of  supplies  obtainable  by  the  manufac- 
turers which  have  resulted  from  the  war. 

At  the  request  of  the  Si^al  Corps,  an  investigation  of  the  galvanic 
pile  was  begun  to  determine  the  possibilities  of  its  use  where  only 
small  currents  are  required.    The  Bureau  developed  a  disk  cell,  con- 
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taining  the  ingredients  of  a  dry  cell,  which  compared  favorably  with 
the  type  Ba-5  batteries  and  avoided  the  principal  source  of  failure 
which  was  found  in  them.  Investigation  has  also  been  made  of  gal- 
vanic piles  in  the  form  of  zinc-copper  and  zinc-carbon  couples. 

In  connection  with  the  efforts  of  the  Food  Administration  to  con- 
serve foodstuffs  the  Bureau  was  asked  to  render  a  report  on  the  use 
of  wheat  flour  in  the  manufacture  of  dry  cells.  It  was  recommended 
that  the  manufacturers  be  permitted  to  use  wheat  flour  unfit  for 
human  consumption,  and  this  recommendation  was  acceptable  to  both 
parties. 

Storage  Batteries. 

An  extended  test  of  storage  batteries  for  the  propulsion  of  electric 
trucks  and  tractors  was  made  for  the  Construction  Division  of  the 
Army.  Measurements  of  the  capacity  and  efficiency  under  various 
conditions  were  made  on  batteries  submitted  by  all  the  principal 
manufacturers,  and  the  speed  and  acceleration  of  an  electric  tractor 
when  equipped  with  batteries  of  the  lead-acid  and  of  the  iron-alkali 
types  were  determined  under  service  conditions.  After  the  report 
on  this  test  was  submitted  to  the  War  Department,  the  Bureau  was 
requested  to  continue  the  investigation  to  obtain  additional  informa- 
tion needed  in  the  preparation  of  adequate  specifications  for  tractor 
batteries.  An  extended  series  of  measurements  was  made  oiv  the 
more  important  types  of  batteries,  and  the  Bureau  assisted  in  the 
preparation  of  preliminary  specifications. 

A  test  of  the  drying  of  wood  separators  in  batteries  shipped  and 
stored  without  electrolyte  was  made  for  the  Motor  Transport  Corps. 

A  number  of  extended  tests,  involving  the  analysis  of  acid  and 
alkaline  electrolytes  for  storage  batteries,  were  made  for  the  Signal 
Corps  and  the  Panama  Canal.  These  tests  involved  an  extended 
study  of  the  methods  available  for  the  analysis  of  battery  acid,  par- 
ticularly with  reference  to  the  determination  of  nitrates  and  nitrites 
and  other  impurities  which,  if  present  even  in  small  amounts,  have 
a  deleterious  effect  on  the  storage  battery.  The  methods  of  analysis 
which  were  found  best  suited  to  the  battery  problems  have  been  pre- 
pared in  the  form  of  a  manual.  Considerable  research  was  also 
necessary  for  the  analysis  of  the  alkaline  electrolytes,  this  being  a 
more  unusual  problem  than  that  of  the  acid  analysis.  The  Bureau 
has  collected  from  manufacturers  and  large  users  of  storage  batter- 
ies the  specifications  for  battery  acid  and  finds  that  the  amounts  of 
certain  impurities  permitted  by  these  specifications  vary  by  1,000 
per  cent.  As  no  reliable  information  is  available  on  the  eiiects  of 
many  impurities  which  are  often  present  in  battery  acid,  a  series  of 
experiments  to  determine  these  effects  was  begun  and  carried  on  dur- 
ing the  year. 

Methods  for  measuring  the  single  potentials  of  the  plates  in  stor- 
age cells  have  been  studied,  since  this  is  a  valuable  method  of  testing 
the  batteries.  It  has  involved  a  comparison  of  a  number  of  different 
half-cell  electrodes  and  a  series  of  experiments  on  the  cadmium 
electrode  which  has  been  used  in  a  limited  way  for  many  years.  In 
this  work  the  errors  to  which  the  cadmium  electrode  is  subject  were 
determined,  and  it  was  found  that  by  a  slight  change  in  the  ordinary 
procedure  the  more  serious  of  these  errors  could  be  eliminated.  A 
series  of  questions  sent  to  the  different  manufacturers  and  a  search 
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of  the  literature  on  the  subject  shows  that  no  reliable  information 
as  to  the  use  of  this  electrode  and  the  errors  to  which  it  is  subject 
has  been  available  in  the  past. 

The  Construction  Division  of  the  Army  undertook  the  preparation 
of  a  manual  on  tractor  batteries  for  use  in  maintenance  stations. 
Fundamental  data  for  this  manual  were  obtained  at  the  Bureau  dur- 
ing the  tests  which  had  been  in  progress.  At  the  close  of  the  fiscal 
year,  the  Construction  Division  requested  the  Bureau  to  assist  in  the 
completion  and  publication  of  this  manual,  and  it  is  to  be  published 
by  the  Bureau  as  a  circular. 

The  War  Department  Committee  on  Education  and  Special  Train- 
ing also  undertook  the  preparation  of  a  manual  consisting  of  job 
sheets  for  the  instruction  of  the  enlisted  personnel  and  reserve  officers 
in  the  operation  and  repair  of  storage  batteries,  and  this  Bureau  was 
requested  to  furnish  information  and  to  criticize  the  manuscript. 

Railway-Signal  Batteries.. 

During  the  winter  a  comparative  test  of  diflferent  kinds  of  railway- 
signal  batteries  was  made,  a  number  of  them  being  subjected  to  out- 
door weather  conditions.  It  was  found  that  the  performance  of  some 
makes  of  these  batteries  varied  greatly  with  the  temperature,  and 
that  the  usual  specifications  for  test  do  not  make  proper  allowance 
for  this  variation. 

RADIOACTIVITY  AND  X-RAY  MEASUREMENTS. 

(Methods  of  measurement  of  radloactiye  materials  and  phenomena,  standardization 
and  measurement  of  radium,  mesothorium,  radium  preparations,  and  similar  materials; 
study  and  measurement  of  self-luminous  materials;  study  and  standardization  of  X-ray 
apparatus  and  supplies,  and  the  application  of  X  rays  to  various  investigations.) 

Luminous  Materials. 

Self-luminous  materials  contain  a  small  percentage  of  a  radio- 
active material,  usually  radium,  and  require  no  previous  exposure 
to  light  to  excite  their  luminescence.  This  property  is  of  great  value 
in  many  fields,  both  military  and  civil.  These  materials  are  used  for 
the  illumination  of  airplane  dials  of  all  kinds,  of  bomb  sights,  com- 
passes of  all  kinds,  ^un  sights,  round  counters  for  machine-gun 
magazines,  targets  for  indirect  fire,  dials  for  navigation  instruments, 
etc.  In  civil  life  they  are  used  for  the  illumination  of  dials  for 
clocks  and  watches,  for  marking  push  buttons,  pull  sockets,  signs  in 
dark  places;  in  fact,  wherever  a  faint  and  entirely  self-contained 
illumination  is  desired. 

When  the  Bureau  began  the  study  of  these  materials  in  1916  but 
little  was  known  and  nothing  had  been  published  concerning  their 

f)roperties.  In  particular  nothing  was  known  regarding  the  effective 
ife  of  the  material  and  but  little  data  was  available  regarding  the 
brightness  that  is  needed  for  various  purposes.  Both  are  of  prime 
importance  in  the  practical  use  of  these  materials.  After  developing 
suitable  methods  for  measurement  it  was  to  these  problems  that  the 
Bureau  directed  its  attention. 

A  considerable  amount  of  data  had  been  obtained  by  the  time  the 
United  States  declared  war  with  Germany.  This  was  at  once  placed 
at  the  disposal  of  the  Departments  of  War  and  Navy,  and  from  that 
time  to  the  present  the  study  of  problems  of  special  interest  to  these 
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departments  has  largely  supplanted  the  more  orderly  investigation 
of  the  initial  problems.  Material  bearing  upon  the  latter  has,  how- 
ever, been  accumulated  throughout  this  time  and  will  be  collated 
with  the  earlier  observaticms. 

During  the  year  cordial  cooperation  with  the  various  branches  of 
the  military  departments  of  the  Government  has  been  continued. 
This  has  included  (1)  the  furnishing  of  information  concerning  the 
properties  of  luminous  materials  and  methods  for  measuring  their 
surface  brightness,  (2)  recommendations  regarding  specifications 
and  estimates  of  cost,  (3)  the  measurement  of  the  brightness  of  se- 
lected articles,  ^4)  the  preparation  and  standardization  of  appa- 
ratus and  supplies  for  the  factory  inspection  of  dials,  (5)  the  de- 
tailed study  or  selected  specimens,  (6)  the  carrying  out  of  miscella- 
neous experiments,  and  (7)  the  preparation  of  models  of  articles  so 
designed  that  the  brightness  can  be  varied,  by  which  much  useful 
information  regarding  the  most  desirable  brightness  is  obtained. 

Among  those  with  whom  the  Bureau  has  so  cooperated  may  be 
mentioned  the  several  divisions  of  the  Bureau  of  Aircraft  Production 
and  of  the  Ordnance  Department,  the  Engineer  Corps,  and  the  In- 
ventions Section,  General  StafL  Army;  the  Bureau  of  Steam  Engi- 
neering, the  New  York  Navy  Yard,  and  the  Bureau  of  Lighthouses. 

Cordial  relations  with  the  manufacturers  and  civilian  users  of 
these  materials  have  been  maintained.  Many  requests  have  been 
received  from  the  latter  for  information  and  advice.  These  re- 
quests have  been  complied  with  as  fully  as  possible,  but  many 
pertinent  and  important  questions  concerning  these  materials  are 
still  unanswered,  and  can  be  answered  only  by  the  careful  work  of 
an  authoritative  institution,  such  as  this  Bureau,  that  is  able  to  carry 
on  the  work  over  a  term  of  years. 

In  addition  to  investigations  of  various  kinds,  routine  tests  of  418 
luminous  military  articles  and  of  73  civilian  articles  were  made. 
One  mimeo^aphed  circular  was  issued  under  the  title,  "  Luminous 
Material  Circular  No.  RLC-6''j  it  contained  information  bearing 
upon  specifications  for  the  Ulummation  of  articles,  and  in  a  slightly 
modified  form  will  be  published  by  the  National  Advisory  Commit- 
tee for  Aeronautics  under  the  title,  "  On  Self -Luminous  Materials." 

Standard  Radium  Solution. 

Radium  solution  of  known  strength  was  furnished  to  the  Walter 
Reed  Hospital  for  medical  use. 

The  public  was  furnished  with  100  cubic  centimeters  of  a  dilate 
solution  of  certified  concentration;  such  solutions  are  used  for  the 
preparation  of  standards  of  radium  emanation.  These  standards 
are  necessary  for  the  determination  of  the  radium  content  of  ores, 
waters,  etc.,  materials  containing  only  a  relatively  small  amount  of 
radium  or  of  radium  emanation. 

Radium-Emanation  Work. 

When  a  material  contains  but  a  small  amount  of  radium,  its 
radium  content  is  determined  from  the  rate  at  which  it  produces 
radium  emanation.  The  latter  is  a  radioactive  gas  produced  by  the 
spontaneous  disintegration  of  radium. 

Radium  determinations  by  the  emanation  method  have  been  mode 
for  the  Walter  Reed  Hospital  and  for  the  Bureau  of  Aircraft  Pro- 
duction. 
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Gamma-Ray  Measurements  of  Radium. 

During  tlie  first  half  of  1918  the  rate  of  receipt  of  radium  for 
measurement  and  certification  was  low.  Since  July,  1918,  it  has 
increased  rapidly. .  Until  January  most  of  the  material  was  for  ex- 
port and  was  intended  for  military  use.  Since  January  the  rate  of 
receipt  for  certification  of  radium  intended  for  use  in  surgery  and 
dermatology  has  far  exceeded  all  past  experience  of  the  Bureau. 

During  the  year  474  preparations  containing  a  total  of  13,159 
milligrams,  and  of  a  market  value  of  over  $1,500,000,  were  measured 
and  certified.  Of  this,  170  specimens,  containing  a  total  of  5,065 
milligrams,  were  certified  for  export,  4,000  milligrams  being  intended 
for  military  use.  The  preparations  for  export  were  distributed  as 
follows : 


country. 


England 

France 

Japan 

Brazil 

New  Zealand 


Num- 
ber. 


MIIU- 
grams 

of 
radium. 


2,347.9 

1,716.3 

673.5 

130.6 

70.2 


Country. 


Spain 

Australia 

South  Africa 

Argentine  Republic. 
Canada 


Num- 
ber. 


MilU- 
grams 

of 
iBdium. 


67. » 
27.4 
14.7 
11.4 
5.3 


Since  the  initiation  of  its  radium  work  the  Bureau  has  year  by 
year  certified  radium  for  export,  as  shown  in  the  following  table, 
the  ratio  of  the  amount  certified  for  export  to  the  total  amount  meas- 
ured during  the  same  year» being  shown  in  the  last  column  of  the 
table : 


Year. 


914-15. 
1915-16. 
1916-17. 
1917-18. 


Milli- 
grams of 
radium. 


285.5 


369.7 
857.1 


Frac- 
tion of 
total. 


Percent. 
27.9 


5.7 
6.7 


Year. 


1918-19.. 


Total. 


Milli- 
grams of 
radium. 


/al,001.0 


065.2 


6,078.5 


Frao- 
tian  of 
toul. 


Per  cent, 
«7.« 
^30.9 


a  Nonmilitary  uses. 


b  MiUtary  uses. 


X-Rays. 

By  costly  experience  roentoenologists  have  learned  that  the  pro- 
tection of  themselves  from  A-rays  is  of  utmost  importance.  This 
protection  is  obtained  by  the  use  of  lead  and  of  lead-impregnated 
materials,  notably  lead  glass  and  lead  rubber.  When  the  Bureau  be- 
gan its  study  of  these  protective  materials  it  was  found  that  some 
materials  orfered  for  protection  were  entirely  worthless  and  few  of 
them  were  as  efficient  as  desired.  As  stated  in  the  report  for  last 
year,  the  Bureau  has  been  markedly  successful  in  securing  an  im- 
provement in  the  quality  of  these  materials. 

The  study  and  testing  of  protective  materials  has  been  continued 
throughout  the  year,  a  preliminary  determination  of  the  effective 
absorption  of  lead  glass  and  of  water  for  radiations  of  a  type  widely 
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used  by  roent^enolo^sts  has  been  made,  and  the  applications  of  radi- 
o^^phy  as  an  aid  to  various  investigations  have  been  studied. 

Investigations  and  tests  have  been  made  for  the  Bureau  of  Aircraft 
Production,  the  Sur^on  General's  Office,  and  the  Ordnance  Depart- 
ment, as  well  as  for  other  sections  of  this  Bureau. 

A  paper  treating  of  the  early  work  of  the  Bureau  on  protective 
materials  was  published  in  the  American  Journal  of  Roentgenology 
(Vol.  V,  pp.  472-478;  1918)  under  the  title  "Rontgen  Ray  Protec- 
tive Materials.."  On  the  invitation  of  the  Western  Kontgen  Society, 
a  paper  treating  of  the  X-ray  work  and  plans  of  the  Bureau  was 
presented  before  that  society  at  its  annual  meeting  in  November. 

Roentgenologists  are  thoroughly  awake  to  the  need  for  the  study 
and  testing  of  all  types  of  X-ray  apparatus  and  materials  and  are 
desirous  that  the  Bureau  take  a  commanding  position  in  this  work. 
The  many  demands  made  upon  the  Bureau  and  the  difficulties  attend- 
ing the  reorganization  of  its  work  on  a  peace  basis  have  prevented 
the  Bureau  from  giving  to  the  X-ray  work  the  support  that  it  de- 
serves and  requires,  but  it  is  hoped  that  means  for  remedying  this 
condition  may  be  found  in  the  near  future. 

PUBLIC-UTILITY  STANDARDS. 

Public-Utility  Investigations. 

A  large  and  important  field  of  work,  including  more  of  engineer- 
ing and  field  work  than  most  of  the  electrical  work  so  far  described, 
is  concerned  with  the  various  public  utilities,  particularly  electric 
light  and  power,  gas,  street  railway,  and  telephone  companies.  The 
work  includes  (1)  scientific  and  engineering  research,  (2)  the  study 
of  public-relations  questions,  (3)  the  preparation  of  specifications 
regarding  the  quality  of  public-utility  service,  (4)  methods  of  testing 
and  inspection  employed  by  municipalities  and  commissions,  (5) 
safety  rules  for  use  by  the  utility  companies  to  safeguard  their  em- 
ployees and  the  public,  and  (6)  the  collection  and  distribution  of 
information  by  published  papers  and  through  correspondence. 

This  work  is  a  natural  outgrowth  of  the  research  and  testing  work 
done  by  the  Bureau  of  Standards  for  the  public-utility  companies  for 
several  years.  The  testing  of  electrical  instruments  and  meters,  of 
gas  lamps  and  the  standards  employed  in  measuring  the  candle- 
power  and  heating  value  of  gas,  the  life  testing  of  electric  lamps,  the 
testing  of  instruments  used  in  telephone  work,  research  on  electrolysis 
mitigation,  and  similar  investigations  and  tests  connected  with  the 
public  utilities  have  all  involved  to  a  greater  or  less  degree  questions 
of  standards  of  service  in  the  various  public  utilities.  The  Bureau 
has  gradually  accumulated  a  considerable  amount  of  information  on 
these  questions  and  has  been  able  to  contribute  materially  to  the 
establishment  of  standards  of  quality  of  service  in  several  of  these 
lines.  Furthermore,  it  has  promoted  with  marked  success  the  prac- 
tice of  settling  disputed  questions  in  this  field  on  the  basis  of  sound 
engineering  and  economic  principles  and  of  cooperation  between  in- 
terests rather  than  by  legal  controversy,  and  in  so  doing  the  Bureau 
has  attained  an  enviable  position  as  an  impartial  mediator  in  such 
questions.    Consequently,  during  the  past  two  years,  when  abnormal 
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conditions  have  given  rise  to  many  cases  in  which  readjustment  of 
service  standards  or  of  rates  has  been  called  for,  the  public-utility 
staff  of  the  Bureau  has  been  called  upon  for  an  unprecedented  amount 
of  work. 

Relation  of  Bureau  to  Municipalities  and  Public-Service  Commis- 
sions. 
In  many  States  the  public-service  commissions  have  set  standards 
of  service,  and  the  Bureau  has  cooperated  with  most  of  those  that 
have  done  so.  In  other  States  the  railroad  or  public-service  com- 
missions have  taken  no  action  in  the  matter,  although  having  au- 
thority to  do  so.  Again,  in  some  States  there  are  no  public-service 
commissions  to  issue  regulations  or  to  inspect  the  quality  and  safety 
of  the  service  rendered  by  the  various  utilities.  In  any  case  the 
cities  and  towns  must  look  after  their  own  interests,  in  whole  or  in 

gart,  and  freauently  have  taken  up  such  matters  very  successfully. 
Iven  where  tnere  are  well-equipped  and  active  State  commissions 
which  have  adopted  rules  and  are  ready  to  hear  complaints  regard- 
ing rates  or  service,  a  very  large  responsibility  rests  upon  the 
municipalities.  Few  State  commissions  will  ever  be  likely  to  have 
a  force  of  engineers  and  inspectors  large  enough  to  enable  them  to 
take  the  initiative  in  every  case  and  relieve  the  municipalities  of 
all  the  responsibility.  On;  the  contrary,  if  the  municipalities  are 
active  and  enterprising  in  their  own  behalf,  and  if  the  larger  ones 
have  well-equipped  public-utility  departments  which  can  prepare 
the  city's  complaints  or  requests  and  take  them  up  to  the  State  com- 
missions for  hearing  and  adjudication,  the  State  commissions  will 
be  better  able  to  serve  all  the  municipalities  of  the  State,  and  the 
municipalties  will  enjoy  in  large  measure  the  advantages  as  well  as 
the  responsibilities  of  home  rule  without  its  greatest  disadvantages. 
For  most  cities  and  many  commissions  it  is  a  difficult  matter  to 
judge  the  quality  of  service  rendered  by  its  utilities.  The  studies 
made  by  the  Bureau  are  a  great  help  in  this  connection,  but  much 
remains  to  be  done.  It  will  conduce  id  fairness  and  good  under- 
standing to  have  the  subject  studied  further  and  to  have  specifica- 
tions as  definite  and  complete  as  possible  made  available  for  all 
branches  of  public-utility  service. 

Obviously,  it  will  never  be  practicable  or  economical  for  any  State 
commission,  or  city  to  handle  these  questions  alone.  Thou^  they 
possess  large  and  able  engineering  staffs  or  employ  specialists  foi 
each  separate  problem,  the  question  of  what  is  good  service  oi 
whether  the  service  in  any  given  case  is  adequate,  safe,  and  satis- 
factory can  be  settled  only  by  reference  to  what  is  done  under 
similar  circumstances  elsewhere  in  the  country.  In  other  words, 
standards  of  good  practice  and  good  service  are  largely  determined 
by  general  experience  and  should  be  studied  comparatively,  using 
the  experience  of  the  entire  country.  The  Bureau  has  been  doing 
this  for  several  years,  and,  although  it  has  not  been  able  to  do  as 
much  as  it  would  have  liked  to  do,  it  has  done  enough  to  demon- 
strate the  practicability  and  acceptability  of  the  method.  The  suc- 
cess and  approval  which  the  work  has  met  so  far  fully  justify  its 
greater  development.  The  work  of  the  following  five  sections  is 
largely  in  connection  with  public-utility  problems: 
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GAS  ENGINEERING. 

(Standards  of  gas  senioe;  effldency  and  eeonomy  of  manofactare  and  diatribution  of 
gas;  studies  of  gas  utilization;  by-product  fuel  processes  and  related  tests.) 

Standards  for  Gas  Service. 

A  large  number  of  cases  where  standards  for  gas  service  were 
involved  have  been  handled  during  the  past  year,  some  of  which  are 
discussed  at  greater  length  below.  Among  these  the  work  for  the 
Indiana  Public  Service  Commission  was  the  most  extensive.  The 
investigation  requested  by  the  Maryland  Public  Service  Commission 
at  the  Annapolis  eas  works  was  well  under  way  at  the  end  of  the 
fiscal  year,  althougli  the  final  report  was  not  expected  to  be  available 
for  some  time.  For  the  North  Carolina  Public  Service  Commission 
the  Bureau  prepared  a  suggested  supplement  to  the  public-utilities 
law  of  that  State  giving  the  commission  adequate  authority,  which 
they  apparently  do  not  now  have,  to  adopt  standards  for  service. 
A  survey  of  gas-plant  conditions  in  North  Carolina  had  been  con- 
templated, but  when  it  was  determined  that  the  commission  prob- 
ably did  not  have  authority  to  fix  standards  for  service  the  work 
was  postponed.  At  the  request  of  the  chief  engineer  of  the  Virg[inia 
Corporation  Commission,  preliminary  assistance  has  been  given 
loolan^  to  the  adoption  oi  standards  for  service  in  that  State. 

Municipal  problems  of  more  or  less  importance  have  been  covered 
during  the  year  for  city  authorities  or  gas  companies  in  the  follow- 
ing localities:  Atlanta,  Macon,  and  Savannah,  Ga.;  Jacksonville, 
Miami,  Tampa,  and  Key  West,  Fla.;  Columbia  and  Anderson,  S.  C; 
Durham,  N.  C.;  Atlantic  City,  N,  J.;  Houston,  Tex.;  Sandusky, 
Ohio;  and  Louisville,  Ky.  In  aU  but  one  of  these  cases  the  locality 
was  visited  and  conferences  with  one  or  more  interested  parties  were 
held. 

The  work  of  the  Fuel  Administration  on  standards  for  gas  service, 
especially  committee  activity  looking  to  the  adoption  as  a  war  meas- 
ure of  a  low  national  stanaard  fop  heating  value,  received  consid- 
erable attention,  and  an  extensive  report  on  this  matter  was  pre- 
sented to  the  Fuel  Administration  for  their  consideration. 

During  the  year  the  third  edition  of  Circular  No.  32,  "  Standards 
for  Gas  Service,"  was  by  necessity  continued  in  use,  but  preparation 
of  a  fourth  edition  has  been  undertaken.  This  will  be  completed  in 
the  early  part  of  the  fiscal  year  now  opening. 

Indiana  Gas-Standards  Investigation. 

During  the  latter  part  of  1918  the  Public  Service  Commission  of 
Indiana  received  many  complaints  regarding  the  quality  of  the  gas 
service  which  was  being  rendered  in  a  number  of  cities.  Investiga- 
tion showed  that  in  many  cases  the  poorer  quality  of  gas-making 
materials  available  under  the  existing  war-time  conditions  was 
responsible  for  deficiencies  in  service.  A  proposed  new  set  of  rules 
for  gas  service  in  the  State  was  presented  at  a  public  hearing  held  by 
the  commission  in  October,  1918,  but  there  appeared  to  be  little 
information  available  as  to  what  heating  value  of  gas  could  be  eco- 
nomically produced  by  the  various  companies  under  the  existing  con- 
ditions. The  State  commission  therefore  appointed  a  committee,  on 
which  the  cities,  the  gas  companies,  and  the  Bureau  of  Standards, 
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as  well  as  the  commission  itself,  were  represented,  to  recommend  to 
the  commission  the  proper  heating-value  standard  for  adoption  in 
the  State. 

Data  and  plant  records  of  the  various  gas  companies  were  col- 
lected and  carefully  examined  by  this  committee.  Three  very  com- 
prehensive tests  were  run  at  coal-gas  plants  in  the  State,  and  about 
14  other  plants  were  visited  in  order  to  determine  what  heating 
value  of  gas  they  might  reasonably  be  expected  to  produce.  A  re- 
port containing  the  recommendations  of  the  committee  was  finally 
prepared  and  unanimously  accepted  by  the  committee,  and  has  been 
presented  to  the  State  commission. 

In  this  work  the  Bureau  of  Standards  has  taken  an  active  part. 
One  or  more  members  of  its  staff  were  constantly  on  hand  during 
the  progress  of  the  field  work,  and  its  senior  representative  assumed 
charge  of  this  work  at  the  request  of  the  chairman  of  the  committee. 

In  the  report  which  has  been  handed  to  the  commission  there  are 
embodied  several  novel  features  of  gas-standards  requirements 
which,  it  is  believed,  will  lead  to  a  better  and  more  uniform  service 
to  the  customers  of  the  various  companies.  In  fact,  the  Bureau  of 
Standards  believes  that  this  investigation  which  has  just  closed  is 
the  most  thorough  and  convincing  effort  that  has  been  made  in 
connection  with  the  selection  by  a  public-service  commission  of  a 
heating-value  requirement  for  a  'State.  Furthermore,  the  engineer- 
ing data  which  have  been  collected  should  be  of  considerable  value 
to  the  gas  industry  in  the  future.  The  information  gained  here 
will  be  useful  in  many  other  cases. 

Investigation  of  Gas  Plant  at  Annapolis,  Md« 

During  the  last  year  or  two  the  local  gas  company  at  Annapolis, 
Md.,  not  onljr  has  been  unable  to  operate  at  a  profit,  but  has  not 
received  suflScient  income  to  meet  operating  expenses.  A  substantial 
increase  in  rates  failed  to  give  the  necessary  financial  relief.  The 
Public  Service  Commission  of  Maryland,  fearing  that  either  another 
increase  in  rates  or  a  decrease  in  the  standard  of  service  might 
ultimately  become  necessary,  requested  the  cooperation  of  the 
Bureau  of  Standards  in  determining  whether  economies  or  improve- 
ments in  operation  might  not  be  effected  which  would  enable  the 
company  to  operate  more  profitably. 

A  survey  of  conditions  in  Annapolis  was  made  and  a  report 
submitted  to  the  Maryland  Public  Service  Commission  with  recom- 
mendations as  to  the  management  of  the  gas  company.  These,  if 
followed  out,  will  ultimately  turn  a  loss  into  a  substantial  profit. 
Possibilities  for  a  considerable  extension  of  business  were  disclosed, 
and  the  Bureau  will  make  detailed  recommendations  as  to  the 
methods  it  would  advise  to  be  pursued  in  altering  and  enlarging 
the  plant  and  other  facilities  in  order  to  render  adequate  and  satis- 
factory service. 

Gas-Service  Inspections. 

At  the  re(][uest  of  the  State  public  service  commissions  and  muni- 
cipal authorities  in  many  parte  of  the  coimtry,  the  gas-engineering 
section  of  the  Bureau  has  made  service  inspections  or  rendered 
assistance  in  regard  to  these  subjecte.  This  work  has  included 
visite  and  field  investigations  in  approximately  14  different  locali- 
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ties  in  addition  to  a  large  number  of  other  requests  which  were 
cared  for  by  correspondence  or  conference  in  Washington.  This 
work  has  enabled  the  Bureau  to  place  at  the  disposal  of  gas  com- 
panies and  municipalities  the  experience  and  advice  of  the  Bureau 
staff  on  matters  that  are  verjr  frequently  the  cause  pf  considerable 
controversy  or  public  agitation.  This  work,  has  been  especially 
important  during  the  past  year  and  will  continue  to  be  so  while 
the  high  costs  of  fuel  and  fabor  and  the  difficulty  in  maintaining 
the  usual  high  grade  of  gas  service  prevail.  In  many  cases  the 
work  of  the  Bureau  has  shown  where  conditions  might  readily  be 
improved  to  the  advantage, of  all  parties  concerned.  In  other  cases 
the  Bureau  has  merely  pointed  out  that  the  gas  company  in  ques- 
tion was  doing  all  that  could  be  expected  of  it  under  the  difficult 
circumstances  then  existing. 

In  general  the  difficulties  noted  were  the  result  of  the  extensive 
disorganization  of  the  gas  industry  by  war  conditions  and  the  short- 
age of  fuels  of  hi^h  grade  which  are  best  suited  to  gas  making. 
These  conditions,  with  which  the  consumer  was  not  always  familiar, 
together  with  the  general  increase  in  gas  rates  made  necessary  by 
high  costs,  have  caused  much  public  dissatisfaction  with  gas-com- 
pany operations,  and  it  is  natural  that  outside  assistance  of  this 
sort  from  sources  clearly  not  partisan  should  have  been  sought.  The 
reports  of  the  Bureau  on  the  conditions  found  will  probably  lead 
to  improvement  in  the  relations  between  the  gas  companies  and  the 
public,  as  well  as,  in  some  cases,  to  an  actual  improvement  in  the 
quality  of  service  or  operating  efficiencies  of  the  companies. 

Gas-Appliance  Laboratory  Investigations. 

The  Bureau  is  cooperating  actively  with  the  industrial  fuel  com- 
mittee of  the  American  Gas  Association  in  investigations  of  gas 
utilization  and  burner  desi^.  In  particular  the  committee  is  carry- 
ing on  a  general  investigation  of  the  various  types  of  atmospheric 
burners  now  in  use  for  industrial  purposes. 

Up  to  the  present  time  most  of  the  industrial  gas  burners  have 
been  designed  by  purely  empirical  methods,  and  as  a  result  many  of 
them  are  far  from  efficient.  The  proper  design  of  air  shutter,  gas 
orifice  and  burner  throat  to  give  a  maximum  of  air-injecting  power 
under  conditions  ordinarily  met  with  is  the  part  of  the  problem 
assi^ed  to  the  Bureau.  This  work  is  an  essential  preliminary  of 
the  investigations  which  have  been  in  mind  for  several  years,  look- 
ing to  an  improvement  in  the  efficiency  of  use  of  gas.  The  results 
obtained  will  serve  as  a  test  of  the  theories  which  have  been  devel- 
oped as  to  the  relation  between  the  physical  constants  of  the  burner 
and  the  characteristics  of  the  gas  usea,  and  should  show  in  a  clear 
and  simple  way  the  principles  which  underlie  the  efficient  utilization 
of  gas  in  ordinary  Bunsen-type  burners. 

Coking  of  Illinois  Coal. 

The  great  importance  during  the  war  period  of  substituting  mid- 
continent  coal  for  coals  from  more  distant  sources,  even  in  by-prod- 
uct coke-oven  work,  was  well  recognized.  At  the  request  of  the  War 
Industries  Board,  the  Bureau  of  Standards  last  year  made  an  investi- 

Sation  of  a  new  coke-oven  process  claimed  to  be  especially  suited  to 
lis  purpose,  and  in  connection  with  this  investigation  later  con- 
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ducted  a  test  of  a  plant  in  Minnesota,  using  about  7,600  tons  of  coal 
from  the  Orient  mine,  Franklin  County,  lU.  In  carryin^out  these 
operating  tests  the  Bureau  had  the  cooperation  of  the  bureau  of 
Mines,  and  all  phases  of  coal  handling,  by-product  recovery,  and 
laboratory  tests  were  under  observation  oy  a  staflf  of  87  Government 
engineers  and  chemists  employed  on  the  work.  In  addition,  those  in 
charge  had  the  benefit  of  advice  and  comment  from  a  considerable 
number  of  specialists  in  the  field  of  coke-oven  operation. 

All  coal  used  and  all  by-products  obtained  were  carefully 
Avoighed  or  measured  at  regular  intervals,  and  samples  of  each 
material  were  taken  for  analysis.  The  Bureau  of  Standards  was 
responsible  for  the  general  planning  and  supervision  of  the  test 
work.  Its  representatives  made  all  observations  of  battery  opera- 
tion, high-temperature  measurements,  by-product  recovery,  and 
chemical-laboratory  work  on  gas  and  by-products.  The  Bureau  of 
Mines  was  responsible  for  the  sampling  of  the  coal,  both  as  it  was 
loaded  at  the  mine  and  as  diunped  at  the  plant  It  supervised  the 
weighing,  coal-handling,  coke-handling,  and  coke-sampling  opera- 
tions, and  made  all  analyses  of  coal  and  coke.  Its  representatives 
also  made  general  observations  on  the  character  of  the  coke  and 
operation  of  the  ovens. 

In  order  to  test  the  behavior  of  the  furnace-size  coke  produced 
from  the  Orient  cgal,  arrangements  were  made  to  use  about  1,800 
tons  of  this  material  in  the  blast-furnace  plant  of  the  Mississippi 
Valley  Iron  Co.  Several  experts  were  present  during  this  test,  and 
it  was  the  unanimous  opinion  of  these  persons  and  of  the  blast- 
furnace operators  that  the  Illinois  coke  had  shown  highly  satisfactory 
results.  However,  it  should  be  borne  in  mind  that  the  furnace  used 
for  this  test  was  of  small  capacity,  and  it  is  not  certain,  therefore^ 
that  the  results  in  this  case  would  be  duplicated  in  a  large-sized 
furnace. 

As  a  result  of  the  test,  it  is  clearly  demonstrated  that  coke  which 
can  be  successfully  used  in  a  blast  furnace  can  be  produced  from 
some  of  the  Illinois  coals  in  the  "  chamber-type "  oven  without 
radical  change  in  the  operating  methods.  However,  it  appears  that 
the  temperature  at  which  Illinois  coals  should  be  handled  for  the 
production  of  the  best  coke  is  somewhat  lower  than  the  best  operat- 
mg  temperatures  for  eastern  coals,  and,  moreover,  the  speed  of 
coking  of  the  Illinois  coals  is  somewhat  less.  The  yield  of  gas  and 
by-products  from  Illinois  coal  of  the  kind  tested  is  excellent  ooth  in 
quantity  and  quality.  It  should  be  noted,  however,  that  the  coal 
tested  in  this  case  represents  one  of  the  best  Illinois  coals  for  coking 
purposes,  bein^  lower  in  ash  and  sulphur  and  otherwise  superior  to 
many  from  this  field. 

Experimental-Retort  Tests  of  Orient  Coal. 

In  connection  with  other  coke-oven  investigations  it  was  thought 
desirable  to  carry  out  a  short  series  of  experimental-retort  tests  of 
Illinois  coals  to  determine  the  influence  of  temperature  of  coking 
upon  the  characteristics  of  the  coke  and  the  quantity  and  quality 
of  gas  produced.  This  work  was  done  at  the  Sparrows  Point  plant 
of  the  Bethlehem  Steel  Co.,  where  apparatus  was  placed  at  the  dis- 
posal of  the  Bureau  through  the  courtesy  of  the  engineers  in  charge. 


Digitized  by  VjOOQIC 


RBPOBT  OF  DIRECTOR  OF  BUREAU  OF  STANDARDS.  381 

The  eas  produced  at  high  temperatures  was  much  greater  in 
Tolume  out  lower  in  heating  value  than  that  produced  at  the  lower 
temperatures,  not  only  because  of  more  complete  elimination  of 
volatile  matter  from  the  coal,  but  also  as  a  result  of  the  greater 
decomposition  of  the  heavier  volatile  matter  into  gaseous  constitu- 
ents at  the  higher  temperature.  At  the  lower  temperatures  the  coke 
was  very  inferior  to  that  produced  at  the  higher  temperatures,  but 
in  no  case  was  the  temperature  maintained  as  high  as  is  generally 
done  in  coke-oven  practice. 

Detailed  results  for  the  series  of  five  tests  are  reported  in  Tech- 
nologic Paper  No.  134.  This  paper  also  includes  data  given  to  the 
Bureau  by  the  steel  company  covering  tests  made  with  the  same 
apparatus  during  the  preceding  two  years. 

Proposed  National  Gas-Safety  Code. 

The  Gas-Safety  Code  has  been  advanced  very  little  during  this 
year,  but  a  paper  on  "  Tests  of  flexible  gas  tubing  "  has  been  pre- 
pared and  will  soon  be  issued  as  Technologic  Paper  No.  133.  Un- 
fortunately, there  is  no  prospect  of  nmch  further  progress  on  the 
code  until  additional  means  are  available  for  the  Bureau's  gas- 
engineering  work.  The  Bureau  of  Standards  in  carrying  out  this  in- 
veSiigation  desires  to  serve  as  a  national  coordinating  agency  to  the 
end  mat  the  resulting  code  may  be  adequate  for  the  protection  of 
users  of  gas,  and  at  the  same  time  acceptable  to  the  casualty^  and 
fire-insurance  interests,  the  gas  companies  and  their  employees,'  and 
the  gas-appliance  manufacturing  and  selling  interests. 

It  is  well  known  that  avoidable  accidents  due  to  ignorance,  care- 
lessness, or  faulty  installation  result  in  the  loss  each  year  of  hundreds 
of  lives  and  the  destruction  of  property  of  large  aggregate  value.  It 
may  reasonably  be  expected  that  if  the  code  could  be  completed  and 
adopted  throughout  the  country,  these  losses  would  be  considerably 
reduced,  both  oecause  of  the  official  enforcement  of  the  code  and 
because  of  its  educational  value  to  gas  fitters,*  appliance  manufac- 
turers, utility  operators,  and  the  general  public.  The  code  would  also 
serve  to  unify  practice  in  gas  installations  and  gas-company  opera- 
tion throughout  the  country,  and  such  uniformity  of  practice  would 
not  only  tend  to  greater  safety,  but  would  also  contribute  to  higher 
efficiency  and  to  more  harmonious  cooperation  between  insurance 
ft  and  gas-company  officials. 

ELECTRIC  SERVICE  STANDARDS. 

(Standards  of  electric  service;  efficiency  and  economy  of  operation  of  power  plants  in 
the  generation  and  distribution  of  electricity ;  street-llgnting  systems ;  central  steam  and 
hot-water  heating  problems.) 

Standards  for  Electric  Service. 

For  several  years  the  Bureau  has  been  studying  the  questions  of 
specifications  for  electric  light  and  power  service  and  the  require- 
ments that  should  be  made  by  municipalities  or  by  State  public- 
service  commissions  of  the  public-utility  corporations  engaged  in 
furnishing  such  service.  This  study  was  published  in  1916  as  Cir- 
cular No.  56,  "  Standards  for  Electric  Service." 


Digitized  by  VjOOQIC 


382  KEPORTS  OF  THE  DEPARTMENT  OF  COMMBROB. 

In  addition  to  proposed  State  rules  and  specifications  for  accept- 
ance of  types  of  meters,  the  circular  contains  three  regulatory  ordi- 
nances suggested  for  cities  of  various  sizes,  descriptions  of  commis- 
sions' standardizing  laboratories,  and  a  complete  and  exhaustive 
digest  of  State  rules  and  of  ordir.ances  in  force  in  various  cities. 
The  demand  for  this  circular  has  been  large,  and  it  is  gratifying  to 
note  that  the  rules,  specifications,  and  ordinances  proposed  have  been 
made  the  basis  for  State  rules  and  city  ordinances  in  many  instances. 

Even  before  the  circular  was  published  a  few  States  had  revised 
their  electric-service  rules,  and  an  appendix  was  added  to  include  the 
new  material.  Since  its  publication  several  new  commissions  have 
been  established,  the  functions  of  old  commissions  changed,  and  serv- 
ice rules  have  been  revised  in  a  number  of  States.  The  new  laws  and 
revised  rules  have  been  collected  and  are  ready  for  inclusion  in  a  new 
edition  of  the  circular,  which  will  be  completed  during  the  latter 
part  of  the  next  fiscal  year. 

In  all  this  work  the  Bureau  has  profited  by  the  cordial  cooperation 
of  public-service  commissions,  municipalities,  and  public-service  cor- 
porations, the  National  Electric  Light  Association,  and  the  Associa-  ^ 
tion  of  Edison  Illuminating  Companies. 

Standards  for  Street-Lighting  Service. 

For  a  year  or  more  the  Bureau  was  engaged  in  a  study  of  street 
lighting  in  its  technical  and  engineering  aspects,  with  particular 
reference  to  the  requirements  that  should  be  put  into  contracts  be- 
tween municipalities  and  public-service  corporations  for  furnishing 
gas  and  electric  street  lighting.  A  number  of  municipal  and  private 
plants  were  inspected,  photometric  measurements  made,  and  confer- 
ences held  with  managers  and  illuminating  engineers.  The  Bureau 
was  receiving  the  hearty  cooperation  of  municipalities  and  lighting 
companies  in  this  work  when  the  war  necessitated  a  discontinuance 
of  much  of  it  on  the  part  of  the  Bureau,  and  public-utility  companies 
also  found  themselves  unable  to  cooperate  as  fully  as  they  would 
like  to  do. 

The  manuscript  of  a  circular  on  "Standards  for  Street-Lighting 
Service"  is  partly  completed.  The  scope  and  completeness  of  this 
study  of  street  lighting  are  indicated  by  the  following  proposed 
table  of  contents:  The  purpose  and  problem  of  street  lighting;  the 
measurement  and  distribution  of  light  and  illumination  in  street 
lighting;  lamps  and  accessories  used  in  street  lighting;  general  prin- 
ciples governing  the  design  of  a  street-lighting  system;  description 
of  typical  street-lighting  systems;  discussion  oi  contracts  for  street- 
lighting  service;  suggested  street-lighting  contracts;  statistical  ap- 
pendixes. No  very  active  work  has  been  done  on  the  circular  during 
the  past  fiscal  year,  but  the  digest  of  the  literature  has  been  kept  up, 
new  contracts  obtained  and  analyzed,  and  additional  data  accu- 
mulated. 

As  in  the  case  of  standards  for  electric  service,  the  Bureau  seeks, 
while  representing  the  public  interest,  to  get  the  utilities'  point  or 
view  as  well,  and  the  study  of  street  lighting  will  not  be  published 
until  full  discussion  and  cooperation  can  be  had  from  public-utility 
corporations,  technical  societies,  municipalities,  and  other  interested 
parties.  As  in  other  cases,  the  information  gained  will  be  of  great 
service  to  the  people. 
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Standards  for  Heating  Service. 

At  the  request  of  the  Public  Service  Commission  of  Indiana  a 
study  of  standards  for  central  station  hot-water  heating  service  was 
begun  early  in  1918.  Field  investigations  of  plants  m  Ohio,  In- 
diana, and  Illinois  were  made,  and  conferences  were  held  with  their 
engineers.  A  proposed  set  of  rules  for  hot-water  heating  service 
was  formulated  by  the  Bureau,  and  after  public  hearing  on  the 
matter  these  rules  were  adopted  by  the  Indiana  commission  substan- 
tially as  recommended.  The  manuscript  of  a  circular  on  steam  and 
hot-water  heating  service  is  nearly  completed  and  will  be  submitted 
for  comment  and  criticism  to  the  special  committee  appointed  by  the 
National  District  Heating  Association  to  cooperate  with  the  Bureau, 
and  to  other  associations  and  public  bodies  interested  in  central- 
station  heating  problems.  This  circular  covers  the  factors  affecting 
adeqiiacy  and  safety  of  central-station  heating  service,  the  customer's 
heatmg  requirements,  and  the  various  relations  with  the  customer  in 
furnishing  such  service.  It  also  contains  a  summary  of  existing 
State  regulations  and  of  company  rules,  as  well  as  a  set  of  suggested 
rules  and  contracts. 

TELEPHONE  SERVICE. 
(Systems  of  telephony ;  standards  of  telephone  service.) 

Telephone-Service  Standards. 

The  investigation  of  telephone-service  standards  is  of  great  impor- 
tance not  only  to  public-utility  conmiissions  but  to  the  telephone- 
using  public  at  large.  Nearly  every  branch  of  telephone  engineering 
is  involved  in  such  an  investigation.  Standards  of  transmission, 
traffic  conditions,  and  the  methods  of  handling  traffic,  the  equipment 
used  in  the  various  systems,  including  subscribers'  instruments, 
apparatus  used  in  central  office,  and  private  branch  exchanges,  and 
the  wire  plant  necessary  for  subscribers'  lines  and  trunks  all  have  a 
very  direct  bearing  on  the  quality  and  the  cost  of  service  rendered 
the  public.  The  work  of  the  Bureau  has  been  directed  along  lines 
which  it  is  believed  will  best  serve  all  interests  concerned.  It  is 
seeking  to  gain,  through  field  and  office  studies,  experimental  and 
theoretical  research,  and  testing,  a  thorough  knowledge  of  the  whole 
intricate  subject  of  telephony,  and  through  publications,  correspond- 
ence, and  conferences  to  mate  its  knowledge  available  impartially 
to  the  telephone  manufacturing  and  operating  industries,  tne  regu- 
latory commissions,  and  the  telephone-using  public. 

Detailed  studies  of  the  circuits  and  mechanism  of  the  various  auto- 
matic or  semiautomatic  types  have  been  made,  and  descriptions  have 
been  prepared  covering  the  general  functions  of  each  switch,  the 
function  of  each  switch  element,  and  the  sequence  of  operation  of 
the  elements  from  the  moment  the  switch  is  seized  in  the  process  of 
making  a  call  to  the  time  it  is  released.  These  studies,  together  with 
similar  ones  of  present-day  manual  systems,  supplemented  in  so  far 
as  possible  by  service  observations,  will  be  of  value  in  determining 
to  what  extent  the  different  grades  of  telephone  service  required 
under  different  conditions-  can  be  adequately  described  through 
standard  specifications.  Such  specifications  would  be  invaluable  to 
public-service  commissions  in  the  regulation  of  telephone  utilities 
with  equal  justice  to  the  utility  and  the  public  it  serves. 
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In  order  to  put  into  concrete  and  useful  form  the  information 
available,  the  Bureau  has  in  preparation  two  telephone  circulars. 
The  first  is  intended  to  give  a  relatively  brief,  general  description 
of  modern  telephone  systems  and  service,  and  is  expected  to  be  pub- 
lished within  a  few  months.  The  second  will  describe  in  considerable 
detail  equipment  and  service  of  the  type  used  in  cities  which  have  a 
number  of  exchanges.  In  the  preparation  of  this  circular  the  Bureau 
expects  to  have  the  advantage  of  the  continued  cooperation  of  all  the 
telephone  interests  as  well  as  regulatory  commissions,  and,  as  the 
contents  will  be  submitted  to  all  concerned  for  criticism  and  discus- 
sion before  publication,  the  circular  will  not  be  ready  for  publication 
for  a  considerable  time. 

Testing  of  Telephone  Circuits  and  Apparatus. 

While  the  equipment  of  the  telephone  laboratory  is  still  far  from 
complete,  apparatus  is  now  available  for  making  all  reasonable  tests 
for  volume  and  intelligibility  of  transmission  of  telephone  trans- 
mitters, receivers,  repeating  coils,  and  of  complete  talking  circuits. 
The  Bureau  is  also  prepared  to  test  transmitters  and  receivers  for 
their  eflSciency,  as  compared  with  that  of  standard  instnmients. 

Standardization  of  Telephone  Terms. 

During  the  past  half  year  the  standards  committee  of  the  American 
Institute  of  Electrical  Engineers,  through  its  subcommittee  on  te- 
lephony, telegraphy,  and  radio,  representing  the  various  telephone 
interests  and  the  Bureau  of  Standards,  working  in  cooperation  with 
the  corresponding  committee  of  the  British  Institution  of  Electrical 
Engineers,  has  been  actively  engaged  in  standardizing  the  definition 
of  technical  terms  emplojred  in  telephony.  This  work  was  at  first 
limited  to  the  standardization  of  terms  introduced  through  the  advent 
of  machine  switching  or  automatic  telephony,  but  the  scope  was  early 
extended  to  include  the  whole  field  of  telephony. 

To  date  many  definitions  have  been  tentatively  a^eed  upon  and 
have  been  submitted  to  the  British  authorities  for  their  consideration. 
The  large  number  of  terms  yet  to  be  defined  will  receive  the  active 
attention  of  the  subcommittee  and  those  cooperating  with  it  when 
meetings  are  resumed  in  the  fall. 

ELECTROLYSIS  PREVENTION. 

(Study  of  the  effects  of  stray  electric  currents  and  development  and  application  of 
methods  of  reducing  damage  resulting  from  them.) 

Electrolysis  Problem  Among  Public  Utilities. 

The  majority  of  the  street  railways  of  the  country  are  operated  on 
the  single  overhead-trolley  plan,  with  the  electric  current  flowing 
into  the  rails  through  the  car  wheels  after  it  has  passed  through  the 
car  motors.  The  current  then  flows  back  to  the  generating  station  or 
substation  by  way  of  the  tracks  and  earth,  some  of  it,  however  often 
flowing  through  underffround  gas  and  water  pipes  and  the  lead  sheaths 
of  underground  telephone  and  electric-limt  cables  and  sometimes 
through  reinforced-concrete  structures.  The  earth  conducts  elec- 
tricity by  virtue  of  its  moisture  and  the  salts  dissolved  in  it,  which 
render  it  an  electrolyte.  Hence  when  the  electric  current  flows  away 
from  iron  pipes  or  lead  cable  sheaths  it  carries  away  iron  or  lead  by 
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electrolytic  action,  and  this  in  time  may  seriously  corrode  the  pipes 
and  shorten  their  useful  life,  sometimes  completely  destroying  them 
in  a  relatively  short  time.  The  propertj^  damage  caused  by  these  earth 
currents  when  they  are  considerable  affects  to  a  greater  or  less  degree 
all  the  public  utilities. 

The  trouble  is  the  more  serious  in  places  where  the  soil  has  a  greater 
conductivity  than  usual  and  where  the  conductance  of  the  tracks  is 
small  in  proportion  to  the  current,  and  the  distance  the  current  travels 
back  to  the  stations  is  relativelv  great.  Many  remedies  have  been 
proposed  and  tried,  but  no  standard  practice  for  the  handling  of  the 
return  current  has  ever  been  agreed  upon  in  this  country.  As  the 
electric  railways  have  been  extended  and  traflSc  has  become  heavier 
the  volume  of  current  handled  has  increased  very  greatly,  and  the 
resulting  destructive  effects,  which  are  cumulative  with  time,  have 
become  increasingly  evident.  In  some  cases  litigation  has  resulted 
between  the  pipe-owning  companies  suffering  damage  and  the  rail- 
way companies  whose  current  causes  the  trouble.  But,  although  the 
courts  have  considered  the  question  of  legal  reM)onsibility,  these  cases 
did  very  little  to  prevent  the  trouble  in  an  effective  and  economical 
manner. 

Economic  Importance  of  the  Electrolysis  Problem. 

The  subject  of  electrolvsis  of  imderground  pipes,  cables,  and  other 
metal  structures  is  one  which  has  been  given  more  attention  in  recent 
years  than  formerly,  but  it  still  does  not  receive  the  attention  in 
many  quarters  that  its  importance  deserves.  When  one  considers 
the  enormous  value  of  the  pipe  and  cable  properties  buried  in  the 
streets  of  cities  and  forming  m  many  cases  transmission  networks 
between  cities  throughout  the  country,  and  considers  further  that 
there  are  very  few  water,  gas,  or  lead-cable  syst^ns  which  are  not 
more  or  less  subject  at  some»points  to  electrolytic  damage  from  stray 
currents,  it  is  possible  to  form  a  better  judgment  of  the  practical 
importance  of  this  subject.  The  water  and  gas  pipe  systems  of  this 
country  alone  have  an  aggregate  value  at  the  present  time  in  excess 
of  a  billion  of  dollars,  and  in  addition  to  this  there  is  a  vast  extent 
of  underground  lead-cable  systems  belonging  to  telephone  and  electric 
power  companies  and  to  municipalities.  There  are  also  possibilities 
of  trouble  m  the  case  of  bridge  structures,  portions  of  steel-frame 
buildings,  and  piers,  which  are  occasionally  exposed  to  damage  from 
this  source. 

While  the  total  losses  due  to  shortening  the  life  of  undergroimd 
pipes  and  cables  must  be  considerable,  such  loss  does  not  by  any 
means  represent  the  total  annual  damage  due  directly  to  electrolysis. 
It  is  well  known  that  the  annual  loss  due  to  leakage  of  water  and  gas 
from  distribution  systems  is  very  ^reat  It  is  true  that  only  a  part, 
and  probably  a  small  part,  of  the  total  leakage  is  due  solely  to 
electrolysis ;  put  it  is  only  necessary  to  assume  that  a  few  per  cent 
of  the  total  is  due  to  the  more  rapid  development  of  leaks  caused 
by  electrolysis  in  order  to  make  tne  total  loss  resulting  from  this 
cause  run  well  into  the  millions  annually. 

Inconvenience  and  Hazard  Due  to  Electrol3r8i8. 

It  is  not  alone  the  property  loss,  however,  that  makes  the  elec- 
trolysis problem  one  of  importance.    An  important  fact  is  the  in- 
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convenience  to  consumers  of  water,  gas,  and  telephone  service  due  to 
the  interruption  of  the  service  when  repairs  are  made  necessary  by 
electrolytic  damage.  Possible  interruption  of  the  service  of  police 
and  fire-alarm  sj^stems  is  also  one  or  considerable  importance  to 
almost  every  municipality. 

Wherever  currents  are  permitted  to  flow  on  the  underground-pipe 
systems  there  is  the  possibility  of  electric  arcs  being  formed  when 
pipes  are  disconnected  or  when  different  pipe  systems  make  momen- 
tary contact.  Accidents  of  this  kind  are  rare,  but  they  have  some- 
times occurred,  resulting  in  tiie  loss  of  life  and  a  considerable 
damage  to  property.  Cases  have  occurred  also  in  which  leakage  of 
gas  resulting  from  electrolytic  corrosion  of  the  pipe  has  given  rise 
to  explosion  with  disastrous  results.  Many  gas  explosions  in  base- 
ments and  manholes  have  occurred,  and,  although  it  is  difficult  to 
determine  what  proportion  is  due  to  electrolysis,  undoubtedly  some 
of  them  are  due  to  this  cause. 

A  water-pipe  line  weakened  by  electroyltic  corrosion  may  even 
present  a  fire  hazard  much  greater  than  would  result  from  inter- 
ruption of  water  supply  at  normal  times.  In  many  cities  it  is  quite 
common  practice  during  bad  fires  to  increase  temporarily  the  water 
pressure  m  the  district  adjacent  to  the  fire.  It  is  very  obvious  that 
a  badly  corroded  water  main  might  be  capable  of  withstanding  the 
normal  pressure  on  the  system,  and  thus  give  no  warning  of  the 
weakened  condition  of  the  pipe,  but  at  the  critical  juncture  during  a 
bad  fire  when  the  pressure  is  suddenly  increased  the  pipe  may  burst 
and  thus  seriously  hamper  the  work  of  fire  fighting.  It  will  readily 
be  appreciated  that  in  any  region  in  which  electrolysis  damage  is  in 
progress  to  a  greater  or  less  extent  the  mains  are  far  more  likely  to 
break  at  these  critical  times  than  at  any  other  period,  and  thus  a  real, 
though  indirect,  fire  and  life  hazard  due  to  electrolysis  must  be 
recognized. 

Current  Work  on  Electrolysis  Mitigation  and  Related  Problems. 

In  the  field  of  electrolysis  mitigation  the  Bureau's  work  was  greatly 
curtailed  during  the  war,  since  practically  all  the  men  formerly 
engaged  in  it  were  diverted  to  military  problems.  Since  the  close  of 
hostilities  more  active  work  has  again  been  undertaken,  and  most  of 
the  investigations  mentioned  below  have  been  carried  out  during  the 
last  few  months  of  the  year. 

Electrolysis  Surveys. 

In  Milwaukee  the  question  of  damage  by  electrolysis  has  been  in 
dispute  for  some  time^  the  city  having  brought  suit  against  the  street 
railway  company  to  restrain  it  from  further  damaging  the  water 
mains.  Since  a  controver^  in  the  courts  did  not  promise  a  satis- 
factory settlement  of  this  difficult  technical  problem,  the  Wisconsin 
Railroad  Commission  was  asked  to  exercise  its  authority  in  prescrib- 
ing the  responsibility  to  be  assumed  by  the  various  utilities  in  dealing 
with  the  problem.  The  commission,  recognizing  that  the  first  thing 
necessary  was  a  more  complete  knowledge  of  the  facts  in  the  case, 
requested  the  Bureau  to  supervise  a  survey  to  be  made  under  the 
authority  of  the  commission.  This  survey  was  made  in  the  fall  of 
1918  ana  a  report  of  the  findings  was  submitted  to  the  railroad  com- 
mission in  November. 


Digitized  by  VjOOQIC 


REPOBT  OF  DIRECTOR  OP  BmtEATJ  OF  STANDARDS.  387 

In  Wilmington,  Del.,  the  Bureau  some  years  ago  suggested  that  the 
street  railway  company  use  a  three-wire  power-distribution  system 
to  avoid  electrolysis  troubles.  Such  a  system  was  designed  and  in- 
stalled by  the  company  and  proved  to' be  thoroughly  satisfactory 
until  very  recently,  when  the  rapid  growth  of  the  city,  with  conse- 
quent heavy  increase  in  the  traflSc  in  certain  sections,  unbalanced  the 
load  on  the  system,  so  that  there  appeared  to  be  a  possibility  of  dam- 
age, particularly  to  important  telephone  cables  which  pass  through 
Wilmington.  Late  in  1918  one  of  the  Bureau's  engineers  made  a 
detailed  study  of  the  situation  and  assisted  in  the  design  and  installa- 
tion of  supplementary  protection  to  the  cables  which  it  is  believed 
will  remedV  the  undesirable  conditions  which  had  developed . 

During  the  last  spring  two  electrolysis  surveys  were  made,  one 
in  Marion,  Ohio,  and  the  other  in  Brazil,  Ind.  The  Marion  survey 
was  made  at  the  joint  request  of  the  utilities  and  the  municipality,, 
and  the  Brazil  survey  was  made  at  the  request  of  the  Indiana  State 
Public  Utilities  Commission,  Reports  have  been  submitted  on  both 
of  these  surveys  which  are  in  the  nature  of  preliminary  reports,, 
and  as  soon  as  the  recommendations  embodied  in  these  reports  have 
been  complied  with  it  is  expected  that  the  Bureau  will  make  some 
additional  tests  to  determine  whether  additional  remedial  measures 
are  called  for. 

Investigation  of  Corrosion  of  Cables  in  St.  Louis. 

Shortly  before  the  outbreak  of  the  war,  the  Union  Electric  Light 
&  Power  Co.,  of  St.  Louis,  brought  to  the  attention  of  the  Bureau  a 
peculiar  case  of  corrosion  of  its  lead  cable  sheaths,  which  appeared,, 
superficially  at  least,  to  be  very  different  from  that  commonly  met 
with  in  electrolytic  corrosion.  A  few  preliminary  tests  were  made 
in  connection  with  this  by  the  Bureau  just  prior  to  the  outbreak  of 
the  war,  but  these  were  dropped  when  it  became  necessary  to  devote 
all  of  the  Clergies  of  the  section  to  the  development  of  war  apparatus. 

Eecently  the  Bureau  a^ain  communicated  with  the  Union  Electrie 
Light  &  Power  Co.  and  found  that  they  had  not  as  yet  reached  any 
solution  of  the  difficulty  and  were  very  anxious  to  have  the  Bureau 
resume  the  investigation.  This  was  done,  and  a  considerable  amount 
of  work  has  been  carried  on  both  in  St.  Louis  and  in  the  laboratories, 
of  the  Bureau  during  the  past  six  months.  While  the  investigation 
is  not  completed  and  it  is  not  yet  possible  to  state  with  certainty  the 
exact  cause  or  causes  of  the  trouble,  practically  all  the  evidence  thus 
far  obtained  tends  to  show  that  the  trouble  is  a  combination  of  sev- 
eral causes,  chief  of  which  is  the  fact  that  during  the  first  few  months- 
after  the  installation  of  these  cable  systems  they  were  subjected  to 
very  high  positive  potentials,  probably  of  sufficient  magnitude  to 
cause  most  of  the  corrosion  that  is  now  being  observed.  Subsequent 
failures  gradually  developed,  due  partly  to  the  elevated  temperature 
at  which  the  cables  were  operated,  which  was  augmented  by  a  pecu- 
liar type  of  conduit  used.  The  Bureau  is  at  present  engaged  in  in- 
vestigating a  few  special  questions  that  have  come  up.  But  it  is  not 
anticipated  that  these  investigations,  will  change  the  general  conclu- 
sion reached. 

Improved  Methods  for  Making  Electrolysis  Surveys. 

With  the  extension  of  the  work  on  mitigation  of  electrolysis  it  haa 
become  more  and  more  evident  that  the  older  methods  of  making  elec- 
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trolvsis  surveys  are  decidedly  unsatisfactory  and  sometimes  may  be 
misleading.  Consequently,  attention  has  recently  been  given  to  the 
development  of  improved  methods  of  making  such  surveys.  Particu- 
lar attention  has  been  given  to  developing  methods  of  measuring  the 
current  flowing  in  pipes  and  the  leakage  of  current  from  pipes,  in- 
stead of  following  the  old  procedure  of  measuring  the  differences  in 
voltage  between  the  different  metal  structures  concerned  in  electroly- 
sis. The  development  of  these  new  methods  of  measurement  has  re- 
quired considerable  investigation  to  determine  the  practicability  of 
applying  various  principles  in  the  measuring  instruments.  While 
none  of  these  investigations  are  complete,  a  number  of  instruments 
have  been  built  and  have  given  satisfactory  results  in  laboratory  tests. 
Plans  are  under  way  to  try  out  these  instruments  in  measurements 
imder  field  conditions  during  the  next  few  months. 

Experimental  Work  on  Electrol3^ic  Corrosion  of  Lead. 

One  of  the  serious  types  of  damage  resulting  from  the  flow  of 
stray  electric  currents  is  the  destruction  of  the  lead  sheaths  of  cables, 
which  results  in  deterioration  of  the  cable  insulation,  and  conse- 
quently in  short  circuits  and  destruction  of  the  cables.  Because  of 
the  contradictory  character  of  available  evidence  as  to  the  conditions 
Under  which  such  corrosion  of  lead  occurs,  it  has  appeared  necessary 
to  do  a  great  deal  of  laboratory  work  to  determine  these  conditions; 
for  example,  tests  have  been  made  to  determine  the  variation  of  cor- 
rosion with  varying  current  densities  in  earth,  sand,  and  water.  In 
accordance  with  previous  results,  it  has  been  found  that  the  corrosion 
per  unit  of  current  is  greater  when  the  actual  current  density  is  small 
than  when  the  currente  flowing  are  large.  Another  condition  which 
affects  the  rate  of  corrosion  is  the  percentage  of  moisture  present 
in  the  earth  or  sand.  In  general,  corrosion  takes  place  more  rapidly 
when  there  is  more  water  present. 

In  many  places,  as  the  demands  for  power  vary,  certain  parts  of 
the  pipe  systems  are  alternately  positive  and  negative,  so  that  at 
times  the  current  flows  from,  and  at  other  times  it  flows  into,  the 
metal.  There  have  been  marked  differences  of  opinion  as  to  the 
electrolytic  effects  obtained  under  such  conditions,  and  a  long  series 
of  experiments  have  been  carried  on  to  determine  what  the  effects 
are.  In  these  experiments  specimens  of  lead  have  been  made  alter- 
nately positive  and  negative  for  different  fractions  of  the  time.  The 
relative  amount  of  corrosion  has  been  found  to  decrease  very  rapidly 
when  the  portion  of  time  during  which  the  specimens  are  positive  is 
decreased.  It  appears  probable  that  in  such  cases  some  of  the  metal 
is  actually  redeposited  on  the  specimen  when  the  current  is  reversed. 
This,  however,  has  not  yet  been  definitely  proved. 

SAFETY  ENGINEERING  AND  SAFETY  STANDARDS. 

(Study  of  means  of  reducing  hazard  to  life  and  property  arlslnff  from  the  nse  of  elec- 
tricity and  from  other  industrial  processes ;  development  and  appucation  of  safety  codes 
for  the  prevention  of  accidents,  notably  the  National  Electrical  Safety  Code.) 

National  Electrical  Safety  Code. 

The  Bureau  has  been  engaged  for  six  years  in  a  study  of  the  life 
hazard  in  electrical  practice  and  in  the  preparation  and  application 
of  the  National  Electrical  Safety  Code.  In  this  work  it  has  had  the 
cooperation  and  assistance  of  a  large  number  of  engineers,  many  of 
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whom  are  connected  with  the  electrical  operating  and  manufacturing 
companies,  others  being  engineers  and  inspectors  of  State  commis- 
sions, municipalities,  and  insurance  underwriters.  The  various  na- 
tional associations  connected  wiUi  the  electrical  industry  have  also 
cooperated  effectively  in  this  work.  The  importance  of  having  a 
national  code  uniform  in  all  the  States  is  realized  to  be  quite  as  ^eat 
for  accident-prevention  rules  as  for  fire-prevention  rules,  and  the 
advantage  of  having  such  a  code  prepared  and  presented  by  a  na- 
tional agency  that  can  study  the  subject  thoroughly  and  consult  aU 
the  interests  affected  is  obvious. 
The  safety  code  consists  of  four  principal  parts,  as  follows : 

1.  Bules  for  the  installation  and^  maintenance  of  machinery, 
switchboards,  and  wire  in  central  stations  and  substations. 

2.  Eules  for  the  construction  and  maintenance  of  overhead  and 
underground  lines  for  the  transmission  and  distribution  of  electrical 
enerffv  and  intelligence. 

3.  Kules  for  the  installation  and  maintenance  of  electrical  appa- 
ratus and  wiring  in  factories,  residences,  and  wherever  electricity 
is  utilized  for  light,  heat,  or  power. 

4.  Kules  to  be  observed  by  operators  in  working  on  or  near  elec- 
trical machines  or  lines. 

This  code  does  not  include  the  matter  covered  by  the  Under- 
writers' Electrical  Code,  but  it  is  parallel  to  the  latter  and  consistent 
with  it. 

The  code  is  iirtended  to  be  adopted  by  State  industrial  and  public- 
service  commissions  and  mimicipalities  and  to  be  complied  with  by 
public-service  and  industrial  corporations.  It  is  also  intended  to  be 
adopted  voluntarily  bv  electrical  interests  when  the  code  has  not 
been  adopted  by  any  administrative  body  having  jurisdiction  in  their 
district. 

The  Bureau's  thorough  studjr  of  the  diverse  conditions  under  which 
electricity  is  generated,  distributed,  and  utilized,  and  of  the  effect 
of  the  rules  on  operating  and  construction  costs,  has  secured  a  code 
which  involves  no  unreasonable  expense,  but  in  general  assures  an 
adequate  measure  of  safely  and  a  useful  standardization  of  practice. 
The  large  number  of  conferences  held  in  all  parts  of  the  country  for 
discussion  of  preliminary  drafts  of  the  code  aided  largely  in  its 
development  to  the  point  where  it  was  possible  to  recommend  it  for 
ffeneral  use  throughout  the  country.  The  varying  conditions  in  dif- 
ferent geographical  sections  and  in  thickly  and  thinly  populated 
dijstricts  have  oeen  ^ven  careful  attention. 

The  code  was  published  originally  in  two  installments  for  exami- 
nation and  criticism;  the  operating  rules  were  published  in  August, 
1914,  and  revised  in  May,  1915 ;  the  construction  rules  were  published 
in  April,  1916.  Both  operating  and  construction  rules,  again  revised 
after  a  general  conference  of  all  interests  in  Chicago  in  the  spring  of 
1916,  were  combined  in  a  single  volume,  circular  No.  54,  which  was 
published  in  November,  1916,  with  a  recommendation  for  actual  field 
trial. 

It  has  been  the  intent  of  the  Bureau,  as  well  as  the  desire  of  all 
branches  of  the  industry,  that  the  rules  should  be  revised  and  ex- 
tended as  experience  in  their  use  and  the  progress  of  the  electrical 
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industry  shows  revision  and  amplification  to  be  to  the  public  ad- 
vantage. The  present  edition  of  Circular  No.  54  has  been  exhausted, 
and  a  revision  is  now  under  way  which  will  be  completed  be- 
fore reprinting  the  circular.  In  this  revision  only  minor  changes 
in  subject  matter  have  been  made,  but  there  will  be  considerable 
changes  in  form,  with  a  view  to  making  the  code  more  concise  and 
more  convenient  for  reference.  For  this  purpose  the  rules  will  be 
separated  and  published  in  one  volume  supplemented  by  separate 
volumes,  one  giving  explanations  of  the  rules  and  examples  of  their 
application  and  another  engineering  data  which  have  been  worked 
out  in  connection  with  the  development  of  the  code. 

Engineering  and  Experimental  Work  in  Connection  with  the  Safety 
Code. 

Considerable  work  has  been  done  on  engineering  data  for  the  con- 
struction of  outdoor  electrical  lines,  especially  with  reference  to  poles 
and  steel  towers  for  supporting  overhead  conductors  and  to  the  sags 
of  the  conductors  so  supported.  Sags  have  been  computed  for  tem- 
peratures other  than  those  used  in  the  original  published  tables,  and 
steel  wires  and  cables  have  also  been  considered.  An  article  by  mem- 
bers of  the  staff  on  the  latter  subject  was  published  in  the  Electrical 
World. 

Experin^ents  for  determining  the  pressure  of  the  wind  upon  over- 
head wires  and  the  shielding  effect  of  wires  upon  each  other  where 
thej^  are  closely  grouped  have  been  carried  out.  Models  were  set 
up  in  the  wind  tunnel  and  currents  of  air  of  different  measured 
velocities  were  caused  to  impinge  upon  them.  Measurements  of  the 
pressure  under  such  conditions  showed  that  there  is  a  definite  shield- 
ing effect  when  two  or  more  wires  lie  in  the  same  plane  which  is 
nearly  parallel  to  the  direction  of  the  wind.  Experiments  in  the 
open  air  which  have  been  planned  by  the  Western  Union  Telegraph 
Co.  will  be  carried  out  with  the  cooperation  of  this  Bureau. 

National  Electrical  Safety  Code  in  Practical  Use. 

The  code  has  now  been  adopted  in  one  form  or  another,  in  part 
or  in  whole,  by  some  20  administrative  bodies,  and  many  others  have 
taken  favorable  action  upon  it,  such  as  the  issuance  of  bulletins  rec- 
ommending the  application  of  the  code.  In  a  few  States  its  appli- 
cation has  been  made  mandatory,  notably  in  Pennsylvania,  Wis- 
consin, and  Montana.  The  code  is  also  being  used  by  the  inspection 
departments  of  many  cities  and  boards  of  underwriters.  It  is  being 
used  as  a  basis  for  a  merit-rating  schedule  by  casualty  interests  just 
as  the  Underwriters'  Electrical  Code  has  been  used  by  the  fire  under- 
writers for  some  years.  Such  schedule  ratings  should  result  in 
emphasizing  both  the  merits  and  demerits  of  particular  installations 
from  the  safety  standpoint  and  tend  to  reduce  accidents  by  proper 
financial  recognition  of  each  improvement  made. 

The  code  is  also  being  voluntarily  applied  by  a  large  number  of 
utilities  and  industrial  concerns  in  their  own  practice.  It  is  receiv- 
ing the  general  approval  of  all  these  interests  as  its  usefulness  is 
becoming  recognized  and  its  advantages  are  seen  to  be  greater  than 
any  minor  present  inconvenience  which  its  introduction  may  cause. 
It  is  becoming  generally  understood  that  the  stability  in  electrical 
practice  provided  by  such  a  national  standard  conduces  greatly  to 
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the  general  economy,  the  necessity  for  which  has  been  emphasized 
during  this  period  or  national  stress. 

Industrial  Safety  Standards. 

As  a  result  of  the  work  on  the  National  Electrical  Safety  Code 
and  the  numerous  points  of  contact  thus  established  with  State 
authorities  and  others  interested  in  safety  work  the  Bureau  has  been 
calle'd  upon  to  enlarge  the  scope  of  this  work  and  to  consider  safety 
requirements  in  other  than  the  electrical  industry. 

In  1917  the  United  States  Employees'  C!ompensation  Commission 
undertool^  a  general  inspection  of  the  arsenals  and  navy  yards  of  this 
country  from  the  safety  standpoint.  The  National  Electrical  Safety 
Code  was  utilized  as  a  standard  of  reference  in  this  work.  In  order 
to  improve  the  conditions  found  safety  engineers  were  appointed  by 
the  War  and  Navy  Departments  in  each  one  of  the  navy  yards  and 
arsenals,  and  the  engineers  so  appointed  held  several  conferences  for 
the  purpose  of  formulating  definite  safety  standards  for  application 
in  the  Federal  establishments.  Representatives  of  the  Bureau  were 
invited  to  attend  these  conferences,  and  the  Bureau  was  later  asked 
to  undertake  the  revision  and  codification  of  the  tentative  rules 
which  were  drawn  up  to  prevent  accidents.  A  set  of  standards,  in- 
cluding the  National  Electrical  Safety  Code,  was  adopted  by  the 
safety  en^neers  as  a  result  of  this  work,  and  these  standards  have 
been  applied  by  the  War  and  Navy  Departments. 

The  need  for  carrving  out  work  of  this  kind  in  a  more  compre- 
hensive way  and  with  results  which  should  be  more  generally  appli- 
cable soon  became  evident,  and  the  Bureau,  consequently,  has  under- 
taken a  study  of  other  safety  rules  and  has  begun  the  formulation  of 
a  series  of  national  industrial  safety  codes.  These  will  accomplish 
for  other  industries  what  the  National  Electrical  Safety  Code  has 
done  for  the  electrical  industries.  They  wiU  be  available  for  the  use 
of  State  commissions,  municipal  inspection .  departments,  casualty 
insurance  companies,  and  others  concerned  with  the  application  of 
such  rules.  The  work  will  be  carried  out  with  the  cooperation  of 
State  and  municipal  authorities,  manufacturers,  insurance  organiza- 
tions, technical  societies,  and  other  bodies  concerned  with  such 
matters. 

In  order  to  arrange  for  more  complete  cooperation  in  this  work 
and  to  insure  the  coordination  of  the  efforts  of  all  parties  concerned, 
a  conference  was  held  at  the  Bureau  on  January  15, 1919,  which  was 
attended  by  more  than  100  representatives  of  different  organizations 
concerned  with  safety  standards.  This  conference  agreed  that  the 
Bureau  of  Standards  was  the  most  suitable  agency  to  take  the  leader- 
ship in  this  work.  It  is  expected  to  hold  a  second  conference  in  a  few 
months  to  consider  further  the  best  means  of  securing  cooperation 
and  of  proceeding  with  the  work. 

In  the  meantime  the  Bureau  staff  has  prepared  tentative  drafts  of 
rules  covering  the  requirements  to  prevent  accidents,  as  follows : 

National  Elevator-Sa'fety  Code;  National  Code  for  Safeguarding 
Machines  and  Machine  Drives ;  National  Code  for  the  Protection  of 
Head  and  Eyes  of  Industrial  Workers;  National  Code  for  Safe- 
warding  Remote  Control  Apparatus.  Other  industries  will  be  con- 
sidered as  rapidly  as  the  work  can  be  taken  up,  but  the  present  staff 
of  the  section  is  not  sufficient  for  making  very  rapid  progress. 
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3.  HEAT  AND  THERMOMETRY. 

[BtUbUshment  of  the  ttandard  teaks  of  temperature  throughout  the  range  of  measurable  tem- 
peratures; testing  and  standardisation  of  thermometers,  pyrometers,  and  other  temperature- 
measuring  instruments;  determination  of  specific  and  latent  heats,  heats  of  reaction,  melting 
and  freenng  points,  and  other  properties  of  materials  in  the  determination  of  which  nrecise 
heat  and  temperature  measurements  are  the  principal  requirement;  standardization  ol  calo- 
rimeters; proQUCtion  and  distribntioii  of  standard  neat  and  temperature  samples;  industrial 
applications  of  heat  and  temperature  measurements;  determination  of  fundamental  engineer- 
ing data  involving  thermal  constants;  determination  of  the  fire-resistive  properties  of  struc- 
tural materials;  investigatiofis  relating  to  automotive  power  plants,  fuels,  and  lubricants.] 

Thermometer,  Pyrometer,  and  Heat  Tests.  . 

The  tests  completed  in  the  division  during  the  year  are  summarized 
as  follows: 

The  number  of  mercurial  thermometers  of  all  kinds,  exclusive  of 
clinical  theremometers,  submitted  for  test  was  4,832,  of  which  4,100 
received  certificates  or  reports.  Among  those  submitted  were  479 
Parr  calorimetric  thermometers,  23  high-precision  calorimetric  therr 
mometcrs,  121  Beckmann  thermometers,  30  clincal  standards,  and  the 
remainder  laboratory  and  special  thermometers  of  various  types,  rang- 
ing from  below  0°  C.  and  up  to  500°  C.  Ninety-nine  airplane  ther- 
mometers of  various  types  were  tested  for  the  War  and  Navy  Depart- 
ments. Of  the  19,778  clinical  thermometers  submitted,  18,5(^,  or 
94.1  per  cent,  were  certified.  In  addition  to  the  above  there  were 
tested  11  platinum  resistance  theremometers  and  6  special  thermo- 
couples, while  freezing-point  determinations  were  made  on  75  samples 
of  materials. 

In  the  high-temperature  laboratories  the  following  tests  were 
made:  Ninety-four  thermocouples,  18  indicating  instruments  for 
tiiermocouples,  5  homogeneity  tests  of  thermocouples,  8  optical  pyrom- 
eters, 9  pyrometer  lamps,  2  albsorption  glasses,  70  melting  points,  and 
7  roecial  tests. 

One  hundred  and  sixty  samples  of  metals  with  certified  melting 
points  were  distributed. 

The  heat-measurements  laboratory  distributed  204  standard  com- 
bustion samples.  Three  gas  calorimeters  were  tested.  The  heating 
values  of  a  number  of  samples  of  gasoline  and  fuel  oil  and  the 
thermal  conductivities  of  a  niunber  of  insulating  materials  were 
determined. 

A  considerable  amount  of  testing  done  by  the  section  on  auto- 
motive power  plants,  fuels,  and  lubricants,  being  of  an  investigative 
character,  is  summarized  under  the  work  of  that  section. 

The  work  of  testing  done  in  this  division  was  about  equally  di- 
vided between  work  done  for  the  Government  and  that  done  for 
the  public 

Publications. 

The  following  papers  relating  to  the  work  of  the  division  have 
been  published  during  the  year  or  are  in  press.  These  papers  are 
briefly  referred  to  in  various  sections  of  this  report : 

Misleading  Oertiflcates  for  OUnical  Thermometers:  Jour.  Am.  Med.  Assoc, 
February  8,  1919 ;  Am.  Druggist  and  Phar.  Rec.,  February,  1919 ;  The  Military 
Surgeon,  vol.  44,  p.  297,  1919. 

Tolerances  for  Laboratory  Thermometers:  Published  as  a  preliminary  dr- 
cnlar  letter. 

Thermometers  for  Airplane  Bngines:  Fourth  Ann.  Rept.  of  the  Natl.  Ad- 
visory CJom.  for  Aeronautics. 
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A  Standardized  Method  for  the  Determination  of  Solidification  Points,  Es- 
pecially of  Naphthalene  and  Paraffin:  Bureau  of  Standards  Scientific  Paper 
No.  340. 

The  Standardization  of  the  Sulphur  Boiling  Point:  Jour.  Am.  Chera.  Soc.^ 
vol.  41,  p.  745,  1919;  Bureau  of  Standards  Scientific  Paper  No.  839. 

Resonance  and  Ionization  Potentials  for  Electrons  in  Metallic  Vapors:  PhiL 
Mag.,  vol.  36.  p.  64,  1918. 

Electronic  Frequency  and  Atomic  Number:  Phya  Rev.,  vol.  12,  p.  115,  1918» 

Low  Voltage  Discharge  in  Sodium  Vapor:  Jour.  Wash.  Acad.  Sci.,  voL  8r 
p.  513,  1918. 

Some  Peculiar  Thermoelectric  Effects:  Jour.  Wash.  Acad.  Sd.,  voL  8,  p^ 
545,  1918. 

Melting  Points  of  the  Chemical  Elements  and  Other  Standard  Tempera- 
tures :  Bureau  of  Standards  CUrcular  Na  85. 

Ionization  and  Resonance  Potentials  for  Electrons  in  Vapors  of  Magnesium 
and  Thallium :  Phil.  Mag.,  vol.  87,  p.  83,  1918. 

Ionization  and  Resonance  Potentials  for  Electrons  in  Vapors  of  Arsenic,. 
Rubidium,  and  Csesium :  Phys.  Rev.,  vol.  13,  p.  59,  1919. 

Efflux  of  Gas  Through  Small  Orifices:  Bureau  of  Standards  Scientific  Paper. 

Fire  Tests  of  Concrete  Columns :  Proc  Am.  Concrete  Inst.,  vol.  15,  1919. 

A  Comparison  of  the  Heat  Insulating  Properties  of  Some  of  the  Materials 
Used  in  Fire-Resistive  Construction:  Bureau  of  Standards  Technologic  Pa- 
per No.  130. 

Fuel  Economy  of  Automotive  Engines:  Jour.  Soc.  Automotive  Engs.,  voL 
4,  1919. 

Pyrometry :  Liddell's  Handbook  for  Chemical  and  Metallurgical  Engineers. 

The  following  11  papers  are  to  appear  in  the  Transactions  of  the 
American  Institute  of  Mining  and  Metallurgical  Engineers: 

Thermoelectric  Pyrometry. 

Temperature  Measurements  in  Rotary  Cement  Kilns. 

Radiation  and  Optical  Pyrometry. 

The  Melting  Point  of  Refractories. 

High-Temperature  Control. 

Recording  Pyrometry. 

Heat  Treatment  of  Glass. 

The  High-Temperature  Scale. 

Metals  for  Pyrometer  Standardization. 

Characteristics  of  Glass  In  the  Annealing  Range. 

High-Temperature  Thermometers. 

The  following  21  papers  will  be  published  in  the  fourth  annual 
report  of  the  National  Advisory  Committee  for  Aeronautics: 

Spark-Plug  Defects  and  Tests. 

Properties  and  Preparation  of  Ceramic  Insulators  for  Spark  Plugs. 

Effect  of  Pressure  and  Temperature  on  the  Sparking  Voltage. 

Heat  Energy  of  Various  Ignition  Sparks. 

Temperature  In  Spark  Plugs  Having  Brass  and  Steel  Shells. 

The  Subsidiary  Gap  as  a  Means  for  Improving  Ignition. 

Characteristics  of  High-Tension  Magnetos. 

The  work  described  in  the  above  seven  papers  relating  to  i^ition 
systems  was  done  with  the  active  cooperation  of  the  electrical  or 
ceramic  division  of  the  Bureau. 

Synopsis  of  Aeronautic  Radiator  Investigations  for  1917-18. 

General  Analysis  of  Radiator  Problems. 

General  Discussion  of  Test  Methods  for  Radiators. 

Head  Resistance  Due  to  Radiators. 

Effects  of  Altitude  on  Radiator  Performance. 

Results  of  Tests  on  Radiators  for  Aircraft  Engines. 

Some  Problems  of  Radiation. 

Effect  of  Compression  Ratio,  Pressure,  and  Temperature  on  Power. 

A  Study  of  Airplane  Engine  Testa 

Power  Characteristics  of  Fuels  for  Aircraft  Engines. 

Description  of  Altitude  Laboratory. 
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Carbureting  Conditions  Characteristic  of  Aircraft  Engines. 

Metering  Characteristics  of  Carbureters. 

Effect  of  Water  Injection  on  Gas-Engine  Performance. 

The  following  papers  relating  to  fuels  and  lubrication  are  the 
work  of  the  division  of  miscellaneous  materials  of  the  Bureau: 

Viscosity  of  .GasoUne :  Bureau  of  Standards  Technologic  Paper  No.  125. 
Report  on  "Tag"  Closed  Flash-Point  Tester:  Proc.  Am,  Soc.  for  Testing 
Mat,  Vol.  19;  1919. 

Information  Furnished. 

Hundreds  of  letters  and  reports  relating  to  the  work  of  the  heat 
division  were  prepared  in  reply  to  requests  for  information  on  test- 
ing of  temperature-measuring  instruments,  methods  of  temperature 
measurement,  industrial  temperature  installations,  melting  points, 
specific  heats,  heats  of  combustion  and  other  thermal  constants, 
calorimetry,  heat  transfer  and  thermal  conductivity,  fire-resistive 
properties  of  structural  materials,  industrial  fire  hazards,  fire  pre- 
vention, safety  of  combustibles  in  storage  and  shipment,  liquid  fuels, 
lubricants,  automotive  power  plants,  etc.  Many  engineers  and  tech- 
nical men  have  visited  the  laboratories  for  consultation  on  special 
problems.  A  nimiber  of  devices  were  submitted  for  examination  and 
criticism. 

Outside  iielations. 

The  work  of  this  division  has  served  many  National,  State,  and 
municipal  bureaus,  engineering  and  technical  societies  and  commit- 
tees, testing  and  research  laboratories,  and  many  industries  in  which 
the  measurement  or  control  of  heat  and  temperature  are  of  funda- 
mental importance. 

The  thermometer  laboratories  have  cooperated  with  the  Standards 
Department  of  the  State  of  Massachusetts  in  matters  relating  to  the 
testing  of  clinical  thermometers;  with  manufacturers  and  testing 
laboratories  on  matters  relating  to  temperature  measurement  and 
the  testing  of  thermometers ;  with  the  Customs  Services  on  the  stand- 
ardization of  tests  required  in  collection  of  import  duties;  with  the 
military  services,  by  making  investigations  relating  to  airplane  ther- 
mometers: and  with  the  American  Association  of  Clinical  Ther- 
mometer Manufacturers. 

The  high-temperature  laboratories  have  cooperated  with  the  rep- 
resentatives of  many  industries  on  matters  relating  to  the  measure- 
ment or  control  of  high  temperatures.  Papers  have  been  presented 
at  meetings  of  the  American  Physical  Society,  the  Opjtical  Society 
of  America,  and  the  Philosophical  Society  of  Washington.  The 
section  is  represented  on  committees  of  the  National  Research  Coun- 
cil and  the  Optical  Society  of  America. 

The  section  on  heat  measurements  undertook  at  the  instance  of 
the  Bureau  of  Mines,  certain  low-temperature  investigations  closely 
related  to  the  recovery  of  helium,  an  extensive  investigation  of  tor- 
pedo-power plants  for  the  Bureau  of  Ordnance  of  the  Navy,  and 
assisted  the  Bureau  of  Aircraft  Production  in  a  research  on  captive 
balloons.  Numerous  tests  of  special  appliances  were  made  for  the 
Inventions  Section  of  the  General  Staff,  United  States  Army. 

The  section  on  thermodynamics  has  been  represented  on  commit- 
tees of  the  American  Society  of  Mechanical  Engineers  and  the  Na- 
tional Research  Council. 
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The  low-temperature  laboratories  have  cooperated  in  special  tests 
for  various  military  agencies  and  have  supplied  liquid  air  to  a  num- 
l>er  of  research  laboratories. 

Members  of  the  section  on  fire  resistance  of  materials  and  fire  pre- 
vention have  participated  in  committee  activities  of  the  National 
Fire-Protection  Association,  the  American  Concrete  Institute,  and 
"the  American  Society  for  Testing  Materials.  The  section  was  also 
represented  on  a  committee  of  the  War  Department  engaged  in  the 
standardization  of  equipment.  The  investigations  on  t^e  fire-resis- 
tive properties  of  structural-steel  building  columns  are  being  con- 
ducted in  cooperation  with  the  Associated  Factorv  Mutual  Fire  In- 
surance Cos.,  and  the  National  Board  of  Fire  Unaerwriters. 

A  large  part  of  the  work  of  the  section  of  automotive  power  plants 
has  been  aone  under  the  direction  of  the  National  Advisory  Com- 
mittee for  Aeronautics  and  in  close  cooperation  with  the  following 
agencies:  The  Bureau  of  Aircraft  Production,  the  Division  of  Mili- 
tary Aeronautics,  the  Motor  Transport  Corps,  the  Inventions  Section 
of  the  General  Staff,  the  General  Engineer  Depot,  the  Engineering 
Division  of  McCook  Field,  the  Bureau  of  Steam  En^neering,  the 
Bureau  of  Mines,  the  Fuel  Administration,  and  the  Society  of  Auto- 
motive Engineers.  The  section  was  represented  on  the  Interallied 
-Commission  on  Specifications  for  Petroleum  Products,  and  on  the 
Committee  for  Standardization  of  Petroleum  Specifications. 

The  Bureau  is  greatly  indebted  to  many  manufacturers  of  auto- 
motive power  plants,  airplanes,  and  accessories  for  supplying  mate- 
rials and  test  specimens  required  in  the  investigations  carried  out 
in  these  laboratories.  Particular  acknowledgment  is  due  in  these 
respects  to  the  Atlantic  Refining  Co.,  the  Wright-Martin  Aircraft 
Corp.,  the  manufacturers  of  spaii  plugs,  magnetos,  carbureters,  and 
radiators,  and  the  refiners  of  lubricating  oils. 

THERMOMETRY. 

(Researches  on  the  standard  scale  of  temperature  and  thermometrlc  fixed  points  from 
^e  lowest  attainable  temperatures  up  to  about  500*  C;  maintenance  of  working  stand- 
ards within  the  above  range;  methods  of  standardizing  temperature-measuring  instru- 
ments, such  as  liquid  in  glass  thermometers,  vapor-pressure  thermometers,  resistance 
thermometers,  thermocouples;  the  testing  and  certification  of  temperature-measuring  In- 
struments ;  methods  of  measuring  temperatures.) 

Clinical  Thermometers. 

The  matter  of  misleading  certificates  for  clinical  thermometers, 
referred  to  in  the  last  annual  report,  has  continued  to  demand  atten- 
tion. Many  manufacturers  and  dealers  have  issued  certificates  which 
were  so  worded  as  to  lead  the  purchaser  to  believe  that  the  thermom- 
eter accompanying  the  certificate  had  been  certified  by  the  Bureau  of 
Standards.  An  official  letter  calling  attention  to  this  practice, 
accompanied  by  illustrations  showing  types  of  these  misleading  cer- 
tificates, was  published  in  several  of  the  leading  medical  and  drug 
journals  of  the  country. 

The  Bureau  has  assisted  the  Department  of  Standards  of  the  State 
of  Massachusetts  in  the  preparation  of  testing  regulations  relative 
to  the  enforcement  of  recent  legislation  by  that  State  in  reference  to 
the  sale  of  clinical  thermometers. 

Tolerances  for  Laboratory  Thermometers. 

In  the  certification  of  laboratory  thermometers,  as  in  the  case  of 
many  other  measuring  instnmients,  it  has  been  necessary  to  define 
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certain  limits  within  which  the  indications  of  the  instruments  must 
be  correct.  Thermometers  foimd  correct  within  the  required  limits 
receive  certificates  showing  the  corrections  found  at  the  several  test 
points.  If  the  thermometers  are  not  correct  within  the  tolerances, 
or  are  otherwise  defective,  they  are  refused  certification,  althoudi,. 
for  the  convenience  of  the  owner,  a  report  may  be  issued  giving  flie- 
corrections  resulting  from  the  test  and  stating  the  reasons  why  the 
thennometer  was  refused  certification.  A  Bureau  certificate  thus,  in 
addition  to  the  information  furnished  in  the  table  of  corrections,  is 
an  indication  that  the  thermometer  is  of  satisfactory  quality.  A 
statement  of  the  proposed  tolerances  applicable  to  different  types  of 
thermometers  was  issued  during  the  year  to  manufacturers  and  others- 
interested  in  the  subject.  The  tolerances,  based  on  long  experience 
in  testing  thermometers,  were  tentatively  adopted  July  1, 1919,  with  a 
view  to  their  subsequent  revision,  if  necessary.  The  tolerances  and 
other  requirements  finally  adopted  will  be  included  in  the  next 
revision  of  Circular  No.  8,  on  the  Testing  of  Thermometers. 

Airplane  Thermometers. 

The  work  in  connection  with  the  development  of  thermometers  for 
airplane  engines  was  continued  this  year. 

In  addition  to  routine  tests  of  instruments  submitted  by  the  Army 
and  Navy,  special  tests  were  made  from  time  to  time,  including 
vibration  tests,  tests  to  determine  the  variance  between  readings 
taken  on  rising  and  falling  temperatures,  tests  for  lag  of  reading,  eta. 

A  class  of  instruction  on  the  construction  and  use  of  aviation  in- 
struments was  conducted  for  naval  aviators  by  the  Bureau  at  the 
request  of  the  Navy  Department.  A  lecture  on  airplane  thermome- 
ters was  given  by  a  member  of  the  section  before  this  class.  These 
officers  also  visited  the  laboratory  and  were  diown  the  methods  em- 
ployed in  testing  airplane  thermometers. 

A  circular  on  airplane  thermometers  was  prepared  and  distributed 
to  departments  of  the  Government,  manufacturers,  and  other  inter- 
ested parties.  This  circular  was  revised  and  has  been  submitted  to* 
the  National  Advisory  Committee  for  Aeronautics  for  publication  in 
their  report. 

Standardization  of  the  Sulphur  Boiling  Point. 

The  necessary  precautions  to  be  observed  in  the  use  of  the  sulphur 
boiling  point  as  a  fixed  point  of  the  thermometric  scale  are  described 
in  a  paper  published  unaer  the  above  title. 

Standardized  Solidification  Test. 

The  work  of  standardizing  a  method  for  the  determination  of  the 
solidification  point  of  naphthalene,  undertaken  in  cooperation  witt^ 
the  laboratories  of  the  Customs  Service,  was  brought  to  a  close  dur- 
ing the  year.  The  results  of  the  comparative  tests  based  on  this 
method  were  received  and  assembled.  The  excellent  agreement  ob- 
tained by  the  various  laboratories  among  themselves  and  with  the 
Bureau  indicated  the  method  as  adopted  to  be  very  satisfactory. 

The  method  has  been  applied  to  the  determination  of  the  freezing 
points  of  other  substances.  A  Bureau  publication  describing  the 
method  and  summarizing  the  results  of  the  work  is  now  in  press. 
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Thermometer  Comparator. 

During  the  year  a  new  electrically  heated  thermometer  comparator, 
employing  stirred  molten  metal  to  secure  uniformity  of  temperature, 
wa^  designed,  constructed,  and  put  into  use.  The  thermometers  are 
inserted  into  thin  closed-end  steel  tubes  dipping  into  the  molten 
metal.  The  temperature  distribution  is  uniform  .to  within  about 
0.1®  C.  over  a  length  of  about  35  centimeters,  from  a  point  about  10 
centimeters  below  the  top  of  the  bath.  This  comparator  hi^s  proven- 
very  satisfactory  for  the  testing  of  thermometers  in  the  interval  300 
to  650°  C,  and  it  is  believed  that  similar  comparators  will  find  con- 
siderable application  in  the  pointing  and  testing  of  thermometers  by 
manufacturers. 

HIGH  TBMPBRATURBS. 

(Researches  on  the  standard  scale  of  temperature  and  tbermometrlc  fixed  points  In  the 
Interval  from  ROD*  C.  np  to  the  highest  attainable  temperatures ;  maintenance  of  working 
standards  In  the  above  range;  standardization  and  distribution  of  standard  samples  for 
tbermometrlc  fixed  pbDnts  [for  example,  a  series  of  pure  metals  of  certified  melting 
points}  ;  methods  of  standardisation  and  the  testing  and  certification  of  pyrometers,  such 
as  thermocouples,  resistance  pyrometers,  pyrometer  galvanometers,  optical  pyrometers 
(Including  absorption  glasses  and  color  screens],  radiation  pyrometers,  etc. ;  physical 
properties  of  materials  at  high  temperatures,  such  as  emlssmty  [monochromatic  and 
^tal],  specific  heats,  melting  points  [of  refractories,  metals,  fire  brick,  etc.] ;  lonliatlon 
and  radiation  in  gases  and  vapors,  etc. ;  Industrial  pyrometry  and  the  measurement  of  the 
temperatures  in  Industrial  processes ;  the  annealing  of  glass.) 

Investigations  in  Electronics. 

Two  general  types  of  inelastic  impact  between  an  electron  and  an 
atom  may  occur.  The  first  of  these  results  in  an  orbital  shift  of  the 
electrons  boimd  in  the  atom,  and  the  second  in  the  complete  removal 
of  an  electron  or  ionization  of  the  atom.  The  respective  potential 
differences  through  which  an  electron  must  fall  to  acquire  sufficient 
velocity  for  these  two  types  of  collision  to  occur  are  known  as  the 
resonance  and  ionization  potentials  for  the  particular  metal  in  ques^ 
tion.  The  determination  of  these  constants  has  been  continued.  Work 
of  this  character  is  of  theoretical  interest  from  the  standpoint  of  pure 
physics,  and  of  practical  interest  in  that  it  furnishes  further  evidence 
toward  an  explanation  of  the  phenomena  of  ionization  and  related 
problems  which  arise  in  the  design  of  vacuum  tubes  for  wireless 
telephony  and  telegraphy,  rectifiers,  etc. 

Five  papers  have  been  published  this  year  on  the  above  and  related 
subjects,  two  appearing  m  the  London  "Philosophical  Magazine,  two 
in  the  Physical  Keview,  and  one  in  the  Journal  of  the  Washington 
Academy  of  Sciences.  One  additional  paper  is  in  preparation.  The 
constants  for  12  different  metals  have  been  determined.  The  results 
have  been  correlated  with  existing  spectroscopic  data  and  have  also 
been  used  for  a  determination  of  the  universal  constant  of  action 
giving  A=6.55XlO"*^  erg  seconds.  Spectroscopic  series  in  lead  and 
arsenic  have  been  predicted  on  the  basis  of  the  data  for  these  elements. 

Melting  Points  of  Chemical  Elements  and  Other  Standard  Tempera- 
tures. 
A  revison  of  Circular  No.  35  makes  the  data  on  standard  fixed  tem- 
peratures fairly  complete.  The  edition  has  been  exhausted,  and  a  new 
edition  is  in  preparation  in  which  a  more  complete  discussion  of  the 
high-temperature  scale  adopted  by  this  Bureau  will  be  presented. 
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General  Pyrometry. 

A  treatise  on  the  general  methods  of  pyrometry  applicable  to  the 
chemical  and  metallurgical  industries  is  in  process  or  preparation. 

Thermoelectric  Pyrometry. 

Thermoelectric  pyrometry  is  the  most  important  subject,  indus- 
trially, in  the  field  of  high-temperature  measurement  and  control. 
An  extensive  paper  on  this  subject  has  been  prepared  as  one  of  the 
Bureau's  scientific  publications,  in  which  are  treated  the  fundamen- 
tal methods  employed,  necessary  precautions  which  must  be  observed 
in  the  use  of  the  various  instruments,  and  general  information  of 
importance  in  technical  practice.  The  above  paper  is  the  most  com- 
plete treatise  on  recent  developments  in  industrial  thermoelectric 
pyrometry. 

Radiation  and  Optical  Pyrometry. 

Above  1,500°  C.  radiation  and  optical  pyrometers  afford  practically 
the  only  feasible  method  of  temperature  measurement,  and  for  many 
processes  below  this  temperature  these  instruments  have  proved  of 
great  value  in  the  temperature  control  of  industrial  processes.  A 
paper,  published  in  the  Transactions  of  the  American  Institute  of 
Mming  and  Metallurgical  Engineers,  under  the  above  title,  describes 
the  various  instruments  and  methods  employed,  and  gives  in  simple 
form  the  theories  upon  which  they  are  based.  Many  specific  applica- 
tions are  discussed,  as,  for  example,  the  measurement  of  the  tempera- 
ture of  glowing  platinum  gauze  employed  as  a  catalyzing  agent.  This 
latter  problem  arose  in  the  proce^  of  nitrogen  fixation  in  the  manu- 
facture of  explosives.  Various  tables  of  data  useful  in  computing 
temperature  measurements  are  summarized  in  convenient  form. 

Recording  P3n:ometry. 

One  of  the  important  features  of  thermoelectric  and  radiation 
pyrometry  is  that  printed  records  of  the  temperature  of  a  process 
over  an  extended  interval  of  time  can  be  readily  secured.  Many 
forms  of  instrument  are  now  manufactured  in  this  country  whicn 
produce  such  records  automatically.  Thus,  an  operator  may  be  in- 
structed to  heat  a  furnace  at  a  definite!  rate,  and  a  printed  record  is 
available  to  show  whether  or  not  the  instructions  have  been  followed. 
In  a  paper  under  the  above  title,  published  in  the  Transactions  of  the 
American  Institute  of  Mining  and  Metallurgical  Engineers,  the 
methods  employed  in  recording  pyrometry  have  been  considered 
from  the  point  of  view  of  their  mdustrial  applications. 

High-Temperature  Control. 

Not  only  is  it  desirable  to  obtain  a  printed  record  of  the  tempera- 
tures in  any  particular  process,  but  it  is  essential  to  have  some  mean? 
whereby  a  specified  rate  of  heating  or  cooling  may  be  readily  fol- 
lowed. Various  methods  are  employed  for  this  purpose.  In  certain 
large  installations  the  temperature-measuring  apparatus  is  central- 
ized by  use  of  a  switchboard  system  similar  to  the  ordinary  telephone 
switchboard.  The  control  operators  measure  all  the  temperatures  and 
instruct  the  operators  of  the  furnaces  by  means  of  pneumatic-tube 
communication  or  signal  system  with  colored    lights.      In   certain 

f)rocesses  the  entire  control  may  be  made  automatic,  even  to  the  regu- 
ation  of  valves  in  a  gas  or  oil-fired  furnace.    If  the  temperature  of 
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the  furnace  is  too  high,  the  supply  of  fuel  is  decreased  automatically. 
A  paper  has  been  prepared  for  publication  in  the  Transactions  of  the 
American  Institute  oi  Mining  and  Metallurgical  Engineers,  in  which 
are  discussed  the  applications  of  the  various  processes  employed  for 
manual  and  automatic  temperature  control. 

Melting  Point  of  Refractories. 

A  knowledge  of  the  melting  points  of  fire  bricks,  cements,  etc.,  used 
in  furnace  construction  is  necessary  in  order  that  the  proper  factor 
of  safety  for  the  operation  of  any  furnace  may  be  known.  A  paper 
under  the  above  title  discusses  -the  methods  employed  for  such  deter- 
minations and  the  precautions  which  must  be  observed,  in  order  that 
reliable  measurements  may  be  obtained.  When  it  is  realized  that  the 
failure  of  a  large  furnace  in  certain  industrial  operations  may  entail 
losses  amounting  to  thousands  of  dollars,  it  is  readily  appreciated 
that  a  thorough  study  of  the  thermal  properties  of  the  materials  en- 
tering into  the  construction  of  the  furnace  is  necessary. 

Heat  Treatment  of  Glass. 

War  conditions  affecting  the  production  of  optical  glass  demanded 
a  more  thorough  investigation  of  the  annealing  processes.  To  estab- 
lish effective  and  economical  methods  oi  operation  in  annealings 
it  is  necessary  to  determine  the  practicable  annealing  temperature 
range  and  to  investigate  certain  physical  characteristics  of  the  glass 
in  that  range.  This  was  done  for  many  different  optical  glasses.  As 
a  result  of  these  investigations^  certain  relatively  simple  tests  for  de- 
termining the  practical  annealing  range  and  annealing  procedure  for 
any  given  elass  have  been  estabashed.  An  investigation  of  the  dis- 
tribution of  the  stresses,  the  presence  of  which  in  the  glass  necessi- 
tates annealing,  is  also  under  way  with  the  purpose  in  view  of  de- 
termining the  practicability  of  establishing  standards  for  the  degree 
of  annealing  and  of  studying  the  relative  efficiency  of  different  an- 
nealing procedures.  Two  papers  relating  to  these  subjects  have  been 
submitted  for  publication,  and  a  third  is  in  preparation. 

Temperature  Measurements  in  Rotary  Portland-Cement  Kilns. 

In  connection  with  an  investigation  of  certain  phases  of  cement 
manufacture,  the  Bureau  was  called  upon  to  measure  the  tempera- 
tures in  the. sintering  zone,  rear  end,  and  stacks  of  a  125  by  8  foot 
dry-process,  coal-fired  rotary  kiln.  Previous  to  this  work  no  accu- 
rate methods  of  pyrometric  measurements  in  the  sintering  zone  had 
been  described.  Using  a  disappearing  filament  type  of  optical  py- 
rometer, and  on  stopping  the  kiln,  coal,  and  air  supply  for  a  few 
moments  at  a  time,  a  series  of  temperature-time  curves,  showing 
measurements  on  the  lining  uncovered  by  clinker,  gave  the  tempera- 
ture of  the  kiln.  By  means  of  such  data  burning  temperatures  and 
chemical  composition  of  the  clinker  may  be  correlated  with  the  ob- 
ject of  improving  the  quality  of  the  finished  product.  A  paper  on 
this  subject  has  been  submitted  for  publication. 

Coke-Oven  Investigation. 

The  work  described  in  the  last  annual  report  has  been  completed. 
Methods  of  temperature  measurement  in  the  process  of  coking  were 
successfully  applied  to  two  types  of  ovens.  The  form  of  the  tem- 
perature-time curve  during  cokmg  is  an  important  factor  in  the  pro- 
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duction  of  high-grade  coke.    A  full  report  of  the  experimental  work 
is  being  prepared. 

The  High-Temperature  Scale. 

The  temperature  scale,  unlike  many  other  standards  of  measure- 
ment, can  not  be  fixed  in  terms  of  a  concrete  standard.  ^  Thus  the 
scale  can  not  be  extended  by  multiplication  or  division,  as  is  the  case, 
for  example,  with  the  meter,  the  kilogpram,  the  ohm,  etc.  From  the 
lowest  attainable  temperatures  to  the  highest  temperatures  at  which  a 
gas  thermometer  may  be  employed  the  latter  instrument  is  used  to 
establish  the  absolute  scale  of  temperature.  For  temperatures  above 
the  range  of  the  gas  thermometer  use  is  made  of  certain  well-estab- 
lished radiation  laws.  These  methods  of  reproducing  the  tempera- 
ture scale  each  time  it  is  to  be  used  are  too  elaborate  for  practical 
purposea  A  number  of  fixed  and  accurately  reproducible  tempera- 
tures, such  as  the  melting  points  of  pure  metals  and  the  boUinff  points 
of  certain  pure  substances,  are,  therefore,  carefully  determined  on  the 
standard  scale  of  temperature,  as  defined  above,  and  these  fixed  points 
are  subsequently  used  for  reproducing  the  workinff-temperature  scale. 
The  use  of  such  fixed  points  is  illustrated  in  the  following  section  on 
standard  temperature  samples.  A  paper  has  been  prepared  in  which 
are  discussed  the  most  important  available  data  relating  to  funda- 
mental determinations  of  important  fixed  points  suitable  for  a  defini- 
tion of  the  standard  working  scale  of  temperature.  Values  accepted 
by  this  Bureau  for  the  defmition  of  its  temperature^  scale  are  con- 
sidered in  detail,  together  with  methods  of  interpolation  of  the  tem- 
perature scale  between  these  fixed  points  and  the  extension  of  |the 
scale  to  the  highest  temperatures. 

Standard  Samples  for  Thermometric  Fixed  Points. 

The  Bureau  issues  samples  of  various  metals  the  melting  or  freezing 
points  of  which  have  been  determined  with  high  precision  on  the  basis 
of  the  temperature  scale  defined  as  discussed  above.  By  this  means 
the  fundamental  temperature  scale  may  be  distributed  to  the  indus- 
tries, arsenals,  navy  yards,  universities,  and  technical  laboratories. 
The  demand  for  these  standard  samples  has  been  so  great  that  metals 
are  now  procured  in  ton  lots  when  possible.  One  ton  of  lead,  one  ton 
of  copper,  and  several  hundred  pounds  of  zinc  and  tin  have  been 
secured  this  year.  This  material  is  carefully  sampled  and  accurate 
measurements  of  the  melting  points  obtained.  One  ton  makes  about 
1,000  standard  samples.  A  paper  has  been  prepared  describing  the 
various  samples  issued,  the  chemical  analyses,  and  the  methods  em- 
ployed for  determining  the  melting  points. 

HEAT  MEASUREMENTS. 

(Measurement  over  a  wide  range  of  temperatures  of  thermal  properties  of  materials, 
anch  as  spedflc  heats,  latent  heats,  pressore-volnme-temperature  relations  for  liquids  and 
saees;  beats  of  reaction,  particularly  heats  of  combustion  of  solid,  liquid,  and  gaseous 
fuels;  heat  transmission  and  thermal  conductiyity ;  development  of  calorimetric  appa- 
ratus and  methods:  and  of  methods  for  temperature  control,  pressure  measurements, 
measurement  of  heat  transmission,  etc) 

Standard  Heat  Samples  for  Use  in  Calorimetry. 

These  samples  of  certified  heating  value  are  used  in  the  standard- 
ization of  fuel  calorimeters.  The  materials  issued  were  naphthalene, 
benzoic  acid,  and  sugar.  The  stock  of  benzoic  acid  was  exhausted 
several  years  ago,  and  until  recently  no  satisfactory  material  to  re- 
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place  it  had  been  obtainable.    The  stocks  of  benzoic  acid  and  naph- 
thalene were  renewed  and  standardized  during  the  year. 

Properties  of  Methane. 

One  of  the  investigations  having  a  military  application  which  was 
undertaken,  by  the  section  was  the  determination  of  a  number  of 
the  thermodynamic  properties  of  methane.  The  knowledge  of  these 
properties  was  very  urgently  desired  by  the  Bureau  of  Mines,  which 
was  in  charge  of  the  production  of  helium  on  a  large  scale  for  use 
as  a  noninflammable  balloon  gas  as  a  substitute  for  hydrogen.  This 
project,  which  constitutes  a  brilliant  engineering  achievement,  de- 
pended on  the  recovery  of  the  small  helium  content  of  certain  natural 
gases.  Systematic  surveys  had  shown  helium  to  exist  in  such 
amounts  as  to  render  this  hitherto  rare  element  available  in  such 
enormous  aggregate  quantities  as  to  make  its  use  for  military 
balloons  and  dirigibles  perfectly  feasible,  if  the  recovery  could  be 
effected  at  a  tolerable  cost. 

The  design  and  operation  of  the  machinery  to  effect  this  recovery 
most  efficiently  required  a  knowledge  of  the  properties  of  the  chief 
constituent  of  the  natural  gas,  namely  methane. 

The  properties  of  methane  which  were  determined  by  this  sec- 
tion were  the  following:  Latent  heat  of  vaporization,  specific  heat 
of  saturated  liquid,  specific  heat  of  gas,  specific  volume  of  liquid, 
specific  volume  of  gas,  and  vapor  pressure. 

Inasmuch  as  the  accurate  measurement  of  thermodynamic  prop- 
erties of  fluids  is  extremely  difficult  at  best,  and,  furthermore,  as  the 
temperature  range  throughout  which  these  properties  of  methane 
were  of  interest  was  far  outside  the  customary  range — ^namely,  from 
200°  to  800°  F.  below  the  freezing  point  of  water — ^the  research  was 
taken  up  with  caution  and  reserve  as  to  the  probability  of  its  yield- 
ing definite  results  early  enough  to  be  of  use  to  the  hehum  project. 

The  urgency  of  the  need  for  the  data,  combined  with  the  fact 
that  any  progress  in  this  comjjaratively  neglected  but  important 
field  of  research  would  have  an  intrinsic  industrial  value,  made  the 
attempt  seem  advisable. 

A  method  for  control  of  low  temperature  which  could  be  applied 
to  methods  of  heat  measurement  was  developed,  apparatus  designed 
and  constructed,  defects  discovered  and  remedied,  and  technique 
of  manipulation  acquired  in  this  range  of  physical  measurement. 
The  outcome  has  been  remarkably  fortunate  in  that  not  only  were 
reliable  figures  obtained  for  most  of  the  important  properties  of 
methane,  but  also  valuable  progress  and  experience  have  been  ac- 
quired which  constitute  an  opportunity  for  continuation  of  similar 
work  on  other  substances,  in  order  to  obtain  thermodjmamic  data  of 
importance  in  technical  and  scientific  work. 

As  examples  of  the  numerous  details  in  technique  of  physical 
measurements  involved  in  this  research,  wherein  especial  develop- 
ments were  established,  the  following  two  may  be  noted  briefly : 

A  Calorimeter  Envelope  or  Containing  Vessel  for  Conserving  the 

Heat  of  a  Calorimetric  System  at  Low  Temperatures. 

This  calorimeter  envelope  is  of  copper  and  is  hermetically  sealed  so 

as  to  permit  evacuation.    It  is  brought  to  the  desired  low  temperature 

and  controlled  by  a  stream  of  air,  cooled  by  expansion,  tempered  by 
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an  electric  heater,  and  led  through  a  complex  laborinthine  tubular  net- 
work which  effects  uniform  temperature  distribution,  thus  enabling 
heat  losses  to  be  annulled.  This  is  a  novel  method  for  thermal  control 
of  a  calorimeter  envelope. 

An  Experimental  Study  of  Methods  for  Measuring  Specific  Heat  of 
Gases. 
This  particular  branch  of  calorimetry  is  of  especial  difficulty,  owing 
to  the  relatively  low  heat  capacity  of  a  given  volume  of  gas,  and  the 
most  promising  method  is  to  pass  a  rapid  stream  of  gas  at  a  constant 
rate  through  an  apparatus  called  a  flow  calorimeter,  in  which  the 
temperature  is  measured  both  before  and  after  the  addition  of  a 
measured  quantity  of  power  electrically  supplied,  the  system  being 
so  constructed  as  to  avoid  unmeasured  losses  of  heat  during  the  proc- 
ess. Several  designs  of  such,  apparatus  suited  to  low-temperature 
work  have  been  evolved,  constructed,  and  studied  with  favorable  re- 
sults as  to  the  prospective  ultimate  perfection  which  will  permit  spe- 
cific heats  of  gases  to  be  measured  with  facility  and  with  definite 
accuracy. 

Properties  of  Ammonia. 

An  extensive  series  of  measurements  of  the  vapor  pressure  of  am- 
monia was  completed  during  the  year.  The  precision  obtained  in 
these  measurements  was  high,  values  being  consistent  to  0.01®  C.  or 
better,  except  at  the  lowest  temperatures.  It  is  believed  that  the  re- 
sults obtained  are  sufficient  to  meet  the  demands  of  engineering  and 
scientific  work  for  many  years  to  come.  The  range  of  temperatures 
covered  is  from  —75°  C.  to  -|-70°  C.,  which  is  beyond  the  range  re- 

?uired  in  refrigeration  engineering.    The  results  are  being  prepared 
or  publication. 

With  the  completion  of  this  work  there  are  available,  for  the  first 
time,  complete  experimental  data  on  the  properties  of  liquid  ammonia 
and  its  saturated  vapor,  to  replace  the  meager  and  unsatisfactory 
data  previously  available  for  the  calculation  of  tables  of  the  prop- 
erties of  ammonia. 

High-Pressure  Gauges. 

A  15-atmosphere  mercury  manometer  and  a  100-atmosphere  piston 
gauge,  constructed  several  years  ago,  have  been  used  in  several  series 
of  measurements  during  the  year  and  have  been  intercompared  within 
the  range  of  pressures  of  the  mercury  manometer.  The  piston  gauge 
in  particular  has  been  found  to  be  capable  of  very  precise  measure- 
ments. While  this  satisfactory  performance  depends  upon  good  de- 
sign and  correct  manipulation,  it  is  nevertheless  true  that  the  satisfac- 
tory performance  depends  upon  the  accuracy  with  which  piston  and 
cylinder  are  made  and  fitted  to  each  other,  more  than  upon  any  other 
single  factor.  This  very  excellent  work  was  done  in  the  Bureau's  in- 
strument shop.  A  description  of  the  gauges  and  the  methods  of  cali- 
bration and  use  is  being  prepared  for  publication. 

Gouy  Thcrmoregulator. 

This  type  of  regulator,  described  by  Gouy  in  1897,  appears  to  have 
been  very  little  used,  although  in  many  cases  great  improvement  in 
thermostatic  control  can  be  obtained  by  its  use.  The  essential  feature 
consists  in  controlling  the  electric  heating  current  through  an  oscil- 
lating contact  instead  o^  the  fixed  contact  usually  employed.    The  de- 
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vice  has  been  extensively  used  in  the  laboratory  during  the  year,  and 
a  j)aper  calling  attention  to  its  usefulness  and  to  some  of  its  charac- 
teristics has  been  prepared. 

Captive  Balloons. 

The  section  cooperated  with  the  Science  and  Research  Division  of 
the  Signal  Corps  (and  later  with  the  Bureau  of  Aircraft  Produc- 
tion) in  certain  important  tests  relatmg  to  captive  balloons. 

Special  Heat  Tests. 

Tests  were  made  for  the  Inventions  Section  of  the  General  Staff 
of  the  Army  of  a  small  refrigeratinff  machine  under  consideration 
for  use  in  cantonments,  also  of  a  number  of  oil  burners  designed  for 
use  in  Army  cookstoves.  The  thermal  conductivities  of  a  number  of 
samples  of  lubricating  oil  were  measured  in  connection  with  the 
lubrication  investigation  being  conducted  at  the  Bureau. 

THERMODYNAMICS. 

(Conmiltatioii  and  research  work  In  technical  physics  or  the  physics  of  mechanical  en- 
gineering, In  particular,  applied  hydro,  aero,  and  thermo  dynamics.) 

BfiBux  of  Gases  Through  Small  Orifices. 

An  important  industrial  method  of  metering  natural  gas  requires 
an  auxiliary  determination  of  the  specific  gravity  of  the  gas.  Tho 
usual  method  of  determining  the  specific  gravity  is  dependent  on  tho 
time  of  efflux  through  small  orifices.  This  method  was  found  to  be 
subject  to  large  errors.  An  elementary  theory  of  the  effects  of  viscos- 
ity and  thermal  conductivity  pf  the  gas  upon  the  time  of  efflux  was 
developed  and  applied  to  the  observations  and  shown  to  acroimt  for 
most  of  the  observed  facts.  A  paper  under  the  above  title,  prepared 
in  cooperation  with  a  member  of  the  chemical  division,  has  been  a|>- 
proved  for  publication. 

Hydraulics. 

A  theoretical  investigation  has  been  undertaken  of  the  resistance 
of  pipes  and  Venturi  meters  to  the  flow  of  water  and  other  fluids, 
concerning  which  there  is  need  for  a  more  systematic  general  study 
and  analysis  of  the  available  experimental  data  than  has  yet  been 
published.  In  the  study  of  Venturi  water  metei's  a  probable  explana- 
tion has  been  found  of  a  puzzling  anomaly  observed  in  the  behavior 
of  Venturi  air-speed  meters,  which  may  lead  to  the  improvement  of 
these  instruments. 

Dimensional  Methods  as  Applied  to  Physical  Problems. 

In  all  of  the  work  of  this  section  material  is  continually  being  col- 
lected for  a  publication  on  the  dimensional  methods  of  attacking 
problems  in  technical  or  engineering  physics.  This  very  useful 
method  is  fast  coming  to  more  extended  employment,  but  there  is  no 
textbook  or  treatise  on  the  subject,  although  one  is  needed.  It  is 
hoped  that  this  want  may  be  supplied. 

Heat  Transfers. ' 

Some  time  has  also  been  devoted  to  the  question  of  planning  for 
research  in  heat  transfer  for  the  subcommittee  on  this  subject  of  the 
American  Society  of  Mechanical  Engineers,  of  which  the  chief  of  the 
section  is  a  member. 
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LOW  TEMPERATURES. 

(Prodactlon  of  low  temperatures  down  to  those  of  liquid  hydrogen  [ultimately  liquid 
nelium]  ;  preparation  and  storage  of  pure  gases ;  development  of  methods  of  producing 
and  maintaining  low  temperatures ;  liquefaction  and  separation  of  gases  at  low  tem- 
perature; special  tests  requiring  the  facilities  of  the  low-temperature  plant) 

Operation  of  Plant. 

The  liquid-air  plant  has  been  operated  once  or  twice  a  week. 
Since  the  liquid  air  can  be  stored  for  several  days,  this  has  made  it 

Possible  to  keep  a  supply  in  stock  the  greater  part  of  the  time.  It 
as  been  used  for  investigations  in  the  low-temperature  laboratory, 
and  supplied  to  various  other  laboratories  at  the  Bureau,  and  also 
furnished  to  a  number  of  other  institutions  in  Washington  and  the 
vicinity. 

The  carbon-dioxide,  low-temperature  system  was  operated  almost 
daily  to  provide  cooling  for  thermometer  comparators,  the  investi- 
gation of  refrigeration  constants,  the  testing  of  aviation  instru- 
ments, and  other  investigations. 

The  large,  high-pressure  air  compressor  was  employed  not  only 
for  the  production  of  liquid  air,  but  also  to  supply  compressed  air 
for  the  production  of  low  temperatures  in  the  apparatus  of  the 
thermal-expansion  laboratory,  the  development  of  new  oil-burning 
apparatus,  and  other  purposes. 

Generators  for  acetylene,  hydrogen,  and  oxygen  were  maintained 
in  operation,  and  these  gases  were  supplied  to  other  laboratories. 

Xriquefaction  of  Hydrogen. 

During  the  year  a  new  electrolytic  hydrogen  generator,  two  gas 
holders,  each  of  a  capacity  of  90  cubic  feet,  and  a  four-stage  hy- 
drogen compressor  were  installed.  As  soon  as  some  additional  equip- 
ment, such  as  pumps,  purifying  trains,  etc.,  are  secured,  means  will 
be  available  for  the  efficient  production  of  liquid  hydrogen  in  con- 
siderable quantities. 

Air  Liquefiers. 

Two  small  air  liquefiers  were  constructed  for  the  Bureau  of  Mines 
for  use  in  connection  with  the  work  on  the  helium  project. 

Methane  Investigation. 

The  investigation  of  the  thermal  properties  of  methane,  imder- 
taken  on  account  of  its  importance  in  the  production  of  helium  for 
use  in  balloons,  which  investigation  is  described  elsewhere  in  this 
report,  is  being  carried  out  in  the  low-temperature  laboratories  with 
the  use  of  the  equipment  where  available. 

FIRE   RESISTANCE   OF   MATERIALS   AND   FIRE   PREVENTION. 

(Standardization  of  fire  tests:  fire  tests  of  structaral  materials  and  structures;  In- 
▼estlgatloDS  to  develop  engineering  data  relative  to  the  flre-resistlve  features  of  building 
construction ;  investigation  and  testing  of  fire-retarding  devices ;  investigation  of  building 
codes  and  fire  codes;  cooperative  work  on  fire  prevention.) 

Fire-Rcsistive  Properties  of  Structural  Materials. 

The  object  of  the  investigations  on  the  fire-resistive  properties  of 
structural  materials  is  to  furnish  architects,  construction  engineers, 
builders,  State  and  city  building  bureaus,  insurance  interests,  and 
others  with  fundamental  engineering  data  relating  to  the  behavior 
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and  safety  of  various  types  of  building  material  and  construction. 
when  exposed  to  different  conditions  met  with  in  fires. 

Fire  Tests  of  Building  Coliunns. 

Tests  Completed. — ^The  series  of  fire  tests  of  building  columns' 
conducted  jointly  by  the  National  Board  of  Fire  Underwriters,  the 
Associated  Factory  Mutual  Fire  Insurance  Cos.,  and  the  Bureau, 
of  Standards  was  completed  during  the  year.  The  whole  series  con- 
sists of  106  tests  of  columns,  76  of  which  were  made  prior  to  July  1,. 
1918,  and  30  durinc  the  half  year  ending  December  31, 1918.  During, 
the  latter  period  &e  tests  were  conducted  on  8  structural-steel  col- 
umns protected  by  hollow  clay  tile  or  solid  gypsum  block,  1  unpro- 
tected cast-iron-pipe  column,  and  on  6  timber  columns,  4  of  which 
were  tested  unprotected  and  1  each  protected  by  plaster  on  metal 
lath  and  by  plaster  board.  Fire  tests,  followed  by  water  application, 
were  made  on  15  columns,  representative  in  type  of  section  and 
method  of  protection  of  those  tested  in  the  main  series. 

Purpose, — ^The  purpose  of  this  investigation  is  to  ascertain  (1)  the- 
ultimate  resistances  against  fire  of  protected  and  unprotected  col- 
umns as  used  in  the  interior  of  buildmgs;  (2)  their  resistance,  when 
in  a  highly  heated  condition,  against  the  impact  and  sudden  cooling 
from  hose  streams. 

While  columns  form  the  most  important  element  in  the  stren^h 
of  a  building,  few  representative  tests  have  been  made  to  determine 
their  ability  to  support  loads  when  exposed  to  fire,  and  fire  experience 
has  only  a  limited  value,  due  to  many  unknown  variables  involved. 
As  a  consequence,  wide  differences  in  requirements  relating  to  the- 
protection  of  columns  against  fire  exist  between  different  municipal 
codes  and  other  published  regulations.  This  investigation  was  un- 
dertaken to  obtam  information  on  which  proper  requirements  for- 
the  various  ^pes  of  columns  and  protective  coverings  can  be  based*^ 

Scope  of  Tests, — The  fire-test  series  includes  (1)  tests  of  represent-^ 
ative  types  of  unprotected  structural  steel,  cast  iron,  concrete-filled 
pipe,  and  timber  columns;  (2)  tests  wherein  the  metal  was  partly 
protected  by  filling  the  reentrant  portions,  or  interior,  of  columns 
with  concrete;  (3)  tests  wherein  the  load-carrying  elements  of  the 
columns  were  protected  by  2-inch  or  4-inch  thicknesses  of  concrete^, 
hollow  clay  tile,  clay  brick,  gypsum  block;  as,  also,  single  or  double 
layer  of  metal  lath  and  plaster;  (4)  reinforced-concrete  columns  with 
2-mch  integral  concrete  protection. 

The  covering  materials  for  each  class  of  protection  were  obtained 
from  the  main  producing  regions  of  the  country,  the  object  being 
to  include  samples  from  the  principal  types  of  materials  that  find 
general  application  in  building  construction.  The  column  coverings 
were  applied  by  experienced  men  in  accordance  with  plans  and  speci- 
fications drawn  to  secure  average  results  obtainable  under  ordinary 
commercial  conditions,  A  large  number  of  auxiliary  tests  of  con- 
stituent materials  were  made,  including  several  hundred  compression 
tests  on  the  concrete  employed. 

Method  of  Testing, — ^The  test  columns  in  this  series  were  de- 
signed for  a  working  load  of  approximately  100,000  pounds,  as  cal- 
cinated according  to  accepted  formulas,  the  amount  varying  some- 
what for  the  different  sections.  This  load  was  maintained  constant 
on  the  column  during  the  test,  the  efficiency  of  the  column  or  its- 
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covering  being  determined  by  the  length  of  time  it  withstood  the 
combined  load  and  fire  exposure.  The  latter  was  produced  by  placing 
it  in  the  chamber  of  a  gas-fired  furnace  whose  temperature  rise  was 
regulated  to  conform  with  a  predetermined  time-temperature  rela- 
tion. The  temperatures  of  the  furnace  and  of  the  test  column  were 
measured  at  several  points  with  thermoelectric  pyrometers,  and  the 
deformation  of  the  column  due  to  the  load  and  the  heat  was  measured 
on  two  opposite  sides  over  a  37-inch  (94  centimeter)  gauge  length. 

In  the  fire  and  water  tests  the  column  was  loaded  and  exposed  to 
fire  for  a  predetermined  period,  at  the  end  of  which  the  furnace 
doors  were  opened  and  a  hose  stream  applied  to  the  heated  column, 
the  duration  of  the  application  and  pressure  at  the  nozzle  varying 
with  the  length  of  time  the  corresponding  type  of  column  withstood 
the  regular  fire  tests. 

Summary  of  Results. — ^Under  the  conditions  of  the  fire  test  the 
columns  sustained  their  loads  for  periods  varying  from  11  to  35 
minutes  for  the  unprotected  steel,  cast  iron,  and  pipe  columns  to  over 
eight  hours  for  some  of  the  heavier  concrete  protections  and  rein- 
forced-concrete  columns. '  This  proves  that  unprotected  columns  are 
unsuitable  for  use  in  locations  wnere  fires  are  possible,  and  that  ade- 
quate protection  can  be  obtained  by  the  use  of  moderate  amounts  of 
covering  material,  properly  selected  and  applied.  Large  variations 
were  found  in  the  effectiveness  of  material  within  a  given  class,  such 
a&  between  protections  of  concrete  made  with  different  aggregates 
and  of  hollow  tile  from  the  different  types  of  clay.  The  method  of 
application  was  also  a  large  factor  in  the  result,  particularly  in  the 
case  of  the  protections  applied  in  the  form  of  units  or  blocks.  Dupli- 
cate fire  tests  made  with  columns  protected  by  coverings  of  the  same 
material  and  design  gave  fairly  consistent  results,  the  maximum 
variation  from  the  average  value  being  within  10  per  cent  for  the 

Erotections  cast  or  poured  in  place  and  within  20  per  cent  for  those 
uilt  up  of  units  or  blocks. 

No  column  failed  in  the  fire-and-water  test  series,  the  principal 
effect  of  the  fire-and-water  application  being  to  loosen  or  carry  away 
more  or  less  of  the  covering  material. 

The  preparation  of  the  test  results  for  publication  is  now  in  an 
advanced  stage. 
Strength  of  Metals  at  High  Temperatures. 

A  brief  description  of  an  apparatus  built  for  determining  the  com- 
pressive strength  and  elastic  properties  of  materials  as  affected  by 
heat  was  given  in  the  last  report.  During  the  year  a  nimiber  of  trial 
runs  have  been  made  ,to  test  out  various  details  of  the  equipment 
and  some  initial  tests*  completed  on  specimens  of  structural  steel 
in  the  form  of  standard  rolled  shapes.  These  indicate  that  under 
constant  load  of  10,000  pounds  per  square  inch  failure  occurs  at  about 
575*^  C,  and  the  limit  of  utility  from  the  standpoint  of  further  use 
as  a  structural  member  is  reached  at  500^  C.  Increasing  the  load  to 
20,000  pounds  per  square  inch  depresses  both  points  very  nearly 
75^0.  ^        ^ 

The  work  is  being  continued  and  will  include  tests  of  cast  iron, 
concrete,  and  timber. 
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Pyrometer  Lag. 

With  the  types  of  pyrometers  used  for  determining  the  tempera- 
tures in  furnaces,  and  used  in  fire  tests  of  building  constructions, 
large  errors  due  to  the  lag  of  the  pyrometer  with  rising  or  falling 
temperatures  are  usually  incurred.  The  lag  is  the  difference  be- 
tween actual  and  indicated  temperatures,  and  varies  with  the  rate 
of  temperature  change  and  the  type  of  mounting  employed.  In  fire 
tests,  the  temperature  rise  of  the  furnace  during  the  first  part  of  the 
test  is  very  rapid,  duplicating  in  this  respect  conditions  generally 
present  in  ouilding  fires.  Inasmuch  as  some  materials  used  in  struc- 
tural members  and  their  protections  sustain  severe  damage  when  sub- 
jected to  rapid  heating,  it  is  important  to  be  able  to  determine  the 
actual  temperatures  present  in  given  tests,  and,  from  the  point  of 
standardization,  to  be  able  to  produce  a  predetermined  fire  exposure 
with  a  given  furnace  and  pyrometer  equipment. 

During  the  year  a  beginning  has  been  made  in  developing  methods 
for  determining  the  lag  constants  of  furnace  pyrometers.  The  prob- 
lem is  complicated  by  the  varying  character  of  the  heat  influences 
to  which  they  are  subjected  and  the  difficulties  incident  with  their 
<luplication  in  a  calibrating  furnace. 

Fire  Tests  of  Concrete  Columns. 

In  this  investigation,  28  full-sized  building  columns  of  reinforced 
•concrete  have  been  made,  25  have  been  subjected  to  the  combined 
fire-and-load  t^t,  and  7  have  been  tested  cold,  in  compression,  in 
the  10,000,000-pound  testing  machine. 

The  work  done  during  the  j^ear  has  been  twofold  in  nature,  con- 
sisting of  the  making  and  testing  of  full-sized  building  columns  of 
reinforced  concrete  from  aggregates  which  had  not  previously  been 
included  and  in  making  and  testmg  columns  with,  protective  material 
«ther  than  concrete.  It  has  been  found  that  columns  made  from  the 
so-called  Cow  Bay  gravel — ^a  mixed  gravel  containing  a  large  pro- 
portion of  granite  pebbles  and  gneiss  pebbles — and  columns  made 
from  pure  quartz  gravel  gave  somewhat  poorer  results  than  columns 
from  Pittsburgh  gravel  previously  tested.  In  the  later  column  tests 
the  protective  concrete  spaJled  so  badly  early  in  the  fire  test  that  a 
large  part  of  the  protective  covering,  after  breaking  up  into  slabs, 
fell  away  from  the  column,  exposing  the  steel  and  the  load-bearing 
concrete  to  the  fire.  These  columns  failed,  under  their  working  load, 
before  the  completion  of  the  four-hour  fire  test.  Columns  in  which 
the  coarse  aggregate  was  trftp  rock  showed  no  tendency  to  spall  or  to 
<;rack  seriously  m  the  fire  tests  and  retained  more  than  half  their 
•original  strength  as  determined  by  load  tests  made  while  the  columns 
were  at  maximum  temperatures  at  the  end  of  the  four-hour  fire  test. 
The  results  shown  by  columns  in  which  the  coarse  aggregate  was 
blast-furnace  slag  were  similar  to  those  with  the  trap-rock  aggregate. 

Experiments  on  Methods  of  Cohirrvn  Construction  and  Protection. — 
Since  it  has  been  found  that  columns  from  gravels  of  three  different 
types  are  much  less  reliable  as  to  resistance  to  fire  than  columns  of 
limestone,  trap  rock,  or  blast-furnace  slag,  an  effort  has  been  made  to 
•develop  practical  methods  whereby  columns  from  gravels  of  these 
types,  which  are  in  very  extensive  use,  can  be  so  protected  as  to  resist 
iire,  as  well  as,  or  better  than,  columns  from  the  other  aggregates 
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without  additional  cost  in  construction.  Columns  have  been  cast  in 
gypsum  forms  which  were  used  to  serve  the  double  purpose  of  doin^ 
away  with  the  somewhat  excessive  cost  of  steel  or  wood  forms  ana 
of  remaining  in  place  to  serve  as  protection  against  fire.  Forms  of 
this  sort,  with  a  light  binder  of  expanded  metal  or  of  poultry  net- 
ting, have  been  found  to  stay  in  place  throughout  the  four-hour  fire 
test  and  to  afford  excellent  protection.  Gravel-concrete  columns  so 
protected  came  through  the  four-hour  fire  test  much  better  than  trap 
rock  and  slag-concrete  columns  made  in  the  usual  way. 

It  has  been  found  that  columns  could  be  made  without  the  usual 
steel  or  wood  forms  bj  wrapping  metal  lath  around  the  spiral  rein- 
forcing steel  and  casting  the  concrete  in  that.  The  results  obtained 
indicate  that  no  great  difficulty  should  be  experienced  in  making 
columns  in  this  way  if  concrete  of  medium  consistency  is  used. 

Protective  Plasters. — Several  columns  have  been  made  and  tested 
in  which  a  part  of  the  protective  covering  has  been  supplied  in  the 
form  of  plaster  from  Portland  cement  and  sand.  These  columns 
gave  better  results  than  eravel-concrete  columns  from  the  same  ag- 
gregate, made  in  the  usu^  way,  but  not  as  good  as  those  made  from 
trap  rock  and  slag  in  the  usual  way.  The  trouble  with  this  form  of 
protection  is  that  the  outer  coat,  or  coats,  of  plaster  fall  off  under 
fire  conditions,  leaving  the  column  with  insufficient  protection. 

Considerable  work  has  been  done  in  the  study  of  plasters  for  the 

Protection  of  gravel-concrete  columns  and  for  other  purposes.  It 
as  been  found  that,  within  OBrtain  limits,  mixtures  of  gypsum,  hy- 
drated  lime,  and  kieselguhr  give  workable  plasters  of  superior  heat- 
insulating  properties.  One  column  which  had  been  cast  in  expanded 
metal  over  ^iral  reinforcement  was  covered  with  approximately  1 
inch  of  a  mixture  of  these  materials.  Poultry  netting  was  placed 
over  the  second  coat  and  concealed  by  the  third  coat.  A  finish  coat 
of  gypsum  and  hydrated  lime  was  used.  In  the  fire  test  only  the^ 
finish  coat  came  off.  The  total  thickness  of  protective  material  on 
this  column  was  approximately  IJ  inches,  and  the  effectiveness  of 
the  thermal  protection  was  such  that  the  highest  temperature  meas- 
ured in  the  steel  was  185*="  C,  as  against  410°  C.  in  the  steel  of  col- 
umns protected  by  2^  inches  of  material  in  the  form  of  concrete 
covered  by  cement  plaster. 

Fire  Prevention. 

The  section  has  cooperated,  by  conferences  and  correspondence,, 
with  Federal,  State,  and  local  agencies  in  matters  relating  to  safety 
to  life,  fire  protection,  and  fire  prevention. 

These  conferences  related  to  such  matters  as  fire  hazards  in  various 
industrial  processes,  such  as  cotton  mnning,  storage  and  shipment  of 
fertilizers,  storage  and  shipment  of  petroleum  products,  pyroxylin 
plastics,  including  motion-picture  film,  etc. 

Complete  inspections  of  the  properties  and  occupancies  of  the 
Bureau  of  War  Risk  Insurance  were  made  at  the  request  of  that 
bureau,  and  a  report  was  rendered  on  the  fire  hazards  involved,  with 
especial  reference  to  the  safe  storage  of  documents. 

A  member  of  the  section  has  participated  in  committee  work  of 
the  National  Fire  Protection  Association,  the  Fire  Marshals'  Asso- 
ciation, the  National  Safety  Council,  and  other  organizations  inter- 
ested in  fire  prevention  and  the  reduction  of  fire  waste.    Considerable- 
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work  has  been  done  in  cooperation  with  the  first  of  these  associations 
in  matters  relating  to  exits  from  buildings  where  large  numbers  of 
people  are  housed. 

The  section  cooperated  with  a  committee  of  the  various  branches 
of  the  War  Department  in  the  preparation  of  standardized  specifi- 
cations for  fire  extinguishing  and  signal  apparatus  and  supplies. 

AUTOMOTIVE  POWER  PLANTS  AND  THE  FUELS  AND   LUBRICANTS 

THEREFOR. 

(Inyestlgation  of  the  fundamental,  iclentlflc.  and  technieal  problems  related  to  the  de- 
Klgn  and  operation  of  internal-combustion  engines  and  accessories,  and  the  qualities  and 
characterisucs  of  fuels,  lubricants,  etc.,  for  use  in  such  engines.) 

During  the  first  half  of  the  year  the  work  was  limited  to  the  imme- 
diate necessities  of  the  military  departments  of  the  Government  and 
was  confined  to  specific  questions  of  the  performance  of  particular 
engines  and  accessories,  fuels,  lubricants,  etc.  While  carrying  out 
these  tests  data  were  obtained  which  were  known  to  have  important 
bearing  on  the  more  fundamental  questions  relating  to  internal-com- 
bustion engines  and  which  are  generally  conceded  to  be  of  ^eat  im- 
portance in  the  economic  development  of  the  automotive  industry 
of  the  country. 

When  the  signing  of  the  armistice  afforded  relief  from  the  pressure 
of  hurried  tests  and  tentative  analyses,  the  facilities  of  the  laboratory 
and  the  time  of  the  staff  were  turned  toward  the  fundamental  Ques- 
tions and  the  review  of  the  data  obtained  earlier  as  a  by-proauct. 
The  topics  described  below,  therefore,  parallel  very  closely  the  ones 
listed  under  this  subject  in  the  previous  annual  report.  The  advance 
to  be  recorded  is  the  marked  progress  in  correlation  of  the  work  and 
its  reduction  to  a  form  in  which  the  results  are  available  to  the  auto- 
motive industry. 

Ignition. 

A  comprehensive  investigation  of  spark  plugs  and  ignition  appli- 
ances, commenced  in  1916,  has  been  continued,  and  the  results  so  far 
attained  have  been  communicated  to  manufacturers  and  users  of  such 
apparatus,  who  have  shown  most  gratifying  appreciation.     The 

?>rinted  reports  will  shortly  be  available  to  the  general  public  in  the 
ourth  annual  report  of  the  National  Advisory  Committee  for  Aero- 
nautics, under  whose  auspices  most  of  the  investigational  work  was 
conducted  by  this  section,  with  the  active  cooperation  of  the  elec- 
trical and  ceramics  divisions  of  the  Bureau.  These  reports,  seven 
in  number,  are  entitled  "  Spark  Plug  Defects  and  Tests,"  "  Proper- 
ties and  Preparation  of  Ceramic  Insulators  for  Spark  Plugs,"  "  Ef- 
fect of  Pressure  and  Temperature  on  the  Sparking  Voltage,"  "  Heat 
Energy  of  Various  Ignition  Sparks,"  "  Temperature  in  Spark  Plugs 
Having  Brass  and  Steel  Shells,"  "  The  Subsidiary  Gap  as  a  Means 
for  Improving  Ignition,"  "Characteristics  of  High-Tension  Mag- 
netos." Each  one  of  these  reports  is  made  up  of  several  small  reports 
dealing  with  a  particular  phase  of  the  general  investigation. 

An  investigation  of  the  properties  of  insulating  cables  in  ignition 
systems  was  completed.  A  comprehensive  series  of  oscillograph  pho- 
tographs of  magneto-wave  forms  was  obtained  and  is  available  for 
inspection,  but  not  for  reproduction  and  general  distribution. 
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Radiators. 

The  experimental  work  of  the  past  two  years,  conducted  largely 
under  the  auspices  of  the  National  Advisory  Committee  for  Aero- 
nautics, has  been  compiled  in  seven  reports,  which  will  shortly  be 
available  to  the  public  in  the  fourth  annual  report  of  that  com- 
mittee, under  the  following  titles :  "  Synopsis  of  Aeronautic  Radiator 
Investigations  for  1917-18  " ;  "  General  Analysis  of  Radiator  Prob- 
lems"; "General  Discussion  of  Test  Methods  for  Radiators"; 
"  Head  Resistance  Due  to  Radiators  " ;  "  Effects  of  Altitude  on  Radia- 
tor Performance":  "Results  of  Tests  on  Radiators  for  Aircraft 
Engines  " ;  "  Some  Problems  of  Radiation,"  each  of  which  deals  with 
a  number  of  specific  problems  in  this  particular  line. 

The  laboratory  measurements  have  been  completed  on  flat-plate 
radiators,  fin  and  tube  radiators,  and  whistling  radiators.  The  ef- 
fect of  yaw  on  head  resistance  and  heat  dissipation  has  been  studied. 
An  analysis  of  the  best  proportions  in  radiator  design  to  accom- 
plish specified  results  is  m  progress.  This  will  enable  manufac- 
turers to  apply  directly  the  results  of  two  years  of  scientific  work 
relating  to  the  most  important  features  of  radiator  design  and  con- 
struction. 

Much  experimental  work  is  still  in  progress  to  determine  more 
completely  such  fundamental  data  as  pressure  drop  of  the  air 
through  different  types  of  radiator  tubes,  temperature  distributions, 
measurement  of  mass  flow  of  air,  etc.  Theoretical  investigations  are 
under  way  relating  to  air-cooled  engine  cylinders  and  to  increased 
radiator  requirements  imposed  by  the  use  of  superchargers  on  air- 
craft engines. 

Altitude  Laboratory. 

The  Bureau  has  the  only  "altitude  laboratory"  constructed  to 
date  in  this  country.  This  is  a  small  room  with  reinforced-con- 
crete  walls  strong  enough  to  withstand  the  pressure  produced  on 
the  outside  by  exhausting  the  air  within  to  a  pressure  as  low  as 
one-third  atmosphere.  Tne  engine  under  test  is  mounted  on  a 
suitable  stand  within  this  chamber.  The  air  supplied  the  engine 
at  these  low  pressures  is  also  cooled  in  order  to  reproduce  as  closely 
as  possible  atmospheric  conditions  existing  at  high  altitudes.  Avia- 
tion engines  have  been  operated  in  this  chamber  simulating  flight  at 
over  30,000  feet,  but  under  conditions  permitting  of  careful  scien- 
tific measurements.  Comprehensive  tests  were  made  of  the  per- 
formance of  sample  engines  in  advance  of  quantity  production  for 
the  purpose  of  selecting  suitable  manifolds,  carbureters,  etc.,  with 
respect  to  performance  under  flight  conditions.  Information  ob- 
tained in  such  tests  had  an  important  bearing  on  the  selection  of 
the  equipment  for  the  Hispano-Suiza,  type  E,  aircraft  engine.  A 
careful  study  was  made  oi  the  performance,  under  altitude  condi- 
tions, of  the  well-known  "Liberty  12"  engine.  A  description  of 
this  laboratory  and  the  more  general  results  obtained  in  it  have 
been  collected  in  a  series  of  four  reports  which  are  being  published 
by  the  National  Advisory  Committee  for  Aeronautics  in  their  fourth 
annual  report  under  the  following  titles:  "Effect  of  Compression 
Ratio,  Pressure,  and  Temperature  on  Power";  "A  Study  of  Air- 
plane-Engine Tests";  "Power  Characteristics  of  Fuels  for  Aircraft 
Engines";  and  "Description  of  Altitude  Laboratory." 
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The  hastily  constructed  altitude  chamber,  housed  in  a  temporary 
stucco  shed,  which  met  the  immediate  needs  of  the  military  worK, 
is  being  replaced  with  a  better-designed  chamber  in  a  permanent 
brick  structure.  Provision  has  been  made  in  this  laboratory  for 
equipment  which  will  be  available  for  work  of  interest  to  the  auto- 
motive industry  of  the  country.  The  constructional  work  on  this 
building  is  now  nearing  completion,  but  the  equipment  is  not  fully 
installed. 

Flame  Propagation  in  a  Gas-Engine  Cylinder. 

A  method  for  the  measurement  of  the  rate  at  which  the  flame  is 
propagated  in  an  engine  cylinder  while  operating  under  service 
conditions  has  been  developed  in  cooperation  witn  the  electrical 
division  of  the  Bureau  and  has  proved  successful.  The  preliminary 
results  obtained  by  this  method  of  measurement  indicate  a  speed 
of  propagation  less  than  that  commonly  assumed  by  designing  en- 
gineers, and  the  final  results,  when  available,  will  have  an  important 
bearing  on  engine  design. 

Pressure  Cycles  Occurring  in  Gasoline  Engines. 

Indicators  for  the  measurement  of  the  pressures  in  heavy,  slow- 
speed  engines  prove  useless  on  the  light,  high-speed  engines  for 
aircraft,  because  of  inertia  of  their  moving  parts.  Two  new  in- 
dicators are  being  developed  with  much  promise  of  success.  The 
successful  development  of  an  indicator  suitable  for  use  at  high 
speeds  will  provide  a  most  useful  instrument  in  the  development  of 
high-speed,  internal-combustion  engines. 

Carburetion. 

This  work  is  part  of  an  extended  program,  including  the  funda- 
mental physical  questions  concerning  vaporization  and  atomization 
of  fuels  in  carbureters,  engine  manifolds,  and  cylinders;  apparatus 
has  been  designed,  constructed,  and  used  for  the  purpose  of  study- 
ing the  metering  characteristics  of  both  airplane  and  automobile 
carbureters  as  affected  by  barometric  pressure,  rates  of  air  flow,  air 
temperature,  engine  speed,  etc.  With  a  view  to  the  determination 
of  the  fundamental  principles  of  operation,  an  investigation  has  been 
made  of  the  relative  performance  of  various  method^  for  the  auto- 
matic and  inherent  compensation  for  changes  in  metering  charac- 
teristics with  change  in  barometric  pressure;  that  is,  altituofe. 

Two  paperis  collecting  results  of  this  experimental  work  have  been 
completed  and  transmitted  to  the  National  Advisory  Committee  for 
Aeronautics  for  publication  in  their  fourth  annual  report  under  the 
titles, "  Carbureting  Conditions  Characteristic  of  Aircraft  Engines"; 
"  Metering  Characteristics  of  Carbureters." 

Effect  of  Water  Injection  on  Gas-Engine  Performance. 

An  extensive  although  still  incomplete  series  of  experiments  on 
this  subject  has  been  made.  The  results  so  far  obtained  show  no 
appreciable  gain  in  power  or  energy  with  water  injection.  The  re- 
port of  these  experiments  has  been  communicated  to  the  National 
Advisory  Committee  for  Aeronautics,  which  will  publish  it  in  their 
fourth  annual  report. 
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Tests  of  Special  Engines  and  Accessories. 

Numerous  special  tests  were  conducted  during  the  year,  including* 
one  on  a  small,  direct-injection^  Marburg,  heavy  fuel  engine,  a 
"barrel"  type  engine,  and  a  special  16- valve-head  Ford  engine,  and 
two  battery-charging  sets,  tested  for  the  Signal  Corps  for  reliabilily* 

A  specially  designed  mercury-cooled  exhaust  valve  has  been  found 
very  successful  in  a  Hispano-Suiza  aircraft  engine  and  will  help  to 
feolve  a  problem  of  special  importance  in  an  engine  of  this  type. 

Petroleum  Conservation. 

From  the  beginning  of  the  war  the  work  of  the  Bureau  of  Minos 
on  automotive-fuel  conservation  was  actively  supported  by  tho 
Bureau  of  Standards  through  close  and  constant  cooperation.  At 
the  meetinff  of  the  Interallied  Commission  on  Specifications  for 
Petroleum  Products  of  the  Interallied  Petroleum  Conference  some 
of  the  delegates  from  our  Allies  urged  a  very  rigid  gasoline  specifi- 
cation for  fuels  for  use  in  combat  aircraft,  basins  their  recommenda- 
tions on  their  own  satisfactory  experience  with  certain  gasolines, 
but  without  full  knowledge  of  the  possible  performance  of  other 
gasolines.  The  adoption  ofsuch  close  specifications  would  have  mate- 
rially reduced  the  available  supply  of  combat  aviation  gasoline  and 
introduced  unnecessary  expense  and  serious  difficulty,  not  only  in 
production  but  in  overseas  shipment  and  distribution.  A  careful 
comparison  of  the  power-producing  qualities  of  10  different  gaso- 
lines selected  through  cooperation  with  the  Bureau  of  Mines  was 
made  by  actual  engine  tests  under  flight  conditions  in  the  altitude 
laboratory  of  the  Bureau.  A  report  on  these  tests  was  the  only 
quantitative  data  presented  to  the^  Interallied  Commission  on  this 
subject,  and  it  resulted  in  the  adoption  of  more  liberal  gasoline  speci- 
fications, which  were  amply  justified  in  service  and  which  resulted 
in  a  saving  to  the  American  people  of  millions  of  gallons  of  oil  in 
their  fields  and  thousands  of  dollars  waste  effort  in  the  refining  and 
distribution  in  France  of  aviation  gasoline. 

Fuel  Comparisons,  Fuel  Savers,  and  Kerosene-Burning  Devices. 

In  addition  to  service  tests  on  common  and  aviation  gasolines  a 
number  of  synthetic  fuels  were  tested  at  the  request  of  the  Bureau 
of  Mines  and  the  Navy  Department,  respectively.  Reports  were 
prepared  on  the  performance  of  "Hector"  fuel,  a  mixture  of  70 
per  cent  cyclohexane  and  30  per  cent  benzol  developed  by  the  Bureau 
of  Mine^,  and  "Alcogas,"  a  fuel  containing  a  large  percentage  of 
alcohol.  The  general  conclusions  from  these  tests  will  be  compiled 
for  publication.  Five  proprietarj'^  preparations  intended  to  be  used 
as  gasoline  substitutes  were  tested  for  the  military  service.  Many 
of  the  so-called  "  gasoline  improvers  "  were  tested  for  the  Inventions 
Section  of  the  General  Staff  of  the  Army.  Two  devices  for  the  con- 
venient use  of  kerosene  instead  of  gasoline  in  the  usual  gasoline 
engine  have  also  been  tested  for  this  section. 

Lubrication. 

The  work  on  the  general  subject  of  lubrication  has  been  carried  on 
under  the  supervision  of  an  oil  committee  representative  of  the  Auto- 
motive Power  Plants  Section,  the  miscellaneous  materials  section, 
and  the  Chemistrv  Division. 
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Lubrication  of  Internal-Combustion  Eng^es. 

Prompted  hj  the  desire  of  overcoming  lubrication  difficulties  ex- 
perienced in  airplane  engines,  the  Bureau  of  Aircraft  Production 
initiated  at  the  ftureau  of  Standards  a  thoroughgoing  investigation 
•of  lubricating  problems.  A  complete  program  was  drawn  up  \jo 
•cover  the  entire  complex  situation  to  be  mvestigated  and  a  new 
laboratory  was  equipped  for  the  purpose.  The  work  done  in  this 
laboratory  up  to  the  end  of  the  fiscal  year  has  been  confined  largely 
to  apparatus  design.  Some  of  the  investigations  planned  have  baeii 
begun,  but  no  completed  results  can  be  reported. 

The  following  apparatus  necessary  partly  for  routine  tests  and 

Sartly  for  new  mvestigations  has  been  completed  and  is  now  in  use : 
Oxidation  oven  for  commercializing  the  Waters'  oxidation  test; 
Herschel  emulsifier  for  making  demulsibility  tests:  apparatus  for 
measuring  gasoline  absorption;  battery  of  Saybolt  viscosimeters 
provided  with  electric  heating  and  thermostatic  temperature  con- 
trol; vacuum-distillation  apparatus  for  lubricating  oils. 

Standardization  of  Instruments. 

In  continuation  of  the  work  of  viscosimeter  comparisons,  the 
Ubbelohde  viscosimeter  has  been  investigated  and  the  viscosity  of 
various  samples  of  gasoline  determined.  This  work  is  described  in 
Technologic  Paper  No.  125.  The  Redwood  viscosimeter  is  now  under 
investi^tion. 

The  Bureau's  report  on  the  "Tag"  closed  flash-point  tester  was 
published  by  the  American  Society  for  Testing  Materials,  as  an  ap- 
pendix to  the  report  of  the  committee  on  preservative  coatings  for 
structural  materials,  and  was  presented  at  the  annual  meeting  of  the 
society,  June  24-27, 1919. 

Priction  Machine. 

Considerable  work  has  been  done  to  determine  the  relation  be- 
tween viscosity  and  friction  and  the  conditions  necessary  to  obtain 
reliable  results  with  friction  machines.  This  work  is  being  con- 
tinued. A  new  friction  machine  for  the  particular  purpose  of  study- 
ing the  lubrication  problems  arising  in  connection  with  intemal- 
<jombustion  engines  has  been  completely  designed  and  is  in  process 
of  construction. 

l^outine  Physical  and  Chemical  Tests. 

The  ordinary  physical  and  chemical  tests  of  lubricating  oils,  con- 
sisting chiefly  oi  the  determination  of  the  viscosity,  flash  point,  fire 
point,  pour  point,  demulsibility,  acidity,  percentage  of  fat,  and  per- 
<;entage  of  ash,  have  been  made  according  to  generally  accepted 
methods  on  many  samples  submitted  by  Government  departments. 
Oils  for  internal-combustion  engines  and  for  other  special  uses  were 
also  tested  by  Conradson's  method  for  carbon  residue,  as  well  as  by 
the  Waters'  method  for  the  carbonization  value.  The  latter  method 
was  developed  at  the  Bureau. 

During  tne  year  physical  tests  were  made  of  529  samples  of  lubri- 
•cants  and  chemical  tests  of  557  samples. 
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4.  LIGHT  AND  OPTICAL  INSTRUMENTS. 

[Spectral  analyses;  measurements  of  standard  wave  lengths;  aerial  photography; 
standards  and  testing  of  sugar  and  other  materials  by  optical  means ;  general  polarimetry ; 
color  measurement  and  specification  of  color  standards;  spectral  transmission  and  reflec- 
tion of  dyes  and  other  materials ;  design  and  testing  of  optical  instruments ;  testing  of 
optical  glass;  radiometry;  Investigation  of  dlspersoids;  interferometry.l 

SPECTROSCOPY. 

(Spectroscopic  inyestigations  of  metals,  rare  earths,  and  rare  gases;  red  and  infra-re^ 
investigations  of  the  atmospheres  of  the  sun  and  the  earth ;  development  of  infra-retf 
photography  for  aerial  observations.) 

Red  and  Infra-Red  Spectra  of  Chemical  Elements. 

The  principal  work  of  the  spectroscopic  laboratory  is  the  determi- 
nation of  standards  of  wave  length  in  the  spectra  of  the  chemical 
elements.  Because  of  its  experience  in  the  use  of  photographic  plates 
sensitized  to  red  and  infra-red  light,  it  has  devoted  considerable 
attention  to  the  investigation  of  these  long  wave  regions  of  the  spectra, 
of  the  chemical  elements.  Although  the  greater  portion  of  the  timeh 
and  energy  was  devoted  to  war  problems  described  below,  yet  con- 
siderable progress  was  made  in  spectroscopic  research.  The  investi- 
gations of  the  red  and  infra-red  spectra  of  silicon,  titanium,  vana- 
dium, chromium,  manganese,  molybdenum,  tungsten,  and  uranium 
reported  last  year  as  being  in  progress  are  now  completed,  and  the 
data  have  been  collected  for  publication.  Similar  studies  of  the  rare 
gases  krypton  and  xenon  have  been  completed  and  are  now  in  press. 
The  investigations  of  zinc,  cadmium,  mercury,  aluminum,  tin,  lead^ 
antimony,  bismuth,  silver,  and  gold  are  nearing  completion,  and  in- 
vestigations of  the  rare-earth  elements  yttrium,  lanthanum,  cerium,, 
samarium,  thorium,  erbium,  etc.,  have  been  started. 

Applications  to  Astrophysics. 

The  study  of  the  red  and  infra-red  spectrum  of  the  sim  mentioned 
in  the  last  annual  report  has  been  completed.  Additional  spectro- 
grams on  plates  bathed  with  pinacyanol  and  dicyanin  have  been 
secured  with  the  Porter  spectrograph  of  the  Allegheny  Observatory.. 
These  plates  have  been  measured  and  reduced  and  the  results  are  now 
in  process  of  publication.  Briefly,  it  has  been  found  that  in  the: 
portion  of  the  sun's  spectrum  comprised  between  the  limits  6,500A 
and  9,000A  there  are  more  than  2,400  Fraunhofer  lines.  Of  these 
nearly  60  per  cent  are  produced  by  the  earth's  atmosphere,  the  re- 
mainder being  of  solar  origin.  Over  500  of  the  900  lines  due  to  ab- 
sorption in  the  sun's  atmosphere  indicate  the  presence  of  27  chemical 
elements  whose  spectra  have  been  investigated  in  the  red  and  infra- 
red regions. 

Spectroscopic  Analyses. 

Spectroscopic  analysis  affords  a  rapid  and  accurate  method  of 
examining  minerals,  ores,  metals,  alloys,  and  various  compounds  for 
which  a  qualitative  analvsis  is  desired.  In  some  cases  it  is  also  pos- 
sible to  make  quantitative  analyses  as  well.  During  the  year  the 
following  substances  have  been  analyzed  spectroscopically :  Five 
samples  of  tungstic  oxide,  smokeless  gunpowder  of  German  and 
American  manufacture,  five  samples  of  ores  containing  zirconium,  six 
samples  of  barium  chloride,  two  samples  of  gallium,  two  of  tin,  and 
one  of  very  pure  magnesium  wire.  In  addition  to  the  above  sub- 
stances, whose  arc  or  spark  spectra  were  photographed  for  purposes 
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of  analysis,  low-pressure  tubes  containing  samples  of  "  C  "  gas  used  in 
filling  dirigible  airships  were  made  and  their  spectra  examined. 
This  gas  was  found  to  be  chiefly  helium  contaminated  with  air. 

False  Spectra  Produced  by  Gratings. 

In  the  course  of  the  investigations  on  the  infra-red  spectra  of 
various  metals  it  was  noted  that  many  lines  of  apparent  wave  length 
greater  than  10,000A  corresponded  to  lines  of  shorter  wave  length 
in  the  visible  red  region  of  the  spectrum.  The  ratios  of  the  wave 
lengths  of  the  visible  red  lines  to  the  corresponding  lines  in  the 
infra-red  region  were  found  to  be  constant  and  to  be  of  four  values ; 
that  is,  each  line  produces  at  least  four  false  lines  or  "ghosts"  at 
remote  distances  from  the  exciting  lines.  The  existence  of  "  ghosts  "" 
near  the  exciting  lines  and  of  the  remote  ones  discovered  by  Lyman 
in  the  ultra-violet  has  been  known  for  some  years.  These*  discovered 
in  the  infra-red  may  be  of  the  Lyman  type,  but  if  so  are  due  to  a 
ruling  error  different  from  that  in  the  grating  used  bv  Lyman. 
Their  presence  has  made  it  desirable  to  study  the  imperfections  of 
diffraction  gratings,  and  accordingly  the  Bureau  has  borrowed  a 
number  of  gratings  ruled  at  the  Jomis  Hopkins  University  for  the 

Eurpose  of  studying  the  nature  and  causes  of  the  false  spectra  given 
y  them. 

Low-Pressure  Tubes  for  Spectroscopy. 

The  spectra  of  gases  are  studied  by.  passing  an  electric  discharge 
through  a  tube  containing  the  gases  at  low  pressure.  Frequent  re- 
quests come  to  the  Bureau  to  supply  tubes  for  use  in  astronomical 
and  physical  investigations.  During  the  year  88  tubes  have  been 
filled  with  oxygen,  hydrogen,  helium,  neon,  and  mercury.  Atten- 
tion is  called  to  the  fact  that  the  helium  used  for  this  purpose  was- 
obtained  from  the  gas  wells  in  the  western  part  of  this  country, 
from  which  helium  is  taken  for  use  in  dirigibles.  The  helium  as  used 
in  the  dirigibles  is  contaminated  with  impurities  which  are  removed 
when  a  tube  is  prepared  for  spectroscopic  work. 

Spectroscopic  and  Optical  Apparatus. 

The  spectroscopic  laboratory  has  during  the  year  produced  some 
apparatus  of  various  types  to  meet  its  own  needs  and  the  needs  of 
others  who  have  come  to  it  for  assistance.  To  facilitate  the  securing 
of  spectrograms  a  new  arc  stand  was  designed  and  constructed  and 
also  a  new  plate  holder. 

For  qualitative  work  in  the  study  of  low-pressure  tubes,  flames^ 
arcs,  etc.,  a  new  direct-vision  spectroscope  has  been  designed,  usin^ 
glasses  made  by  the  Bureau  of  Standards.  Also  a  large  number  of 
replica  gratings  have  been  made  for  the  same  purpose.  These  have 
been  supplied  to  various  Government  laboratories,  which  have  found 
them  useful  in  qualitative  work. 

A  photo^aphic  lens  corrected  for  red  light  has  also  been  com- 
puted. This  lens  is  in  process  of  construction  at  present  in  the 
optical  shops  of  the  Bureau. 

Aerial  Photography. 

It  is  well  known  that  the  ordinary  photographic  plate  when  ex- 
po^ in  a  camera  does  not  reproduce  exactly  what  the  eye  sees. 
This  is  because  the  ordinary  plate  is  affected  by  only  blue  and  violet 
light,  for  which  the  eye  is  relatively  insensitive,  and  is  scarcely  at  all 
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affected  by  the  green  andyellow,  for  which  the  eye  has  its  maximum 
sensitivity.  These  ordinary  photographic  plates  are  practically  in- 
sensitive to  red  light  and  are  therefore  handled  with  safety  in  light 
from  a  ruby  lamp.  It  has  long  been  known,  however,  tlmt  photo- 
graphic plates  may  be  made  sensitive  to  green,  yellow,  and  red  light 
by  the  admixture  of  suitable  dyes  to  the  emulsions  on  the  plates. 

A  plate  sensitive  to  these  longer  waves  possesses  some  marked 
advantages  over  the  blue  and  violet  sensitive  plate.    A  panchromatic 

Elate  reproduces  more  faithfully  what  the  eye  sees,  and  when  exposed 
ehind  a  ray  filter  or  color  screen  it  portrays  objects  which,  on  ac- 
coimt  of  haze,  smoke,  etc.,  would  be  hidden  from  an  ordinary  plate 
and  also  gives  different  contrasts,  depending  on  the  nature  of  the 
light  transmitted  to  the  plate  through  the  filter.  The  phenomenon  of 
haze  penetration  by  the  longer  waves  is  known  to  most  outdoor 
photographers.  Not  only  haze  due  to  water  vapor,  but  smoke  haze, 
which  looks  bluish  to  the  eye,  is  largely  eliminated  by  using  light  of 
longer  wave  length  than  that  which  is  most  effective  in  case  an  ordi- 
nary unscreened  plate  is  used.  Objects  completely  obscured  on  an 
ordmary  imscreened  plate  by  haze  or  smoke  may  be  shown  in  good 
detail  by  using  a  panchromatic  plate  and  a  red  filter.  Such  red 
sensitive  plates,  of  course,  can  not  be  handled  in  the  presence  of  the 
well-known  dark-room  ruby  lamp,  but  must  be  developed  in  com- 
plete darkness  or  in  a  very  weak  green  light.  To  obtain  the  long- 
wave advanta^  of  haze  penetration  and  contrast  mentioned  above 
the  photographic  plates  must  have  the  greatest  possible  sensitiveness 
to  yellow,  orange,  and  red  light  if  the  exposure  times  are  necessarily 
short  on  account  of  rapidly  moving  objects  or  if  the  camera  itself  is 
in  rapid  motion,  as  is  the  case  in  aerial  photography.  When  cor- 
rected camera  lenses  giving  very  bright  images  are  not  to  be  had  it 
is  even  more  necessary  that  the  phot(]^;raphic  plates  be  of  the  highest 
possible  sensitiveness. 

During  the  war  aerial  observation  early  came  to  play  a  prominent 
part,  and  it  became  a  matter  of  great  importance  to  have  a  suitable 
panchromatic  plate  for  aerial  photography.  Laboratories  and  re- 
search organizations  in  various  allied  countries  were  busily  engaged 
in  trying  to  produce  plates  of  extreme  sensitiveness  or  speed.  The 
best  commercial  orthochromatic  (sensitive  to  blue,  green,  and  yel- 
low) and  panchromatic  (sensitive  to  all  colors)  plates  were  too  slow 
for  most  purposes.  For  many  years,  however,  physicists  had  used 
yellow  and  red-sensitive  plates  which  greatly  exceeded  in  speed  any 
of  the  commercial  plates.  These  plates  are  prepared  by  bathing  an 
ordinary  photo^aphic  plate  (sensitive  to  violet  and  blue)  in  certain 
solutions  of  aniline  dyes,  and  at  the  expense  of  keeping  qualities 
such  plates  may  be  made  much  more  sensitive  to  red  light  than  any 
plate  known  to  commerce.  After  several  years  of  experience  with 
such  plates  in  spectroscopic  investigations  by  the  Bureau  of  Stand- 
ards, it  seemed  worth  while,  when  the  United  States  declared  war 
upon  Germany,  to  make  an  application  of  them  to  landscape  photog- 
raphy. Accordingly,  experiments  were  made  in  1917  to  determine 
the  practicability  of  using  the  bathed  plates  for  landscape  photog- 
raphy, with  the  hope  that  either  this  method  might  be  a  useful  addi- 
tion to  the  photographic  methods  of  our  military  forces  or  that  the 
experiments  would  lead  to  improved  commercial  plates  which  incor- 
porate sensitizing  dyes  in  the  photographic  emulsions. 
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Preliminary  tests  with  apparatus  that  was  inadequate  to  test  the 
real  merit  of  the  bathed  plate  proved  encouraging  enough  to  war- 
rant a  continuation  of  the  investigation  with  better  apparatus  (more 
suitable  cameras  and  ray  filters) ,  and  with  new  dyes  of  British  manu- 
facture. 

The  attention  of  the  Science  and  Research  Division  of  the  Signal 
Corps  was  attracted  to  these  early  results  and  the  Bureau  of  Stand- 
ards was  given  the  opportunity  of  comparing  the  stained  plates  with 
various  plates  used  by  the  military^  forces.  Among  these  were  several 
types  of  British-made  panchromatic  plates  then  in  use  on  the  western 
front  for  aerial  photography.  A,  series  of  experiments  soon  showed 
that  pinacyanol  stained  plates  were  at  least  four  times  as  fast  as  the 
best  commercial  panchromatic  plates  then  in  use.  In  particular, 
plates  stained  with  some  new  ayes  of  British  manufacture  were 
found  to  be  much  superior  to  any  commercial  panchromatic  plates 
not  only  in  speed,  but  also  in  the  range  of  color  sensitiveness. 

These  encouraging  results  led  to  the  offer  of  the  Bureau  of  Stand- 
ards'to  supplement  the  photographic  work  of  our  military  Air  Serv- 
ice by  adding  to  it  a  new  method  which  would  probably  be  of  great 
military  importance  in  special  photographic  work,  such  as  the  pene- 
tration of  haze  and  smoke,  detection  of  camouflage,  etc.,  where  the 
ordinary  commercial  plates  could  not  be  satisfactorily  used.  The 
assurance  of  cooperation  from  the  War  Department  was  received  and 
the  Bureau  invited  by  the  Signal  Corps  to  test  the  bathed  plates  in 
aerial  photography  as  soon  as  facilities  permitted.  Extensive  expe- 
riments were  made  at  Langley  Field  during  the  spring  and  summer 
of  1918  under  the  generous  auspices  of  the  Science  ana  Research  Di- 
vision of  the  Signal  Corps,  and  after  the  armistice  was  signed  the 
flying  facilities  of  Boiling  Field  were  used  to  a  limited  extent  to 
complete  the  experiments. 

Early  in  1918  a  representative  of  the  spectroscopic  section  of  the 
Bureau  of  Standards  who  was  in  France  was  requested  by  the  French 
military  authorities  to  assist  the  French  photographic  section  in 
making  fast-color  sensitive  plates.  A  temporary  laboratory  was  in- 
stalled similar  to  the  ones  at  the  Bureau  of  Standards,  with  the  ex- 
ception that  the  plate-drying  cabinet  was  arranged  so  as  to  use  air 
heated  by  a  gasoline  stove.  This  was  necessary  on  account  of  the 
low  temperature  and  high  humidity  prevailing  in  nortiem  France 
in  winter.  The  foUowmg  experiments  with  bathed  plates  were 
made  there :  Ordinary  fast  plates  were  stained  with  pinaverdol  and 
pinacyanol  with  ammonia;  orthochromatic  plates  were  bathed  in 
pinacyanol  with  ammonia ;  panchromatic  plates  were  bathed  in  am- 
monia. Each  type  of  plate  was  used  in  three  ways — unscreened, 
with  a  deep  yellow  screen,  and  with  a  red  screen.  The  bathed  plates 
were  found  to  be  somewhat  faster  unscreened  than  any  plate  actually 
used  by  the  French.  Using  screens,  the  bathed  plates  were  shown  to 
be  much  faster,  particularly  for  red  photography.  This  matter  was 
also  considered  of  very  great  importance  by  the  American  Aviation 
Section,  and  it  was  requested  that  one  of  our  physicists  cooperate  with 
them  on  experiments  of  this  kind.  This  cooperation  was  offered,  but 
was  not  strongly  supported  by  the  military  authorities  in  this  country, 
largely  on  account  of  the  fixed  idea  tliat  bathed  plates  had  only 
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reached  the  experimental  stage.  Considering  the  special  equipment 
and  technique  required  by  such  plates,  their  use  at  the  battle  front 
was  held  in  abeyance,  with  the  hope  tnat  commercial  panchromatic 
plates  of  sufficient  speed  would  be  forthcoming. 

The  success  with  which  dye-sensitized  photographic  plates  had 
been  used  in  the  laboratories  of  the  Bureau  convinced  this  section  of 
the  possibility  of  their  being  of  extreme  importance  in  special  mili- 
tary applications  and  impelled  the  Bureau  to  demonstrate  their  value 
by  careful  measurements  in  the  laboratory  and  tests  in  the  field.  In 
addition  to  the  problems  of  ordinary  photography  the  use  of  bathed 
plates  with  light  filters  involved,  (1)  a  study  of  pnotosensitizing  dyes 
and  of  the  spectral  sensitivity  wnich  they  imparted  to  ordinary 
photographic  plates^  (2)  experiments  still  further  to  increase  the 
speed  of  color-sensitive  plates,  (3)  investigations  of  the  spectral  dis- 
tribution of  energy  reflected  from  landscape,  etc.,  (4)  design  and 
construction  of  new  photographic  lenses  for  use  with  red  light,  and 
other  similar  problems.  A  detailed  report  of  this  work  was  made 
under  the  title  of  "  Photographic  researches." 

Hypersensitizing  Commercial  Panchromatic  Plates. 

The  speed  and  color  sensitiveness  of  photographic  plates  are  of 
extreme  importance  in  military  photo^aphy  to  obtain  results  under 
unfavorable  conditions  of  light  intensity,  haze,  relatively  low-speed 
cameras,  etc.  It  is,  therefore,  obvious  that  a  commercial  panchro- 
matic plate  with  good  keeping  qualities  is,  if  sufficiently  fast,  more 
economical  than  a  stained  plate.  The  cause  of  the  superior  speed  of 
the  stained  plate,  perhaps,  lies  in  the  use  of  ammonia  in  the  staining 
bath.  It  became,  thereiore,  a  matter  of  interest  to  see  to  what  extent 
commercial  panchromatic  plates  could  be  hypersensitized  by  treat- 
ment with  ammonia.  Experiments  showed  that  ammonia  increased 
the  speed  of  various  brands  of  panchromatic  plates  from  two  to  four 
times  and  also  extended  the .  sensitiveness  to  considerably  longer 
waves.  The  treatment  consists  in  soaking  the  plate  prior  to  using, 
for  four  minutes  in  a  bath  containing  75  cubic  centimeters  water,  25 
cubic  centimeters  ethyl  alcohol,  and  3  to  4  cubic  centimeters  of 
strong  ammonia.  Plates  so  treated  have  been  used  successfully  in 
aeriaiphotography,  and  also  for  spectroscopic  work  in  various  scien- 
tific laboratories  and  astronomical  observatories. 

Dyes  for  Photographic  Sensitizing. 

Ordinary  photographic  plates,  which  owe  their  sensitiveness  to 
the  silver  halides  alone,  are  sensitive  only  to  the  blue,  violet,  and 
ultra-violet  regions  of  the  spectrum.  If,  however,  a  suitable  dyestuff 
be  added,  the  emulsion  becomes  sensitive  to  other  regions,  the  par- 
ticular region  depending  on  the  dye  used.  The  dyestuff  is  applied 
to  the  halides  in  one  of  two  ways :  In  the  commercial  orthochromatic 
and  panchromatic  plates  the  dyes  are  incorporated  in  the  emulsion 
and  the  mixture  is  flowed  over  the  glass  plate.  The  second  method 
consists  of  bathing  an  ordinary  blue-sensitive  plate  in  a  dilute  solu- 
tion of  the  dye  and  allowing  the  plate  to  dry.  The  dyes  most  valua- 
ble for  sensitizing  photographic  plates  to  the  longer  wave  portions  of 
the  spectrum  are  commonly  known  as  pinaverdol,  pinacyanol,  and 
dicyanin.  Pinaverdol  sensitizes  a  blue  and  violet  sensitive  plate  to 
the  green  part  of  the  spectrum ;  pinacyanol  sensitizes  from  green  to 
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Ted;  and  dicyanin  is  most  efficient  in  photography  of  the  red  and 
infra-red  spectrum. 
Previous  to  the  war  practically  all  of  the  dyes  which  were  most 
«uccessfullv  used  in  photographic  sensitizing*  were  produced  in  the 
large  dye  factories  in  Germany.  When  this  source  of  supply  was  cut 
off,  not  only  was  the  commercial  color-sensitive  plate  manufacturer 
put  to  some  trouble  to  find  substitutes  for  the  dyes  he  formerly  im- 
ported, but  the  physicist  also,  who  prepared  bathed  plates  for 
special  problems,  seemed  likely  to  have  to  discontinue  his  work 
because  of  the  shortage  of  dyestuffs. 

Photographic  Dye. — The  spectroscopy  section  of  the  Bureau  of 
Standards  had  been  making  extensive  use  of  photographic  dyes  in 
spectroscopic  work  during  the  past  five  years,  and  attention  was 
called  at  the  beginning  of  the  European  war  to  the  importance  of 
making  such  dyes  in  America.  Upon  the  entrance  of  our  country  in 
the  war  the  urgency  of  work  on  photosensitizing  dyes  was  insisted 
upon,  and  this  work  was  earnestly  undertaken  by  the  chemical  divi- 
sion of  the  Bureau  of  Standards  and  by  the  Bureau  of  Chemistry  of 
the  Department  of  Agriculture.  The  spectroscopy  section  of  the  jBu- 
reau  of  Standards  maintained  close  relations  with  this  work  and 
cooperated  by  testing  the  photosensitizing  properties  of  all  the  sam- 
ples of  dyes  submitted  for  this  purpose.  During  the  past  year  nearly 
100  different  samples  of  such  dyes  were  tested,  and  many  of  them 
were  found  equal  or  superior  to  their  foreign  predecessors  in  useful- 
ness for  photography.  Quite  aside  from  the  importance  of  such 
excellent  photosensitizing  dyes  for  use  in  military  pnotography  their 
value  in  spectroscopic  and  astronomical  researches  of  the  future 
can  not  be  overestimated. 

POLARIMETRY. 

(Standardization  of  materials,  including  sugars,  sirups,  and  other  compounds,  by 
polarimetric  methods;  precision  polarimetry,  including  the  determination  of  polarimetrle 
constants ;  development  of  standard  definitions,  methods,  and  instruments :  calibration  of 
polarimetric  apparatus;  standardization  of  the  technology  of  sugars  and  related  mate- 
rials ;  research  In  all  factors  affecting  the  efficient  organization  of  sugar  manufacture  and 
testing;  sugar  standards  for  precision-calibration  purposes;  laws  and  principles  of  mag- 
neto-optics and  their  practical  application.) 

The  Rare  Sugars. 

There  are  now  known  and  are  being  used  by  the  Medical  Service 
of  the  War  Department  and  the  general  public  about  20  of  the 
so-called  rare  sugars.  The  demand  for  a  highly  purified  dextrose 
(glucose)  has  become  so  great  that  its  production  has  increased  to  a 
point  where  it  can  no  longer  be  designated  as  a  rare  sugar,  but  must 
be  placed  in  the  same  category  with  ordinary  sugar  (sucrose). 

Unfortunately,  there  is  in  existence  but  little  scientific  data  on 
the  rare  sugars,  and  practically  all  there  is  is  inaccurate  and  wholly 
inadequate  for  modem  usage.  Many  of  these  sugars  undoubtedly 
have  valuable  properties  unknown  at  this  time.  One  of  their  prin- 
cipal uses  is  the  differentiation  of  bacteria,  for  which  purpose  they 
are  invaluable. 

During  the  year  the  Bureau  has  had  presented  for  test  a  number 
of  these  rare  sugars.  Necessarily,  their  investigation  requires  care- 
ful research,  so  that  progress  is  slow.  The  demands  on  the  Bureau 
for  this  work  are  so  insistent  and  continuous  that  plans  have  been 
drawn  for  a  section  wholly  devoted  to  the  scientific  exploration  of 
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this  important  field.  The  sugars  are  nearly  all  expensive  to  pro- 
duce; tneir  (urrent  values  ranging  from  a  few  dollars  to  $350  a 
pound.  A  number  of  them  might  have  great  commercial  importance 
if  they  could  be  produced  at  a  reasonable  cost.  The  results  which 
the  Bureau  has  attained  in  this  work  during  the  past  few  months  are 
most  encouraging. 

Production  of  d-Mannite. 

At  the  request  of  the  War  Department,  the  Bureau  has  under- 
taken the  production  of  a  considerable  quantity  of  d-Mannite.  This 
little-known  feugar  is  utilized  on  an  extensive  scale  by  the  Army 
Medical  Service.  The  soun  e  of  supply  is  a  crude  manna.  The  Bu- 
reau's investigation  finally  developea  a  method  wherebj  pure  white 
crystals  of  d-Mannite  can  be  produced  by  two  crystallizations  from 
the  crude  manna.  It  thus  became  possible  to  produce  relatively 
large  quantities  of  the  valuable  substance  at  a  reasonable  cost.  The 
Bureau  is  now  engaged  in  this  work  and  will  produce  1,000  pounds 
of  the  pure  material. 

A  New  Fixed  Point  on  the  High-Temperature  Scale. 

The  successful  termination  of  a  scientific  research,  no  matter  what 
its  character,  almost  invariably  leads  to  an  extension  of  knowledp:e 
hi  other  directions  than  those  contemplated  within  the  scope  of  tne 
original  problem. 

The  investigation  of  the  natural  rotation  of  light  by  crystalline 
quartz  at  high  temperatures  has  developed  new  and  unexpected 
phenomena.  Additional  knowledge  of  the  properties  of  quartz  is 
of  importance  from  the  theoretical  standpoint  because  of  its  extensive 
use  in  polarimeters  and  other  instruments,  and  because  of  its  rela- 
tion to  problems  involved  in  the  study  of  the  history  and  the  forma- 
tion of  the  earth. 

At  a  temperature  of  about  573°  C.  crystalline  quartz  changes  into 
another  crystal,  with  a  transformation  of  energy  during  the  process. 
The  discovery  made  by  the  Bureau  is  that  the  temperature  at  which 
the  transformation  starts  when  the  crystal  is  being  heated  is  a  very 
definite  and  sharply  defined  one.  A  careful  investigation  has  shown 
this  point  to  be  573°.3  C.  The  transformation  of  energy  at  this 
temperature  is  apparently  far  sharper  and  more  easily  determined 
than  that  utilized  in  determining  the  ordinary  points  on  the  high- 
temperature  scale.  It  is  found  that  a  thermocouple  close  to  but  not 
actually  in  contact  with  a  small  plate  of  quartz  will  record  this 
point  with  high  precision.  To  obtain  the  best  results  the  thermo- 
couple should  be  inserted  in  a  small  opening  in  the  crystal,  thereby 
standardizing  it  at  a  fixed  and  accurately  tnown  temperature.  A 
study  of  quartz  from  various  geograpically  widely  distributed  sources 
shows  that  the  phenomenon  is  common  to  all  crystalline  quartz.  Also 
the  temperature  of  573°.3  C.  is  a  fortunate  one  in  that  there  is  now 
in  existence  no  known  method  of  conveniently  calibrating  tempera- 
ture-measuring devices  in  this  region.  Not  the  least  important 
advantage  is  the  ease  with  which  a  thermocouple  can  be  standardized 
by  the  use  of  this  method. 

Natural  Rotation  of  Quartz  at  High  Temperature. 

The  investigation  of  the  natural  rotation  of  light  by  crystalline 
quartz  at  high  temperatures  has  been  continued.    As  the  temperature 
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of  a  crystal  of  quartz  approaches  573*^  C.  there  occurs  a  most  pro- 
found change  in  all  the  physical  properties  of  the  crystal.  It  has 
been  found  that  there  is  an  especially  abrupt  change  in  the  optical 
properties.  When  light,  vibrating  in  a  single  plane,  is  passed 
through  the  crystal,  the  rotation  of  the  plane  of  vibration  which 
ordinarily  occurs  in  crystalline  quartz  is  found  to  suffer  an  abrupt 
change  as  the  temperature  of  573°  is  approached,  the  magnitude  of 
the  cTiange  dependmg  on  the  wave  length  or  color  of  the  light  used. 
Wlien  a  curve  is  plotted,  showing  the  variation  of  the  rotation  with 
the  temperature,  it  is  found  that  above  573^.3  C.  there  is  compara- 
tively little  change  in  the  rotation  for  relatively  large  changes  in 
temperature.  The  Bureau's  recent  work  has  found  that  the  curve 
expressing  this  property  is  a  straight  line  almost  parallel  with  the 
temperature  axis  from  the  inversion  point  of  573°.3  to  1,500°  C. 

The  new  work  has  also  developed  the  law  that  the  relative  change 
in  the  rotation  is  practically  the  same,  no  matter  what  may  be  the 
color  of  the  light  passed  through  the  quartz  crystal.  The  so-called 
rotation  dispersion  of  quartz  has  therefore  been  proved  to  be  the 
same  for  all  wave  lengths  at  all  temperatures  up  to  the  inversion 
point.  As  stated  in  last  year's  report,  the  Bureau's  polariraetric 
measurements  are  the  first  precision  measurements  ever  made  at  high 
temperatures.  The  progress  made  in  these  studies  during  the  past 
year  has  made  definite  a  new  line  of  attack  for  many  unsolved 
problems. 

Adjustment  and  Standardization  of  Pblariscopes. 

The  Bureau  has  inaugurated  the  work  of  adjusting  polariscopes 
in  addition  to  that  incident  to  their  standardization.  This  has  be- 
come necessary  owing  to  the  fact  that  the  sugar  industry,  as  well  as 
educational  and  research  institutions,  have  been  unable  for  some 
time  to  obtain  new  polariscopes  or  to  get  those  that  they  have,  which 
are  out  of  order,  put  in  serviceable  condition. 

Owing  to  the  sudden  expansion  in  the  sugar  industry,  it  became 
necessary  by  war  conditions  to  resort  to  the  use  of  discarded  instru- 
ments. Many  of  these  instruments  have  a  different  basis  of  calibra- 
tion from  those  of  the  newer  and  recognized  types.  The  Bureau 
has  constantly  been  consulted  in  regard  to  the  use  of  these  instru- 
ments and  has  been  able  to  render  an  important  service  in  this 
respect. 

In  addition  to  the  above-mentioned  class  of  instruments,  a  second 
class  has  been  brought  out  of  retirement.  The  latter  are  of  recog- 
nized types  and  are  excellent  instruments  for  the  manufacturers' 
and  refiners'  use.  They  are,  however,  useless  to  them  owing  to  the 
fact  that  the  optical  parts  are  out  of  adjustment.  In  many  in- 
stances it  is  found  that  nicols  need  recementing  or  need  to  be  ground 
and  polished  or  cemented  in  their  sleeves;  quartz  wedges  are  often 
out  of  alignment  or  pressure  may  have  developed  on  the  wedges,  etc. 
An  instrument  which  has  developed  any  of  these  defects  is  neces- 
sarily rendered  useless  until  they  have  been  corrected. 

During  the  year  the  Bureau  has  adjusted  and  standardized  39 
polariscopes,  thus  putting  them  in  condition  to  render  good  service. 
To  bring  about  this  desirable  end  required  considerable  preliminary 
study  and  experimental  work.  The  middle  of  the  fiscal  year  had, 
therefore,  arrived  before  the  Bureau  was  ready  to  receive  instru- 
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ments  in  these  classes.  However,  the  preliminary  work  was  so 
successful  that  39  instruments  were  all  handled  in  the  latter  half  of 
the  year.  The  scales  of  all  polariscopes  that  have  been  sent  to  the 
Bureau  have  been  calibrated  and  certificates  have  been  issued,  based 
on  the  now  widely  accepted  Bureau  of  Standards'  determination  of 
the  international  sugar  scale. 

Testing  of  Quartz  Control  Plates. 

Quartz  control  plates  are  indispensable  for  the  accurate  daily 
checking  of  saccharimeters.  Eleven  of  these  plates  were  tested  and 
certified  for  various  sugar  companies.  Four,  which  were  improperly 
mounted  in  wax,  were  removed  from  their  original  mounts  and  re- 
mounted in  loose  metal  holders  in  such  a  way  as  to  comply  with  the 
Bureau's  specifications. 

Owing  to  the  fact  that  all  quartz  control  plates  have  heretofore 
been  imported  from  Europe,  it  has  been  impossible  to  secure  any  for 
some  time.  With  the  idea  of  being  of  the  greatest  possible  assistance 
to  the  sugar  industry  in  this  emergency,  the  Bureau  has  abandoned 
its  previous  practice,  and  whenever  feasible,  is  remounting  and  test- 
ing discarded  or  improperly  mounted  plates  in  a  manner  to  make 
them  serviceable.  The  values  of  a  number  of  the  Bureau's  standard 
plates  have  been  redetermined  and  found  to  be  in  good  agreement 
with  the  values  previously  assigned  them. 

Evaluation  of  the  Clerget  Constant. 

,  Sugar,  in  every  stage  of  its  manufacture  except  the  final  one, 
occurs  in  combination  with  other  optically  active  substances;  that 
is,  substances  which  affect  the  polariscope  in  the  same  manner  as 
sugar  itself.  Therefore,  from  a  single  observation  on  the  polari- 
scope, it  is  impossible  to  estimate  the  percentage  of  sugar.  Ii,  how- 
ever, the  polariscope  effect  or  rotation  of  the  impurities  is  main- 
tained constant,  and  the  sugar  is  converted  into  other  sugars  (invert 
sugar)  by  the  action  of  acid,  the  change  of  rotation  is  a  measure  of 
the  quantity  of  sugar  present.  Thus  the  magnitude  of  this  change 
of  rotation  when  pure  sugar  is  used  is  of  fundamental  importance 
and  the  value  is  known  as  the  Clerget  constant.  The  value  of  the 
constant  which  is  now  in  general  use  throughout  the  world  is 
142.66 — tliat  is  100 — the  rotation  of  sugar,  plus  32.66,  the  rotation 
of  invert  sugar,  plus  10,  a  temperature  correction. 

During  the  previous  year,  the  velocity  of  inversion  was  determined 
and  it  was  found  that  the  time  which  the  sugar  was  exposed  in  the 
prevailing  methods  to  the  action  of  acid  was  excessive.  The  data 
obtained  m  this  work  made  it  possible  to  measure,  under  the  proper 
conditions  of  time  and  temperature,  the  value  of  the  Clerget  constant. 
The  rotation  of  invert  sugar  was  found  to  be  33.25,  instead  of  32.66. 
This  error  of  nearly  2  per  cent  affects  the  value  of  the  total  constant 
by  one-half  per  cent  and  has  appeared  in  analyses  for  the  past  30 
years. 

The  research  has  also  shown  that  many  other  sources  of  error  may 
be  eliminated.  These  errors  are  caused  by  lack  of  constancy  of  the 
nonsugars.  Three  general  methods  of  analysis  have  been  proposed — 
one  applicable  to  all  substances,  one  applicable  to  beet  products  which 
are  free  from  invert  sugar,  and  one  applicable  to  cane  products.  .The 
value  of  the  Clerget  constant  has  been  correlated  with  acid  of  vary- 
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in^  strengths  and  with  neutral  salts  formed  by  neutralization  of  the 
acids. 

Solubility  of  Sugar  and  the  Causes  of  Molasses  Formation. 

The  ^eatly  increased  solubility  of  sugar  in  the  presence  of  salts 
results  in  the  formation  of  molasses,  from  which  no  granufeited 
sugar  may  be  obtained  by  crystallization.  At  every  stage  of  the 
manufacture  the  crystallization  is  affected  by  the  presence  of  salts. 
The  study  of  these  solubilities  is  therefore  of  technical  and  scientific 
importance. 

During  the  past  year  experiments  have  been  made  on  the  relative 
effects  of  sodium  and  potassium  salts  in  high  concentration  on  the 
solubility  of  sugar.  Tnese  two  metals  predominate  in  the  products 
of  the  sugar  industry.  The  results  have  shown  quantitatively  the 
great  influence  which  the  presence  of  the  salts  exerts. 

In  continuing  the  research  experiments  will  be  made  on  the  effect 
of  increased  temperature  and  of  a  great  variety  of  inorganic  im- 
purities which  occur  in  beet  and  cane  juices. 

Proposed  Change  in  the  Normal  Sugar  Weight. 

During  the  past  year  a  movement  has  been  started  by  American 
sugar  chemists  to  change  the  normal  weight  of  sugar  from  the  26 
grams,  which  is  now  in  nearly  general  use  throughout  the  world,  to 
20  grams.  If  this  new  basis  is  adopted,  the  investigation  started  in 
the  previous  year  on  the  change  of  rotation  of  sugar  in  altered  con- 
centrations becomes  of  pressing  importance.  Some  measurements 
have  already  been  made,  and,  in  response  to  a  general  request  from 
sugar  analysts,  the  restandardization  is  being  carried  out  as  rapidly 
as  possible. 

One  Hundred- Degree  Point  of  the  Saccharimeter  Scale. 

During  the  past  year  the  Bureau  has  been  standardizing  all  sac- 
charimeters  to  conform  to  the  new  value  of  the  100-degree  sugar  point 
which  was  discussed  in  the  previous  report.  The  investigation  on 
this  subject  in  the  Bureau  disclosed  an  error  of  over  one-tenth  of  a 
per  cent.  Considering  the  precision  with  which  the  modem  sac- 
charimeter is  used,  this  error  is  relatively  a  very  large  one  and  rep- 
resents a  very  large  sum  of  money  in  the  buying  and  selling  of 
sugars,  as  well  as  in  the  collection  oi  the  revenue  on  imported  sugars. 
The  previously  accepted  determination  of  the  100-degree  point  was 
made  at  the  Sugar  Institute  in  Berlin. 

International  agreement  on  this  constant  is  a  matter  of  great  im- 
portance, and  the  Bureau  delayed  correcting  the  existing  error  in 
standardizing  the  saccharimeters  and  control  plates  submitted  for 
test  until  it  seemed  almost  hopeless  to  secure  such  international  agree- 
ment in  the  near  future.  Saccharimeters  standardized  according  to 
the  new  value  have  been  giving  excellent  results  and  have  been 
thoroughly  satisfactory.  IMSny  industrial  concerns  have  sent  appa- 
ratus to  the  Bureau  to  be  standardized  merely  to  get  their  equipment 
on  a  correct  scientific  basis. 

Tested  Supplies  for  United  States  Customs  Laboratories. 

The  abnormally  heavy  importations  of  sugar  and  molasses  during 
the  past  year  have  again  emphasized  the  necessity  of  having  reserve 
supplies  of  all  standard  apparatus  used  in  the  customs  lalSratories 
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available.  The  situation  relative  to  these  supplies  has  been  a  most 
diflBcult  one,  owing  to  the  unusual  demands  for  additional  equipment 
and  owing  to  the  difficulty  in  securing  suitable  supplies  irom  the 
manufacturers.  A  customs  laboratory  is  likely  to  require  additional 
equipment  at  any  moment.  It  is  not  feasible  for  each  laboratory  to 
carry  suflBcient  reserve  stock  of  all  supplies  that  might  be  needed. 
The  delay  incidental  to  their  purchase  and  the  delivery  by  the  manu- 
facturer and  the  time  necessary  to  standardize  at  the  Bureau  are  often 
embarrassing.  The  most  logical  solution  of  the  difficulty  seems  to  be 
a  storeroom  at  the  Bureau  in  which  tested  supplies  for  the  Customs 
Service  can  be  held  in  reserve  and  shipped  at  a  few  hours'  notice,  as 
needed.    Preliminary  steps  have  been  taken  to  bring  this  about. 

Customs  Laboratory  at  Boston. 

When  the  construction  of  a  new  building  for  the  United  States 
Appraiser  of  Merchandise  at  Boston  was  authorized,  advantage  was 
taken  of  the  opportunity  to  provide  suitable  quarters  for  the  installa- 
tion of  a  modern  customs  laboratory.  The  Bureau  was  called  upon 
by  the  Supervising  Architect's  office  to  draw  up  plans  for  this 
laboratory.  It  was  therefore  possible  to  arrange  a  distribution  of 
space  which  was  far  superior  to  what  could  have  been  done  had  the 
installation  taken  place  m  a  building  already  constructed.  Advantage 
was  taken  of  the  opportunity  to  make  the  laboratory  a  model  of  its 
kind,  with  all  new,  modern  equipment.^  It  has  now  been  in  operation 
for  several  months  and  has  proven  satisfactory  in  every  respect. 

Supervision  of  Customs  Laboratories  of  the  Treasury  Department. 

For  several  years  the  volume  of  work  which  the  sugar  laboratories 
of  the  Customs  Service  have  been  called  upon  to  perform  has  been 
steadily  increasing.  This  has  occurred  in  the  face  of  continuously 
decreasing  importations  of  other  commodities.  The  importations  for 
domestic  consumption  during  the  past  year  have  been  the  heaviest 
on  record.  In  addition,  Europe  has  been,  to  a  great  extent,  supplied 
with  sugar  from  Cuba  and  the  West  Indies  which  was  purchased  un- 
der an  arrangement  whereby  it  was  to  be  refined  in  the  United  States. 
Since  there  is  no  provision  in  law  whereby  sugar  can  be  imported  into 
the  United  States  and  refined  in  bond  with  the  object  of  exporting 
the  finished  product,  it  has  been  necessary  to  collect  revenue  on  all 
the  raw  sugars  destined  for  EuroJ)e.  It  has  therefore  been  necessary 
to  resort  to  every  possible  means  in  this  emergency  to  increase  the 
amount  of  testing  done.  Fortunately,  this  desirable  result  has  been 
accomplished  without  perceptible  deterioration  in  the  quality  of  the 
work.  The  percentage  accuracy  of  the  tests  has  been  successfully 
maintained  at  the  prewar  basis. 

Considerable  quantities  of  important  new  equipment  have  been 
added  to  the  customs  laboratories,  and  the  work  of  assisting  the 
Treasury  Department  in  improving  the  personnel  and  efficiency  has 
been  continued. 

Pure  Sugars  for  Miscellaneous  Purposes. 

The  Bureau  issues  sucrose  as  a  standard  sample.  Since  it  furnishes 
a  source  of  pure  carbon,  and  since  its  fuel  value  is  accurately  known, 
it  is  widely  used  as  a  calorimetric  standard  in  the  analysis  of  coal. 
It  is  also  used  as  a  saccharimeter  standard  as  a  source  of  pure  invert 
sugar  for  use  as  a  standard  in  sugar  analysis  and  for  other  miscel- 
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laneous  purposes.    Dextrose,  in  highly  purified  form,  is  also  used  as 
a  "  reducing  "  sugar  standard  in  sugar  analysis. 

Purified  dextrose  is  also  used  in  bacteriological  work  in  differen- 
tiating bacteria.  The  Bureau  supplies  it  to  the  Medical  Supply  De- 
pot for  use  in  this  work  in  the  United  States  Army.  Equipment  is 
to  be  installed  at  the  Bureau  capable  of  handling  relatively  large 
quantities  of  material,  and  it  will  then  be  possible  to  supply  both 
sucrose  and  dextrose  in  -considerable  quantities. 

Sugar  and  Molasses  at  Southern  Ports. 

The  abnormally  heavy  importations  of  sugar  and  molasses  through 
southern  ports  were  continued  during  the  year.  The  scarcity  of 
ocean  tonnage  which  became  manifest  over  a  year  ago  has  continued, 
with  the  result  that  the  importations  appear  at  the  most  convenient 

?3rt  of  entry  regardless  of  whether  the  Customs  Service  of  the 
reasury  Department  has  facilities  for  collecting  the  revenue  at  that 
port. 

The  laboratory  which  the  Bureau  has  installed  at  the  port  of  Sa- 
vannah has  been  giving  excellent  results  and  has  relieved  the  situa- 
tion to  a  considerable  extent.  The  Government's  inability  to  equip 
new  laboratories  at  Galveston  and  Key  West  has  resulted  in  still 
further  crowding  the  already  overworked  customs  laboratory  at  New 
Orleans.  It  is  hoped  that  it  will  be  possible  to  relieve  this  condition 
at  an  early  date. 

Standard  Samples. 

During  the  past  year  95  standard  samples  of  sucrose  and  16  sam- 
ples of  dextrose  were  distributed.  These  materials  are  used  princi- 
pally for  industrial  and  scientific  purposes. 

Polarimetric  Testing. 

The  Bureau  continues  to  test  large  numbers  of  polariscope-tube 
cover  glasses  for  optical  homogeneity.  All  glasses  tested  were  of 
American  manufacture.  Polariscope  tubes,  sugar  weights,  hydrom- 
eters, volumetric  apparatus,  etc.,  were  purchased  for  the  Treasury 
Department  and  tested. 

Polarimetric  Tests  of  Raw  Sugar. 

The  Bureau  has  supervision  of  the  sugar  testing  in  the  Customb 
Service,  Treasury  Department.  In  this  connection,  1,509  exchanjge 
samples  of  raw  sugar  for  control  purposes  were  tested.  Approxi- 
mately 50  per  cent  were  direct  polariscope  determinations  of  the 
quantity  of  sucrose  present,  and  the  remainder  were  tested  for  the 
percentage  of  moisture  in  addition  to  the  sucrose  content. 

Testing  of  Molasses. 

In  view  of  controversies  arising  between  buyer  and  seller  of  black- 
strap molasses  in  regard  to  the  quality  of  the  same,  the  Bureau  has 
consented  to  make  referee  analyses  in  a  number  of  important  cases. 
Sixty-one  such  analyses  have  been  made  during  the  past  year.  When- 
ever the  work  will  permit,  the  Bureau  will  continue  to  act  in  this 
capacity. 

Filtration  of  Sugar  Solutions. 

The  separation  of  solids  from  sugar  solutions  has  become  a  large 
factor  in  the  manufacture  of  sugar,  due  to  the  constant  increase  in  the 
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cost  of  labor  and  of  the  filter  cloths.  The  tendency  now  is  toward 
mechanical  means  which  separates  the  bulk  of  the  solids,  thus  requir- 
ing less  to  be  removed  by  cloth  filters.  To  aid  in  the  development  of 
mechanical  separation,  the  Bureau  has,  in  its  work  on  this  problem, 
so  related  the  various  factors  which  influence  mechanical  separation 
that  the  behavior  of  the  solid  can  be  predicted  over  a  wide  range  of 
varying  conditions. 

Beet  Molasses. 

The  middle  western  beet-sugar  factories  are  troubled  with  a  mate- 
rial appearing  in  the  manufacturing  processes  which  is  optically 
active  and  forms  solutions  of  extreme  viscosity.  The  removal  of 
sugar  from  solutions  containing  this  imknown  material  is  thereby 
rendered  difficult.  The  Bureau  has  under  way  the  identification  and 
investigation  of  manufacturing  processes  to  remove  this  material. 

Color  of  Sugars  and  Sirups. 

There  has  been  a  great  deal  of  confusion  in  the  evaluation  of  the 
color  of  the  various  sugar  products.  The  polarimetry  and  colori- 
metry  sections  of  the  Bureau  have  investigated  and  developed  a 
method  of  exactly  defining  the  value  of  the  color  presnt,  and  a  report 
will  be  published  on  this  important  subject  in  the  immediate  future. 

Standardization  of  Methods  of  Sugar  Manufacture. 

The  demands  upon  the  Bureau  for  research  work  in  connection 
with  the  standardization  of  the  processes  of  manufacture  of  sugar 
have  been  so  insistent  that  a  section  devoted  to  this  work  has  been 
established.  The  work  has  received  the  hearty  support  of  the  vari- 
ous manufacturing  interests.  A  number  of  research  problems,  in 
which  the  unusual  facilities  of  the  Bureau  are  particularly  applicable, 
are  now  well  under  way. 

Molasses  Density. 

During  the  past  few  years  the  value  of  molasses,  as  well  as  the 
quantity  consumed,  has  greatly  increased.  The  determination  of 
the  density  of  the  material  has  necessarily  likewise  risen  in  impor- 
tance, the  value  being  predicated  to  a  considerable  degree  upon  the 
density. 

The  Bureau  has  developed  a  picnometer  in  the  use  of  which  en- 
trapped air  can  be  removed  and  the  density  determined  with  greater 
precision  than  heretofore. 

Definitions  and  Specifications  of  Commercial  Sugars. 

At  the  present  time  about  40  varieties  of  sugar  enter  into  direct 
consumption  in  the  United  States.  A  number  of  these  are  more  or 
less  similar,  but,  being  made  by  different  concerns,  are  sold  under 
different  trade  names.  They  range  in  quality  and  color  from  the  best 
grade  of  white  granulated  and  cube  sugars  to  the  soft,  dark-brown 
sugar. 

It  has  long  been  an  open  question  as  to  whether  it  would  be  prac- 
ticable to  prepare  specifications  and  definitions  of  these  sugars  which 
would  make  possible  their  accurate  identification.  The  trade  names 
give  little  or  no  indication  of  the  character  of  the  sugar.  During 
the  year  several  hundred  samples  of  these  sugars  have  been  received 
by  the  Bureau,  and  a  systematic  classification  is  being  attempted  by 
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means  of  chemical  analysis,  moisture  content,  color,  and  numerous 
other  chemical  .and  physical  properties. 

The  investigation  is  necessarily  an  extensive  one,  requiring  much 
time  for  its  completion.  The  results  so  far  secured  have  been  satis- 
factory. Suitable  definitions  and  specifications  now  seem  possible, 
and,  if  they  can  be  accurately  prepared,  the  result  will  be  a  matter 
of  ^reat  importance  to  both  the  sugar  manufacturer  and  the  general 
pumic. 

COLORIMETRY. 

(Heasnremeiit  of  the  foctors  determining  color ;  the  optical  transmisnive  and  reflective 
properties  of  materials ;  ultra-violet  and  visual  spectrophotometry ;  standardization  of 
«olorimetric  nomenclature;  development  of  methods  and  instruments  for  colorlmetry; 
•color  grading  of  light  sources  and  materials.) 

Colorimetry  is  the  measurement  of  the  physical  quantities  which 
serve  to  specify  color.  Color  is  properly  defined  as  a  sensation. 
The  ordinary  stimulus  of  this  sensation  is  light.  Colorimetry,  there- 
fore, deals  with  measurements  relating  to  light.  The  color  of  a  sub- 
stance under  prescribed  conditions  is  defined  as  the  color  produced 
by  the  light  reflected  or  transmitted  by  it.  The  color  of  light  is  speci- 
fied by  its  frequencies  (or  wave  lengths),  the  relative  intensities  of 
the  component  frequencies,  and  their  total  intensity.  The  color 
white  is  commonly  produced  by  light  of  all  frequencies  between  about 
400  and  750  vibrations  per  trillionth  of  one  second  (wave  length,  750 
to  400  millimicrons),  in  certain  relative  proportions,  as  they  exist 
approximately  in  daylight.  In  general,  light  in  which  the  com- 
ponent frequencies  occur  in  different  proportions  than  these  causes 
a  color  other  than  white,  and  this  color  may  be  specified  by  these 
relative  intensities  and  the  total  intensity.  These  ratios  and  intensi- 
ties are  measured  by  spectrophotometry  and  photometry,  which  are 
thus  the  basis  of  colorimetry.  There  are  also  various  types  of 
colorimeters  by  which  light  of  specified  frequencies  is  mixed  in 
measured  proportions  to  produce  a  color  matching  the  color  being 
tested.  Color  may  also  be  empirically  specified  by  reference  to  arbi- 
trary colored  standards. 

The  work  comprised  in  this  section  deals  generally  with  light 
sources,  the  transparency  of  materials,  and  the  transmission,  reflec- 
tion, and  diffusion  of  light  and  other  radiant  energy  by  materials. 
In  some  problems  where  color  itself  is  not  the  prime  consideration, 
still  the  measurements  required  and  instruments  and  methods  used 
are  identical  or  similar.  Such  problems  are,  therefore,  dealt  with  in 
this  section.  This  work  is  closely  related  to  and  interlocks  with 
other  sections  of  the  Bureau's  work,  viz,  photo^phy,  photometry, 
and  radiometry.  Its  methods  find  practical  application  in  chemistry, 
ceramics,  pyrometry,  and  the  testing  of  textiles,  paper,  paints,  dyes, 
oils,  and  other  materials,  and  in  specifications  and  regulations  con- 
cerning railway  and  other  signals  and  eye-protective  glasses. 

Present  Status  of  the  Color-Standards  Investigation. 

For  inforiration  relative  to  the  nature  and  scope  of  tlie  color- 
standards  investigation,  reference  is  made  to  the  Annual  Report  of 
theDirector,  Bureau  of  Standards,  1918,  p.  92.  During  the  year  pro- 
gress has  been  made  on  each  section  of  the  work  there  outlined  as  the 
work  which  was  being  undertaken  by  the  Bureau.    Particular  fea- 
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tures  of  this  work  will  be  noted  in  the  following  paragraphs.  The  at- 
tention given  to  military  investigations  and  tests  during  the  two  years 
past  has  greatly  delayed  progress  on  this  investigation.  On  this  ac- 
count the  investigation  is  about  one  year  behind  the  stage  it  would 
have  reached  had  the  war  not  intervened.  This  delayed  work  has 
now  been  actively  resumed,  and  every  effort  is  being  made  to  prose- 
cute it  with  all  possible  speed. 

The  work  now  actively  in  progress  or  to  which  immediate  atten- 
tion will  be  given  this  year  may  be  classified  as  follows :  Continued 
improvement  and  extension  of  spectrophotometric  methods ;  standard- 
ization of  colorimetric  nomenclature;  investigation  of  "white  light" 
and  "  average  daylight " ;  application  of  rotary  dispersion  to  color- 
imetrey;  investigation  of  the  spectral  transmissivity  of  dyes  (in  co- 
operation with  Bureau  of  Chemistry) ;  investigation  of  spectral  trans- 
missivity of  colored  inorganic-salt  solutions ;  investigation  of  colored 
railway-signal  glasses;  development  of  technologic  methods  for  the 
commercial  color  grading  of  materials. 

Extension  and  Improvement  of  Spectrophotometric  Methods. 

As  has  been  repeatedly  emphasized  in  previous  reports,  the  jphysical 
basis  of  colorimetry  is  spectrophotometry  and  efforts  to  improve, 
svstematize,  and  simplify  spectrophotometric  methods  have  been  con- 
tinued. (See  Ann.  Eeps.,  1916,  p.  87;  1917,  p.  86;  1918,  p.  93.) 
Definite  accomplishments  marking  progress  in  this  work  during  the 
year  may  be  noted  as  follows : 

Visual  Spectrovhotometry, — ^The  improved  illumination  apparatus 
for  the  Koenig-Martens  spectrophotometer,  mentioned  as  under  con- 
struction in  last  year's  report,  has  been  actually  installed  and  used  in 
extensive  work.  This  apparatus  provides  for  measurement  of  both 
spectral  transmission  ana  diffuse  spectral  reflection  by  very  small  and 
quickly  made  changes  in  arrangement.  Both  incandescent  and  mer- 
cury vapor  lamps  are  installed  in  the  apparatus,  thus  providing  for 
illumination  either  by  heterogeneous  or  homogeneous  light.  It  gives 
a  practically  perfect  photometric  field,  and  is  proving  altogether  very 
satisfactory  in  practice.  Further  thorough  and  detailed  investigation 
of  the  precision  and  accuracy  of  measurement  is  in  progress.  A 
Bureau  of  Standards  technologic  paper  describing  this  apparatus  is 
in  course  of  preparation. 

A  new  spectrophotometer  for  liquids  (oils,  dye  solutions,  etc.) 
employing  the  principle  of  variation  of  thickness  is  partly  designed. 
Measurements  already  made  by  this  principle  with  an  instrument 
made  in  the  Bureau's  shop  are  very  satisfactory,  and  the  method  when 
perfected  promises  to  afford  a  great  improvement  in  the  measurement 
of  the  transmissivity  of  liquids.  It  is  planned  to  use  such  an  instru- 
ment in  color  grading  oils  and  in  the  investigation  of  dyes. 

Photo-electric  Spectrophotometry, — The  new  photo-electric  appa- 
ratus mentioned  in  last  year's  report  has  been  used  with  great  satis- 
faction in  many  tests.  A  brief  description  of  this  apparatus  has  been 
published  (Jour.  Op.  Soc.  of  Am.,  January-March,  1919) ;  and  a  com- 
plete detailed  description  of  it  is  now  in  press  (Bureau  of  Standards 
scientific  paper),  (jhanges  are  being  made  by  which  a  thermopile 
and  galvanometer  (thermoelectric  method)  may  be  used  with  the 
same  apparatus.  When  it  is  thus  amplified  the  apparatus  will  enable 
accurate  measurements  to  be  made  over  a  wave-length  range  from 
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about  380  millimicrons  in  the  ultra-violet,  all  through  the  visible  to 
about  L^OOO  millimicrons  in  the  infra-red. 

Photographic  Spectrophotometry. — The  Hilger  secitor  apparatus 
has  been  used  in  manv  tests.  Minor  improvements  have  been  made  in 
the  permanent  installation. 

Correlation  and  Comparison  of  Methods. — Each  of  the  three 
methods  mentioned  above  has  its  strong  and  weak  points.  Used 
together  they  serve  to  supplement  each  other  in  a  very  satisfactory 
way,  for  where  one  is  weak  another  is  strong.  For  very  short  wave 
length  (loss  than  380  millimicrons, ultra-violet)  only  th(!  photographic 
is  used.  For  wave  lengths  between  500  and  380,  botn  the  photographic 
and  photo-electric  are  applicable.  The  visual  method  is  good  between 
about  650  and  450,  but  more  or  less  unsatisfactory  beyond  these  limits. 
In  the  regions  where  two  or  more  methods  overlap  they  have  been 
foimd  to  check  very  satisfactorily  in  careful  work.  The  thermo- 
electric method  when  perfected  will  complete  our  requirements  by 
f)roviding  means  of  measurement  in  the  rea  and  near  infra-red  (wave 
ength  600  to  1,000  millimicrons). 

Temperature  Control  in  Spectral  Transmission  Measurements. — 
The  light  transmission  of  a  substance  is,  in  general,  a  function  of  its 
temperature.  It  is  therefore  necessary  to  make  measurements  for 
accurate  work  in  many  cases  at  a  specified  temperature,  although  the 
temperature  regulation  need  not  be  very  accurate.  Thermostats  have 
been  designed  to  control  the  temperature  of  the  sample  in  connec- 
tion with  the  Koenig-Martens,  the  Hilger  sector,  and  the  Gibson 
photo-electric  apparatus.  These  thermostats  are  now  being  perma- 
nently installed  in  connection  with  this  apparatus.  For  the  present 
we  are  only  interested  in  ordinary  temperatures,  and  these  thermo- 
stats are  therefore  designed  to  operate  only  at  temperatures  from 
about  10°  C.  to  50''  C.  and  will  usually  be  used  between  15°  and  35°. 

Swrnrfiaru. — The  colorimetric  section  now  has  working  equipment 
permanently  installed  to  make  spectral  transmission  and  diffuse  re- 
flection measurements  on  short  notice  by  different  methods  in  a 
routine  way,  on  a  range  of  wave  length  from  about  220  millimicrons 
to  about  700  millimicrons,  and  apparatus  for  making  transmission 
measurements  at  specified  temperature  is  now  being  installed.  Fur- 
ther study  of  accuracy  and  further  efforts  for  improvement  are  being 
made,  and  the  thermoelectric  method  will  extend  the  range  to  about 
1,000  millimicrons. 

Development  of  Technologic  Methods  for  Commercial  Color  Grading 
of  Materials. 
From  a  utDitarian  point  of  view,  the  end  and  purpose  of  the  color- 
standards  investigation  is  the  development  of  methods  and  apparatus 
to  provide  for  the  routine  technical  color  trading  of  materials  in 
which  color  is  a  point  of  interest.  This  is  the  reason  the  industries 
urge  the  Bureau  to  do  the  work,  and  this  is,  in  fact,  the  reason  money 
is  appropriated  for  it.  Those  in  active  charge  of  the  work  know 
that  this  end  can  only  be  attained  by  founding  the  method  on  accu- 
rate, thorough  knowledge  of  the  very  recondite  and,  to  the  layman, 
unfamiliar  facts  and  phenomena  involved.  They  are  also,  however, 
keenly  aware  of  the  need  of  applying  this  knowledge  in  a  practical 
wav  to  the  oractical  problems  presented.    Time,  thought,  and  effort 
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are  therefore  divided  between  fundamental  research  and  its  applica- 
tion. Below  are  noted  some  of  the  current  problems  on  which 
progress  has  been  made  and,  in  some  cases,  definitive  reports  issued 
during  the  year. 

to  tar  Grading  of  Cottonseed  Qil. — An  investigation  of  the  color 
of  cottonseed  oil  has  been  in  progress  at  the  Bureau  for  a  number  of 
years.  An  important  feature  of  this  work  has  been  the  determina- 
tion of  the  spectral  transmissivities  of  a  large  number  of  representa- 
tive samples.  The  Bureau  has  lone  been  of  the  opinion  that  the 
simplest,  the  most  definite,  and,  in  the  end,  the  most  useful  and  sig- 
nific  ant  method  of  color  grading  this  oil  would  be  in  terms  of  its 
transmissivity  for  certain  selected  wave  lengths.  However,  a  re- 
quirement to  be  met  was  means  for  the  translation  of  values  on  anv 
new  scale  into  approximate  values  on  the  Lovibond  color  scale,  which 
has  been  in  use  in  the  cottonseed  oil  industry  for  perhaps  20  or  30 
years.  Investigation  during  the  past  year  has  led  to  the  discovery 
of  a  simple  relation  which  makes  possible  the  preparation  of  such 
a  conversion  table  of  transmissivity  ratios  and  Lovibond  values  for 
oils  near  "  prime  "  in  color.  Recommendations  on  the  color  grading 
of  cottonseed  oil  which  were  final  and  definitive,  in  so  far  as  funda- 
mental principles  were  concerned,  were  submitted  to  the  Conven- 
tion of  Cotton  Products  Analysts,  by  the  Bureau's  representative. 
New  Orleans,  May  17,  1919.  (Cotton  Oil  Press,  July,  1919,  pp. 
86-88.)  The  essential  features  of  these  recommendations  are  as 
follows 

1.  Color  CTa  ding  in  terms  of  colored  glasses  or  other  material  stand- 
ards should  be  discontinued  except  in  certain  particular  cases  where 
it  may  be  desirable  on  account  of  convenience  in  quick  reference  or 
where  apparatus  for  grading  by  the  method  proposed  below  is  not 
available.    The  reasons  for  mis  recommendation  are : 

(a)  Such  standards  are  difficult  to  obtain  and  difficult  to  duplicate, 
(ft)  The  calibration  and  certification  of  a  large  number  of  them 
involves  an  immense  amount  of  labor. 

(c)  They  are  of  questionable  permanency. 

(d)  The  number  of  them  necessary  for  a  complete  scale  makes 
great  trouble  in  practice. 

2.  The  oil  should  be  graded  in  terms  of  its  transmissivity  for 
monochromatic  light  of  certain  specified  wave  lengths. 

3.  Oil  nearly  "  prime  "  in  color  should  be  graded  in  terms  of  its 
transmissivity  for  1  decimeter  for  light  of  two- wave  lengths,  viz, 
546  millimicrons  and  578  millimicrons. 

Making  use  of  these  measured  transmissivities,  it  will  be  possible 
to  express  completely  and  uniquely  both  the  quality  (hue  and  satura- 
tion) and  the  brilliance  of  the  color  of  the  oil. 

The  Bureau  will  undertake  to  provide  two  conversion  tables,  viz : 

(a)  A  table  ^ving  values  on  the  Bureau  of  Standards'  average 
Lovibond  scale  m  terms  of  the  ratios  of  the  transmissivities  for  wave 
lengths  546  and  578  millimicrons  to  an  accuracy  limited  only  by  the 
essential  uncertainty  of  the  Lovibond  scale. 

(6)  A  table  ^ving  the  total  transmissivity  for  average  sunlight 
(brilliance  of  oil)  in  terms  of  the  transmissivity  for  wave  length 
578  millimicrons. 

The  system  of  grading  in  terms  of  transmissivities  possesses  the 
following  advantages : 
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1.  It  expresses  an  essential  property  of  the  oil  itself.  It  is  quite 
possible  that  the  chemist  in  the  future  will  find  such  data  of  much 
interest  aside  from  its  use  in  specifying  color. 

2.  It  is  independent  of  any  question  of  the  observer's  color  vision. 
The  measurements  can  be  made  just  as  well  by  a  color-blind  observer 
as  by  one  having  normal  vision.  This  is  by  no  means  an  unimportant 
consideration  when  it  is  remembered  that  railroad  statistics  show  that 
1  man  in  20  is  color  blind. 

3.  It  is  physically  simple  and  capable  of  precise  specification  in 
easily  reproducible  imits  and  conditions,  thus  eliminating  arbitrary, 
ill-defined,  nonreproducible  standards. 

New  apparatus  is  now  being  designed  to  provide  for  putting  these 
recommendations  into  practical  effect,  and  further  cooperative  work 
on  details  will  be  carried  out  in  cooperation  with  the  Society  of  Cot- 
ton Products  Analysts. 

Color  Grading  of  "  Pyralin  Ivory  "  for  Du  Pont  de  Nemowra  <& 
Co. — ^At  the  request  of  Du  Pont  de  Nemours  &  Co.,  a  minor  investiga- 
tion of  the  color  of  their  product  "  pyralin  ivory  "  has  been  made. 
Diffuse  spectral  reflection  curves  for  a  number  of  samples  were 
made  and  a  report  f  orwai-ded  to  the  company  June  27,  1919. 

Color  Oradirig  of  Sugar  Solutions. — uonsiderable  work  has  been 
done  on  investigation  of  the  spectral  transmissivity  of  sugar  solu- 
tions for  samples  from  various  sources  and  different  concentrations. 
This  work  is  in  progress,  and  no  reports  have  as  yet  been  issued. 
Attention  is  being  ^iven  to  the  formulation  of  suitaole  methods  for 
routine  work,  and  it  appears  at  present  that  the  solution  of  this 
problem  will  be  comparatively  simple. 

Color  Crrading  of  Various  Materials. — ^The  materials  which  it  is 
desired  to  grade  by  color  in  commerce  are  almost  innumerable,  in- 
cluding paints,  dyes,  inks,  textiles,  paper,  flour,  soap,  tobacco,  butter, 
and  many  other  things.  The  Bureau^  correspondence  shows  inquir- 
ies for  information  and  advice  on  these  problems  from  the  most 
varied  sources.  In  practically  dealing  with  these  problems  general 
principles  nearly  always  have  to  be  specialized,  and  each  problem 
requires  individual  treatment.  Up  to  the  present  the  Bureau  has 
been  able  to  give  very  few  of  these  problems  adequate  attention. 

A  method  for  color  grading  of  butter  and  oleomargarine  was 
published  several  years  ago  (B.  S.  Tech.  Paper  No.  92),  and  since 
then  this  matter  has  demanded  no  further  attention  except  in  mak- 
ing^ a  few  tests  in  terms  of  the  specification  therein  given. 

I^aper  grading  has  been  given  a  great  deal  of  attention  in  regard 
to  its  transmission,  diffuse  reflection,  and  glaze.  Previous  publica- 
tions (B.  S.  Circular  No.  63  and  Trans.  Am.  Cer.  Soc,  vol.  17,  De- 
troit convention,  1915)  have  dealt  with  the  paper  problem  in  a  par- 
tial way.  Further  work  has  been  done  and  progress  made,  but  this 
work  has  not  yet  reached  the  stage  for  a  definite  report. 

Standardization  of  Colorimetric  Nomenclature. 

One  of  the  primary  and  urgent  needs  of  colorimetry  is  an  estab- 
lished and  recogniz^  nomenclature,  as  well  as  systems  of  units, 
standards,  and  symbols.  During  the  year  progress  has  been  made 
in  the  formulation  and  standardization  of  these  matters  in  the  work 
of  the  colorimetric  section,  but  it  is  necessary  that  general  agree- 
ment be  reached  with  all  concerned.    Action  has  been  taken  to  bring 
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this  about,  the  Optical  Society  of  America  having  formed,  in  Jan- 
uary, 1919,  a  committee  for  this  purpose  with  the  chief  of  the  Bu- 
reau's colorimetric  section  as  chairman.  It  is  expected  that  this 
committee  will  make  a  report  in  December,  1919. 

Data  on  the  Spectral  Transmission  of  Various  Glasses  in  the  Visible 
and  Ultra- Violet. 

The  spectral  transmissions  of  various  colored  glasses  are  a  matter 
of  great  interest  in  colorimetric  and  related  work,  as  they  may  serve 
as  secondary  standards  and  as  "  filters  "  for  selecting  light  of  par- 
ticular colors.  There  has  been  need  for  a  compilation  of  data  on 
available  glasses. 

During  the  last  three  years  the  spectral  transmissions  of  a  great 
number  and  variety  of  glasses  have  been  measured  throughout  the 
ultra-violet  and  visible.  These  data  have  now  been  collected  and 
a  paper  on  this  subject  is  in  course  of  publication  (Bureau  of  Stand- 
ards technical  paper).  The  transmissions  for  the  visible  and  ultra- 
violet of  87  samples  of  glass,  representing  over  50  different  kinds, 
mostly  colored,  which  are  useful  for  various  purposes,  are  given  in 
this  paper.  The  glasses  listed  are  representative  of  what  may  be  ob- 
tained to-day  on  the  American  market,  and  include  also  some  of 
foreign  make  which  could  be  obtained  before  the  war.  It  is  thus 
possible  to  make  comparison  of  the  relative  merits  of  foreign  and 
American  glass  and  see  in  what  respects  the  latter  may  duplicate 
or  improve  upon  the  former. 

All  of  the  glasses  listed  in  this  paper,  so  far  as  it  was  possible  to 
get  values,  were  measured  photographically  and  visually  and  in 
most  cases  photoelectrically.  The  photographic  (Hilger  sector  pho- 
tometer with  quartz  spectrograph)  method  may  be  used  from  230 
to  500  millimicrons,  the  photoelectric  null  method  from  380  to  600, 
and  the  visual  (Koenig-Martens  spectrophotometer)  from  436  to 
720.  The  data  are  presented  in  the  form  of  transmission  curves  ex- 
tending from  720  millimicrons  throughout  the  visible  and  ultra- 
violet as  far  as  the  specimens  have  any  appreciable  transmission. 
The  metihods  overlap  to  such  an  extent  that  when  all  are  used  ex- 
tremely reliable  curves  may  be  obtained.  With  possibly  a  few  ex- 
ceptions, therefore,  the  curves  as  given  are  considered  accurate 
within  0.02  on  the  transmission  scale  of  0.00  to  1.00,  and  in  many 
cases,  especially  at  low  transmissions  and  in  the  better  specimens, 
the  uncertainty  is  definitely  less  than  this. 

For  each  specimen  are  given  the  transmission  curve,  the  thickness, 
the  trade  name  or  designation,  and  the  maker  or  dealer.  In  each 
figure  also  is  given  the  relative  visibility  curve  for  the  average  human 
eye.  An  inspection  of  the  curves  must  be  made  by  those  interested, 
inasmuch  as  this  kind  of  data  can  not  be  summarized. 

Various  practical  uses  to  which  these  glasses  are  put  are  indi- 
cated, such  as  ultra-violet  signaling,  railway  signalmg,  improve- 
ment of  visibility  both  for  visual  and  photographic  work,  protection 
of  the  eyeSj  and  selective  ray  filters.  Of  special  value  in  scientific 
Vsrork  is  their  use  as  filters  to  obtain  monochromatic  light  from  mer- 
cury, helium,  or  hydrogen  lamps.  Transmission  curves  of  such 
filters  are  given. 
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Investigation  of  Railwav-Signal  Glasses. 

As  is  well  known,  colored  lights  are  almost  universally  used  on 
railways  to  indicate  " danger."  "stop,"  " safety,"  " clear,"  " caution," 
etc.  It  is  by  the  guidance  oi  Buch  lights  that  the  enpneer  operates 
his  train.  These  colored  lights  are  largely  obtained  by  placing  col- 
ored glasses  in  front  of  oil  or  electric  lamps.  The  standards  for 
these  glasses  should  be  specified  in  terms  of  spectral  transmission, 
and  indeed  the  standards  of  the  Railway  Signal  Association  are  so 
specified.  It  is  a  matter  of  prime  importance  to  public  safety  that 
tne  pro{>er  standards  be  mamtained  and  adhered  to  rather  dosely 
in  practice,  which  means  a  certain  amount  of  spectrophotometric 
testing.  Appreciating  this,  the  Pennsylvania  Kailroad  has  fre- 
ouently  required  suc^  tests  of  this  Bureau,  and  has  lately  requested 
tnat  the  Bureau  undertake  a  more  extensive  and  thorough  investiga- 
tion of  makers'  working  standards.  It  is  to  be  understood  that, 
while  specifications  are  written  in  terms  of  spectral  transmission, 
not  every  glass  to  be  put  to  use  can  or  need  be  t^ted  in  these  terms. 
The  manuiacturers  keep  certain  particular  glasses  as  workinj^  stand- 
ards. Question  has  been  raised  as  to  the  aumenticity  and  uniformity 
of  these  working  standards,  and  as  the  railways  themselves  are 
without  spectrophotometric  equipment,  and  therefore  unable  to  test 
the  glasses  delivered,  the  question  has  accordingly  been  referred  to 
the  Bureau.  Copies  of  the  makers'  working  standards  have  been 
obtained  and  are  now  in  course  of  investigation.  It  is  expected  that 
a  report  will  be  published  within  a  few  months  (Bureau  of  Standards 
technical  paper). 
Investigation  of  Eye-Protective  Glasses. 

Many  glasses  have  been  recommended  and  extensively  advertised 
to  absorb  injurious  radiant  energy,  and  so  protect  the  eyes  when  wqm 
as  spectacles  or  goggles.  However,  physiologists  and  oculists  desir- 
ing to  conduct  experiments  to  determine  the  value  of  such  glasses 
have  little  to  guide  them  in  their  selections  except  the  claims  of 
makers  and  sales  agents.  In  order  to  experiment  or  prescribe  in- 
telligently, it  is  obviously  necessary  that  authentic  and  authoritative 
data  should  be  available  on  the  spectral  transmission  of  the  various 
glasses  which  are  being  commercially  promoted  as  valuable  in  pro- 
tecting the  eye  from  harmful  radiant  energy.  •  Feeling  this  need  of 
data,  Dr.  W.  C.  Posey^  chairman  of  the  committee  on  hygiene  of 
the  eye,  American  Medical  Association,  formally  requested  this  Bu- 
reau to  make  an  investigation  of  the  spectral  transmission  of  these 
glasses. 

The  report  on  this  investigation  has  now  been  published.  (Bureau 
of  Standards  Technical  Paper  No.  119.)  In  this  paper  are  given  the 
results  on  82  samples  of  eye-protective  glasses  wnich  are  at  present 
on  the  American  market,  the  list  including  various  shades  of  glasses 
f5old  under  the  following  trade  names:  Akopos,  Amber,  Amethyst, 
A^rkweld,  Blue,  Chlorophile,  Chromatic  Test,  Cobalt  Blue^  Crookes, 
Electric  Smoke,  Euphos,  Fieuzal,  Hallauer,  Luxfel,  Noviol,  Novi- 
wreld,  Pfund,  Rifleite,  Saniweld,  Smoke,  and  others,  including  heat- 
absorbing,  welding,  and  colorless  crown  glasses.  Some  of  these 
specimens  are  of  unknown  origin,  glasses  which  have  been  marketed 
for  years  under  more  or  less  well-recognized  trade  names.  The 
data  given  show  what  may  be  obtained  under  one  of  these  names; 
156180— COM  1919 ^28 
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but,  as  there  are  usually  so  many  different  shades  of  the  same  kind  of 
glass  marketed  under  the  single  trade  name,  it  can  not  be  expected 
that  duplicates  can  be  obtained  merely  bv  ordering  by  name.  How- 
ever, most  of  the  specimens,  especially  those  of  ionerican  manufac- 
ture, are  designated  by  shade — ^that  is,  "  A,"  "  B,"  etc. — as  well  as  by 
trade  name  or  by  number  and  in  this  case  it  is  expected  that  approxi- 
mately duplicate  samples  can  be  obtained.  Yet  in  no  case,  probably, 
is  the  designation  a  sufficient  specification ;  but  the  oculist  or  buyeV, 
guided  by  the  data  given  in  this  paper,  may  now  prescribe  or  order 
glasses  of  specified  spectral  transmission,  acceptance  being  subject 
to  test. 

By  means  of  tables  and  curves  the  results  of  the  investigation  have 
been  presented  in  such  a  way  that  the  information  desired  may  be 

Siickly  obtainable.  For  each  specimen  is  given :  The  trade  name  (in- 
uding  the  shade  designation)  under  which  it  is  marl^ed;  the  com- 
pany from  which  it  may  be  obtained;  the  approximate  color;  the 
thicKness,  the  samples  bem^  from  1.42  millimeters  to  3.20  millimeters 
thick,  that  ordinarily  used  in  spectacle  lenses.  The  per  cent  trans- 
mission curve  from  230  to  710  millimicrons  (in  each  figure  there  is 
also  given  for  comparison  the  transmission  curve  of  a  sample  of  col- 
orless crown  glass  and  the  visibility  curve  for  the  average  human 
eye) ;  the  total  transmission  for  light  of  equal  energy  at  all  wave 
lengths,  computed  from  the  visibility  curve  and  the  transmission 
curve. 

Precision  Determination  of  Spectral  Transmission  of  Visibility  So- 
lution. 

A  rajr  filter  or  screen  which  transmits  energy  of  different  wave 
lengths  in  proportion  to  its  visibility  is  known  as  a  "  visibility  filter." 
A  solution  of  cupric  chloride,  cobalt-ammonium  sulphate,  potassium 
chromate,  and  nitric  acid  in  water  in  a  glass  cell  produces  approxi- 
mately this  result.  Such  filters  are  necessary  in  physical  photometry. 
The  spectral  transmission  of  such  a  filter  must  be  known. 

At  the  request  of  Dr.  H.  E.  Ives,  the  spectral  transmission  of  a  solu- 
tion made  according  to  a  formula  submitted  by  him  has  been  de- 
termined. The  solution  was  prepared  by  the  chemical  division  at  the 
Bureau  according  to  tjie  formula  submitted :  Cupric  chloride  (Cu  Clg. 
•2H2O),  61.25g.;  cobalt-ammonium  sulphate  (Co  SO,.  (NHJ^  SO4. 
GHgO^,  14.5g.;  potassium  chromate  (Kg  Cr  O4),  1.9g.;  nitric  acid 
(Sp.  Gr.  at  15°,  1.05),  18.0  centimeter;  water  to  total  volume  of  1  liter. 
The  ratio  of  the  transmission  of  a  1.03-centimeter -glass  cell  containing 
this  solution  to  the  transmission  of  the  same  cell  filled  with  distilled 
water  was  determined  with  great  care  by  both  the  visual  and  photo- 
electric methods,  the  total  wave-length  interval  covered  being  about 
440  to  670  millimicrons.  A  complete  detailed  report  was  issued  to  Dr. 
Ives,  March  22, 1919,  but  has  not  as  yet  been  published  otherwise.  It 
is  expected  that  publication  may  be  made  later  in  suitable  connection. 
In  the  meantime  the  data  may  be  obtained  on  application  to  the 
Bureau  by  any  one  interested. 

Calibration  of  "  Munsell  Color  Standards." 

The  Munsell  Color  System  (Wadsworth,  Howland  &  Co.,  Boston, 
Mass.,  and  Munsell  Color  Co.,  New  York)  has  attained  considerable 
importance  and  recognition  in  art,  and  particularly  in  color  printing. 
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This  system  has  many  good  features,  but,  unfortunately,  it  was  de- 
veloped and  put  into  practice  without  adequate  fundamental  stand- 
ardization. Lately  the  Munsell  Color  Co.  has  submitted  its  standards 
to  the  Bureau  for  calibration.  The  spectral  diffuse-reflection  curves 
of  24  samples  have  been  determined,  and  a  complete  report  made  to 
the  company-.  This  report  has  not  been  published,  but  the  data  may 
be  obtained  from  the  Bureau  by  anyone  interested  in  it. 

As  one  result  of  the  calibration,  it  appears  that  the  Munsell "  value '' 
numbers  are  not  proportional  to  diffuse  reflection,  as  seems  to  be 
understood  in  Munsell's  Color  Notation,  but  actually  the  squares  of 
these  numbers  are  strictly  proportional  to  diffuse  reflection.  This 
suggests  some  confusion  in  the  fundamental  concepts  and  basis  of  the 
system.  The  diffuse  reflections  of  the  Munsell  value  scale  do  not  form 
a  geometrical  series  as  in  a  "  natural "  scale  of  value. 

New  Radiation  Formula. 

The  energy  given  out  by  a  complete  radiator  is  a  complex  func- 
tion of  the  wave  length  and  the  temperature  of  the  radiator.  Many 
formulas  have  previously  been  proposed  to  express  this  complicated 
relation.  The  earlier  ones,  due  to  Wien  and  Rayleigh,  were  lonc^ 
ago  found  to  be  only  approximate,  not  fully  representmg  the  actual 
experimental  facts.  A  formula  representing  the  experimental  iata 
much  more  closely  was  later  devised  by  Planck.  In  working  over 
the  old  experimental  data  in  connection  with  his  colorimetric  work 
a  member  of  the  colorimetry  section  has  discovered  an  empiric  rela- 
tion of  a  form  quite  different  from  that  of  Planck  and  representing 
the  data  apparently  even  better  than  Planck's  formula.  The  equa- 
tion or  formula  representing  this  relation  has  been  published  (Jour. 
Op.  Soc.  of  Am.,  January-March,  1919,  and  Phy.  Rev.  (2),  18,  314, 
1919)  and  has  proved  to  be  of  some  interest. 

Colorimetric  and  Related  Tests. 

Twenty-six  test  reports  giving  data  on  about  90  specimens  or  pieces 
have  been  issued.  The  data  given  were  for  the  most  part  spectral 
transmission  in  the  visible  and  ultra-violet,  but  included  also  reflec- 
tion measurements,  as  well  as  relative  spectral-energy  distribution  in 
light  sources.  Eleven  of  these  reports  were  on  military  tests  for  the 
Army,  Navy,  and  National  Research  Council. 

Information  Furnished  on  Color,  Colorimetry,  and  Related  Subjects. 
Information  in  response  to  requests  has  been  furnished  on  color, 
colorimetry,  colorimetric  apparatus,  and  related  subjects,  both  by 
letter  and  personal  conference  with  visitors.  About  90  such  letters 
of  information  were  sent  and  about  60  such  visitors  given  oral  in- 
formation. 

Military  Investigations. 

As  mentioned  above,  a  great  deal  of  time  has  been  taken  from  the 
work  on  colorimetry  proper  to  undertake  military  investigations. 
This  was  mentioned  in  last  year's  report;  but  at  that  time  it  was  not 
permissible  to  mention  these  investigations  specifically.  The  occa- 
sion for  secrecy  now  having  passed,  some  account  of  this  work  may 
properly  be  ffiven.  It  was  for  the  most  part  done  in  the  preceding 
fiscal  year,  although  some  of  it  has  extended  into  the  year  of  this 
report 
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Ultra-Violct  Signaling. 

Several  months  before  the  entry  of  the  United  States  into  the 
war  the  Bureau  of  Standards  was  requested  to  advise  the  Navy  as 
to  the  selection  and  specification  of  a  lamp  to  be  used  as  a  stem 
light  so  designed  that  it  would  be  visible  to  other  ships  of  the  same 
squadron  at  1,000  yards  astern,  while  not  visible  at  greater  distances 
and  not  easily  picked  up  by  enemy  ships. 

This  request  suggested  the  possibility  of  screening  the  source  with 
a  filter  transparent  to  ultra-violet,  while  opaque  to  the  visible  and 
observing  it  with  a  fluorescent  detector.  Experiments  made  at  the 
Bureau,  February  to  May,  1917,  showed  in  general  the  feasibility 
of  this  idea,  and  a  letter  to  this  effect  was  delivered  to  Admiral  R.  S. 
Griffin,  June  1,  1917.  A  detailed  technical  report  was  made  to  Ad- 
miral Griffin,  March  6, 1918.  A  paper  on  this  subject  was  presented 
to  the  American  Physical  Society,  Washington,  April  26,  1919,  and 
it  is  expected  that  an  abstract  of  this  paper  will  be  published  in  the 
Physical  Review. 

Methods  of  ultra-violet  signaling  were  also  developed  independ- 
ently by  others  outside  of  the  Bureau  about  the  same  time  and  the 
Bureau  later  assisted  these  experimenters  by  performance  of  tests 
and  loans  of  apparatus. 

Visual  Detection  of  Submarines. 

Immediately  after  the  entry  of  the  United  States  into  the  war  the 
detection  of  the  submarine  was  perhaps  the  most  pressing  of  all 
war  problems.  In  the  course  of  time  various  means  of  detection 
were  developed,  some  of  them  highly  technical  and  complicated. 
At  the  outset  it  appeared  that  the  simplest  means  of  detection — viz, 
sighting  the  submarine  or  its  periscope — should  not  be  neglected, 
but  developed  to  its  highest  possible  efficiency.  The  National  Re- 
search Council  appointed  a  committee,  on  which  the  Bureau  of 
Standards  was  represented,  to  consider  and  make  recommendations 
on  this  subject,  in  particular  in  regard  to  aids  to  vision,  methods  of 
observation,  and  development  of  the  lookout  service. 

The  report  of  this  committee  (dated  July  13,  1917)  was  prepared 
at  the  Bureau  and  transmitted  to  the  National  Research  Council 
July  23,  1917.    A  supplemental  report  was  made  October  6,  1917. 

Chromatically  Concealed  Insignia  and  Detection  of  Chromatic 
Camouflage. 

Owing  to  the  fact  that  different  spectral  distributions  of  light 
may  give  the  same  color,  it  is  possible  to  have  samples  accurately 
color  matched  as  examined  by  the  unaided  eye  in  daylight,  and  still 
show  glaring  chromatic  contrast  when  examined  through  suitable 
light  niters  (colored  glasses,  etc.).  This  circumstance  was  a  source 
of  danger  to  the  camouflage  artist;  For  example,  a  fabric  might  be 
dyed  green  to  closely  match  green  foliage,  and  through  a  properly 
chosen  filter  it  might  appear  bright  red  on  a  dark  green  or  black 
background  of  normally  green  foliage.  Indeed,  it  might  be  about 
as  conspicuous  as  a  fire  at  night.  On  the  other  hand,  it  might, 
through  another  filter,  appear  dark  on  a  bright-red  background  of 
normally  green  foliage. 

At  the  request  of  the  War  Department,  the  Bureau  made  several 
tests  of  materials  in  this  respect  and  was  able  to  recommend  dyes 
and  select  fabrics  to  overcome  this  difficulty. 
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The  Bureau  did  not  itself  undertake  a  comprehensive  and  unified 
investigation  of  the  subject  of  "camouflage."  However,  a  great 
deal  ox  work  bearing  on  it  was  done  at  the  request  and  instigation 
of  others  working  on  these  subjects.  A  great  deal  of  oral  informa- 
tion  on  ray  filters,  spectral  transmission,  and  reflection  and  chro- 
matic camouflage,  often  illustrated  by  experimental  demonstration. 
was  given  to  officers  of  the  Army  and  Navy  and  representatives  oi 
the  National  Eesearch  Council.  Kay  filters  were  loaned  from  stock, 
and  othei-s  were  made  to  order  of  prescribed  properties  and  sup- 
plied to  the  applicants  for  them. 

The  Bureau  was  also  asked  to  investigate  the  practical  possibilities 
of  chromatically  concealed  insignia ;  that  is,  insignia  woven,  painted, 
or  made  in  such  a  way  that  they  would  be  invisible  to  the  unaided 
eye  in  daylight  and  be  rendered  visible  by  examination  through 
properly  selected  filters.  Many  combinations  of  dyed  fabrics  were 
prepared  which  were  nearly  or  quite  indistinguishable  to  the  unaided 
eye,  but  showed  remarkable  color  differences  when  examined  through 
suitable  filters.  These  were  exhibited  and  explained  to  numerous 
representatives  of  the  War  and  Navy  Departments.  An  exhibit  of 
some  of  these  was  made  in  connection  with  the  American  Physical 
Society  exhibit  at  the  Bureau,  April  25-26, 1919. 

Publications. 

Numerous  reports  were  issued.  Some  of  them  were  of  no  interest 
except  in  the  particular  circumstances  of  the  test  at  the  time.  Those 
which  may  be  of  some  permanent  interest  are  listed  below : 

1.  Letter  to  General  Engineer  Depot  on  Visibility  of  Green  Tape ; 
May  17,  1918. 

2.  Visual  and  Photographic  Tests  of  the  Visibility  of  Green  Tape, 
submitted  by  General  Engineer  Depot,  Bureau  of  Standards  test  No. 
23667:  June,  1918. 

3.  Visual  and  Photographic  Tests  on  the  Visibility  of  Green  Tape, 
submitted  by  Office  of  Quartermaster  General,  Bureau  of  Standards 
test  No.  23978:  August  12,  1918. 

4.  A  Green  Cotton  Dye  to  Simulate  Green  Foliage ;  November  12, 
1918. 

5.  Spectral  Transmission  of  Eight  Aviator  Goggles  from  England, 
submitted  by  National  Research  Council  (subsequently  identified  as 
"  Brock  goggles  ") ;  June  13,  1918. 

6.  Spectral  Transmission  of  Screen  Prepared  by  C.  E.  K.  Mees  to 
Duplicate  Brock  No.  61,  submitted  by  science  and  research  division, 
Bureau  of  Standards  test  No.  24034;  August  23,  1918. 

7.  Optical  Duplication  of  Light  Filter  Known  as  "  Brock  No.  61 "; 
September  9,  1918. 

8.  Duplication  of  Light  Filter  Known  as  "  Brock  No.  61 "  (sup- 
plement to  Report  of  September  9) ;  September  30,  1918. 

9.  Spectral  Transmission  of  Two  Pairs  of  Anti  camouflage  Gog- 

f'les,  submitted  by  Navy  Department,  Bureau  of  Standards  test  No. 
3662 :  June  22,  1918. 

10.  Dichromatic  Red-blue  Screens  Prepared  by  Bureau  of  Stand- 
ards for  Navy  Department;  supplement  to  Bureau  of  Standards 
test  No.  23662;  July  9,  1918. 

11.  Letter  to  Bureau  of  Construction  and  Repair,  Navy,  Describ- 
ing Preparation  of  Dichromatic  Filter  Made  to  Order  to  Duplicate 
Presented  Spectral  Transmission;  October  9,  1918. 
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12.  Diffuse  Reflecting  Powers  of  13  Samples  of  Painted  Canvas, 
submitted  by  development  branch,  photographic  section,  Bureau  of 
Aircraft  Production,  Bureau  of  Standards  test  23880;  August  30, 
1918. 

Optical  and  Photographic  Methods  for  the  Detection  of  Invisible 
Writing. 

Early  in  the  war  it  was  suspected  with  more  or  less  plausibility 
that  German  agents  were  using  so-called  "invisible  inks"  in  their 
communications.  The  secret  service  agents  of  the  Government  had 
intercepted  and  held  on  suspicion  vast  quantities  of  correspondence, 
and  the  Bureau  of  Standards  was  asked  for  advice  as  to  methods 
of  examining  this  for  the  suspected  invisible  inscriptions,  which, 
if  existent,  could  doubtless  be  developed  and  read  by  suitable  means. 
Development  and  supervision  of  chemical  tests  was  assumed  by  other 
agencies,  and  this  feureau  undertook  only  the  matter  of  optical 
and  photographic  tests.  Special  apparatus  was  designed  and  con- 
structed at  the  Bureau  and  used  by  the  ofSces  of  the  Naval  and  Mili- 
tary Intelligence.  The  purpose  of  this  apparatus  was  to  provide 
convenient  and  rapid  means  for  the  routine  examination  of  a  great 
number  of  pieces.  The  methods  for  regular  routine  examination 
were  the  following:  (a)  Examination  in  intense  light  at  grazing 
incidence;  (6)  examination  by  regular  reflection;  ((?) examination  by 
transmitted  light;  {d)  examination  in  extreme  violet  and  ultra-violet 
light;  (e)  examination  by  ultra-violet  photography. 

The  first  three  tests  mentioned  above  involve  essentially  nothing 
more  than  specific  control  of  the  direction  of  illumination  and  the 
line  of  sight  in  the  examination  of  the  paper.  It  is  a  matter  of 
common  observation  that  faint  marks,  erasures,  indentations,  etc., 
on  a  sheet  of  paper  can  be  seen  much  better  at  certain  angles  than 
at  others.  The  apparatus  for  tests  (a)  and  (6)  merely  provides 
convenient  and  comfortable  means  for  the  critical  examination  under 
two  specific  conditions^  both  of  which  greatly  accentuate  the  appear- 
ance of  irregularities  in  the  paper  surface.  For  test  (c)  the  pa^er 
was  laid  on  a  ground  glass  illuminated  from  below.  No  special 
apparatus  needed  to  be  constructed,  as  an  Edison  mimeoscope  served 
this  purpose  very  well. 

Methods  (d)  and  (e)  are  somewhat  further  removed  from  ordi- 
nary experience,  and  so  require  more  explanation. 

Method  (d)  depends  upon  fluorescence;  that  is,  the  property  which 
many  substances  possess  of  emitting  light  when  excited  by  ultra- 
violet rays  which  themselves  do  not  cause  vision. 

Inscriptions  made  with  such  substances,  dissolved  and  used  as  inks, 
may  be  quite  invisible  in  ordinary  light  under  any  kind  of  illumina- 
tion, but  show  up  in  bright  characters  on  the  darker  background  of 
the  paper  when  excited  oy  ultra-violet  rays.  Paper  itself,  in  com- 
mon with  many  materials,  is  fluorescent  in  varying  degree.  If  the 
ink  is  composed  of  a  substance  less  fluorescent  than  the  paper,  or  il 
the  solvent  dissolves  the  surface  glaze,  the  writing  will  show  dark 
on  a  light  background.  Inscriptions  written  with  pure  water  may 
be  detected  in  this  manner  on  some  kinds  of  paper. 

The  test  is  performed  bv  allowing  ultra-violet  rays  to  fall  on  the 
paper  in  a  dark  room.  The  ultra-violet  is  obtained  from  a  Cooper- 
Hewitt  glass  mercury  lamp  screened  by  a  glass  which  absorbs  nearly 
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all  of  the  light  from  this  lamp  while  it  transmits  very  freely  the 
ultra-violet  and  a  small  amount  of  violet  light. 

Method  (e)  depends  upon  the  fact  that  some  substances  may  be 
so  nearly  the  color  of  white  paper  as  to  produce  little  or  no  contrast 
when  inscribed  on  it,  while  they  may  aiffer  from  it  suflBciently  in 
their  absorption  for  ultra-violet  as  to  give  noticeable  contrast  in  an 
ultra-violet  photograph.  For  this  purpose  ultra-violet  rays  of  wave 
length  considerably  shorter  than  used  in  the  fluorescence  test  were 
employed.  The  quartz-mercury  arc  and  the  iron  arc  are  suitable 
sources  for  such  rays.  The  blue  and  violet  light  and  the  longer  wave 
length  ultra-violet  are  absorbed  by  an  aqueous  solution  of  nickel 
sulphate  and  gaseous  chlorine  in  quartz  cells.  Since  these  rays  are 
absorbed  by  ^ass,  the  lenses  used  must  be  made  of  quartz,  fluorite, 
or  other  material  which  will  transmit  them. 

Five  illustrated  technical  reports  on  this  subject  were  issued  to  the 
Office  of  Naval  Intelligence  auring  the  war.  Information  on  this 
subject  was  also  given  to  the  division  of  Military  Intelligence.  An 
exhibit  of  the  apparatus  used  was  included  in  the  American  Physical 
Society  exhibit  at  the  Bureau ;  April  25-26, 1919. 

The  methods  developed  are  also  of  use  generally  in  the  critical 
examination  of  paper  and  documents.  Last  April  the  Bureau  was 
able  to  decipher  tne  name  and  address  on  a  military-registration 
card  sufficiently  well  to  establish  certain  identification  of  the  bearer 
after  the  card  had  been  immersed  in  sea  water  with  the  dead  body 
of  the  drowned  registrant  so  long  that  it  was  quite  illegible  to 
ordinary  observation  and  the  body  itself  was  completely  unrecog- 
nizable. 

A  Method  for  Color  Grading  of  Red  Signal  Flares. 

At  the  request  of  the  American  University  Experiment  Station,  a 
method  for  color  grading  red  signal  flares  was  developed  and  a  re- 
port issued  in  July,  1918.  This  method  had  also  been  described  in  a 
communication  to  the  American  Physical  Society  and  is  now  in 
course  of  publication  (Phy.  Rev.). 

Searchlight  Investigation. 

The  high-power  search  lamps  have  acquired  tremendous  impor- 
tance in  the  last  few  years.  Few  data,  however,  are  on  record  regard- 
ing some  of  the  fundamental  characteristics  of  these  search  lamps  or 
bearing  upon  some  of  the  fundamental  problems  under  searchlight 
illumination.  An  investigation  in  cooperation  with  the  Corps  of 
En^neers  of  the  Army  has  been  carried  on,  using  the  combined 
facilities  of  the  colorimetry  section  of  the  optics  division  and  the 
photometry  section  of  the  electrical  division  at  the  Bureau.  This 
work  is  briefly  described  below. 

From  data  collected  by  the  Bureau,  two  distinct  types  of  distribu- 
tion appear :  That  in  the  medium  intensity  arcs  resembles  a  "  rose  " 
distribution ;  that  in  the  high  intensity  a  "  cardioid  "  distribution. 

The  development  of  high-intensity  arcs  by  the  use  of  specially  pre- 
pared carbons  has  resulted  in  the  production  of  a  light  which  is  very 
blue  relative  to  artificial  incandescent  sources.  In  a  general  investi- 
gation of  searchlights,  including  the  effectiveness  and  suitability  of 
their  illumination  for  various  purposes,  it  appeared  desirable  to  have 
at  least  approximate  quantitative  data  on  the  color  of  this  light. 
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An  investigation  was  made  by  spectrophotonietric  and  special 
colorimetric  methods  and  a  report  was  issued  to  the  Corps  of  Engi- 
neers and  others  January  23,  1919.  Another  report  was  made  to  Uie 
American  Physical  Society  April  25,  1919,  and  will  be  published  in 
the  Physical  Keview. 

The  result  of  these  investigations  may  be  roughly  summarized  by 
saying  that  the  color  of  the  light  from  these  arcs  is  approximate! v 
equivalent  to  the  light  of  the  noon  sun  at  Washington,  although 
relatively  more  intense  in  the  blue- violet. 

The  diffusion  or  scattering  of  light  along  the  path  of  a  searchlight 
beam  is  very  important  from  several  standpoints.  The  diffusion  of 
the  light  out  of  the  beam  decreases  the  intensity  of  light  falling  upon 
the  target.  This  diffused  light  limits  the  visibility  of  the  target  for 
an  observer  near  the  search  lamp  who  must  look  through  and  along 
the  beam.  On  the  other  hand,  this  diffusion  of  the  light  along  the 
beam  makes  possible  the  use  of  the  searchlights  as  landmarks  for 
military  and  other  purposes;  and  also  facilitates  the  training  of  the 
beam  in  a  given  direction,  particularly  when  combined  action  of  two 
or  more  search  lamps  is  desired. 

Measurements  have  been  made  from  various  directions  of  the 
brightness  of  the  path  of  the  beam  due  to  the  diffusion  of  the  light 
by  the  atmosphere.  The  per  cent  of  polarized  light  in  the  diffused 
light  has  also  been  determmed. 

In  order  to  make  any  conclusions  as  to  the  size  and  distance  of  a 
given  target  that  may  be  seen  in  a  searchlight  beam,  there  is  de- 
manded some  knowledge  as  to  what  is  the  minimum  difference  of 
brightness  that  the  eye  can  detect.  Laboratory  experiments  were 
made  to  collect  data  upon  the  contrast  sensibility  or  the  eye  under 
conditions  closely  simulating  those  under  actual  searchlight  illumi- 
nation.   Very  definite  results  have  been  obtained. 

In  connection  with  the  testing  and  use  of  search  lamps  the  ques- 
tion of  how  much  light  is  lost  as  the  beam  penetrates  the  atmosphere 
must  be  considered.  It  is  important  to  know  what  the  transmission 
of  the  atmosphere  is  when  tests  are  made  at  great  distance  from  the 
search  lamp. 

Very  meager  definite  data  exist  upon  the  transmission  of  the  at- 
mosphere under  all  weather  conditions — clear,  hazy,  foggy,  rainy,  etc. 
It  is  important  also  to  have  a  knowledge  of  the  relative  transmis- 
sion for  different-colored  lights. 

A  method  has  been  devised  to  procure  relative  data  on  the  trans- 
mission of  the  atmosphere  throughout  the  spectrum,  and  some  obser- 
vations have  been  made  for  a  clear  atmosphere,  for  one  of  rather 
high  humidity,  and  for  rains.  Other  kinds  of  weather  could  not  be 
taken  advantage  of  thus  far.  It  is  planned,  however,  to  continue 
these  observations  for  foggy  weather. 

These  data  are  not  only  valuable  for  the  searchlight  engineer,  but 
are  important  also  in  aerial  and  other  photography  and  to  the  illumi- 
nating engineer  interested  in  automobile  head  lamps,  etc. 

A  chart  has  been  made  showing  where  all  losses  of  light  in  the 
search  lamp  take  place,  and  their  magnitude  from  the  moment  the 
current  flows  through  the  arc  to  the  time  that  the  beam  impinges 
upon  the  target. 

A  physical  photometer  is  under  construction  for  use  in  connection 
with  the  photometry  of  search-lamp  arcs.    On  account  of  the  high 
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intensity  of  the  light  from  arcs  they  are  admirably  adapted  for  the 
application  of  the  physical  photometer. 

OPTICAL  INSTRUMENTS. 

(Design  of  optical  Instruments;  testing  and  research  on  optical  systems,  optical  instru- 
ments, and  appliances  such  as  telescopes,  binoculars,  cameras,  gun  sights,  and  the  like, 
and  optical  parts  such  as  lenses,  prisms,  mirrors,  parallel  plates,  etc.) 

Effect  of  Stris  on  Optical  Glass. 

An  extended  investigation  has  been  conducted  on  the  subject  of 
strise  in  oi)tical  glass  and  their  effect  on  the  performance  of  the  com- 
pleted optical  instrument.  Numerous  photographs  have  been  taken 
showing  the  degree  of  striation  in  the  glass  and  the  corresponding 
effect  upon  the  definition  of  instruments  in  which  the  striated  ^lass 
has  been  used.  The  results  of  the  investigation  made  on  the  subject 
of  strise  are  being  prepared  for  publication.  Though  difficult  to  give 
any  but  a  photographic  measure  of  the  amount  of  the  striae,  it  may  be 
said  in  general  that  strise,  if  faint  or  few  in  number,  are  not  very  in- 
jurious m  the  objectives  of  binoculars,  but  considerably  more  so  in 
the  prisms  and  oculars. 

Refractometer  Design. 

The  two  standard  types  of  refractometer,  an  instrument  for  measur- 
ing refractive  indices,  are  known  as  the  Abb6  and  Pulfrich.  Until 
recently  all  such  instruments  were  made  in  Germany.  Their  Abb6 
^pe  was  accurate  to  five  units  in  the  fourth  decimal  place,  while  the 
Pulfrich  was  accurate  to  one  or  two  units  in  the  fourth.  Since  the 
beginning  of  the  war  other  countries  have  entered  the  field  and  some 
little  effort  has  also  been  made  to  develop  American  instruments  of 
these  two  types,  which  would  be  more  accurate  than  those  of  foreign 
manufacture. 

A  desi^  for  an  improved  type  of  Pulfrich  refractometer,  in  which 
the  scale  is  horizontal  instead  of  vertical,  as  in  the  old  type,  has  been 
worked  out  in  the  Bureau.  The  error  of  this  instrument  should  be 
less  than  that  of  the  Grerman  instrument,  not  greater  than  two  units 
in  the  fifth  decimal  place,  as  compared  with,  say,  one  or  two  in  the 
fourth  for  the  Grerman  instrument. 

An  Abbe  type  of  refractometer  has  been  designed  recently  by  an 
American  manufacturer  with  the  aid  and  advice  of  the  Bureau.  The 
Bureau  made  a  careful  examination  of  the  preliminary  model  and 
recommended  several  changes.  The  final  instrument,  when  actually 
tested,  was  found  to  be  accurate  to  five  units  in  the  fifth  decimal 
place,  making  it  the  most  accurate  of  this  type  which  the  Bureau  has 
tested. 

Circular  Letter  on  Methods  of  Silvering  Glass. 

In  response  to  numerous  requests  for  information  on  the  subject 
of  silvering  glass,  a  circular  letter  of  information  was  prepared  in 
which  all  the  standard  methods  were  collected  and  put  into'convenient 
form. 

Camera  for  Photographing  the  Inside  of  a  Machine-Gun  Barrel. 

The  Machine-Gun  and  Small- Arms  Section  of  the  Engineering  Divi- 
sion of  the  Army  has  been  studying  the  deterioration  of  the  inside  of 
machine-gun  barrels  due  to  the  action  of  the  hot  powder  gases.  Their 
practice  has  been  to  fire  a  few  thousand  rounds  and  then  saw  the  barrel 
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•  lengthwise.  Being  desirous  of  studying,  however,  the  successive 
stages  of  deterioration,  they  requested  the  Bureau  to  devise  means 
for  examining  the  interior  of  the  barrel  without  impairing  the  useful- 
ness of  the  firearm.  A  special  camera  has,  therefore,  been  designed 
to  permit  the  taking  of  a  panoramic  photograph  of  the  inside  of  the 
barrel.    It  is  now  being  constructed  in  one  of  the  Bureau's  shops. 

Night-Firing  Device. 

A  small  projection  device  for  throwing  a  spot  of  light  on  a  plot- 
ting board  for  use  in  connection  with  night  nring  was  designed  for 
the  Ordnance  Department  of  the  Army.  Two  of  these  devices  were 
built  for  this  Department  in  the  shops  of  the  Bureau. 

Condenser  System. 

'At  the  request  of  the  Medical  Service  of  the  Army,  a  suitable  set 
of  condenser  lenses  to  be  used  with  an  acetylene  flame  tor  microscopic 
work  in  the  field  was  completed  and  submitted  to  the  Medical  Sup- 
ply Depot. 

Calculation  and  Removal  of  Certain  Errors  in  Centered  Systems  of 
Lenses. 

In  designing  and  in  testing  a  system  of  lenses — e.  g.,  for  a  tele- 
scope or  camera — the  refined  calculations  by  trigonometric  functions 
are  not  necessary  for  the  treatment  of  errors  of  the  lower  orders. 
Those  errors  can  be  computed  to  first  and  second  approximations  by 
algebraical  formulas.  For  this  purpose  tables  have  been  devised. 
One  set  of  tables  with  graphs  to  expediate  a  preliminary  survey,  has 
been  computed  and  put  in  use — ^the  table  for  eliminatmg  spherical 
aberration.  By  means  of  this  it  is  estimated  that  results  can  be  ob- 
tained in  one-tenth  the  time  formerly  needed.  A  paper  soon  to  be 
published  describes  this  work  in  detail. 

For  eliminating  astigmatism  a  table  is  partly  finished  which  will 
simplify  the  work.  It  is  so  devised  that  the  two  errors — ^those  of 
spherical  aberrations  and  of  obliquity — are  con^puted  together*  giv- 
ing the  position  and  curvature  of  both  astigmatic  image  surfaces. 

Chromatic  aberration  is,  in  practice,  removed  in  advance  of  these 
other  two  errors  by  proper  choice  of  focal  lengths. 

Testing  of  Optical  Systems. 

The  Bureau  was  called  upon  to  make  various  tests  on  a  wide 
variety  of  optical  instruments.  Periscopes,  small  range  finders,  gun 
sights  for  both  Army  and  Navy,  bombing  sights,  in  addition  to  the 
more  common  types  of  instruments,  were  brought  to  the  Bureau  for 
both  test  and  advice.  In  some  cases  the  work  done  has  been  compre- 
hensive; in  others  the  assistance  rendered  consisted  simply  in  a  short 
conference  in  which  certain  details  of  the  instrument  were  discus^ 
and  inspected. 

(a)  Tank  sight. — ^The  Bureau  co(?perated  with  the  Inspection  Divi- 
sion of  the  Ordnance  Department  of  the  Army  in  the  development  of 
a  tank  sight.  Both  the  consulting  and  the  lalioratory  facilities  of  the 
Bureau  were  used  freely  for  putting  the  instrument  on  a  production 
basis.  The  range  scale  for  it  was  computed  at  the  Bureau  and  a  rep- 
resentative of  me  optical  instrument  section  made  a  special  trip  to 
Boston  in  connection  with  the  production  of  the  instrument. 
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(6)  Gun  sight, — ^The  Bureau  cooperated  to  a  considerable  extent 
with  the  Inspection  Division  of  the  Ordnance  Department  in  the 
development  and  testing  of  37-millimeter  gun  sights. 

{c)  Machine-gun  panoramic  sight, — A  conference  on  the  specifica- 
tion for  the  panoramic  gight  for  machine  guns  was  held  at  the  Bu- 
reau on  July  15,  and  from  then  on  up  to  the  time  of  the  signing  of 
the  armistice  the  Engineering  Division  was  in  frequent  consultation 
with  the  Bureau  with  reference  to  the  specifications  and  performance 
of  this  instrument. 

(d)  Periscopic  alidade. — A  French  periscopic  alidade  was  sent 
from  the  Expeditionary  Forces  to  the  General  Engineer  Depot  with 
the  request  that  the  instrument  be  copied  and  supplied  to  the  Ameri- 
can forces.  The  instrument  was  turned  over  to  the  Bureau,  where 
its  component  parts  were  carefully  measured  and  drawings  necessary 
for  the  construction  of  a  similar  instrument  furnished  the  Engineer 
depot.  From  these  the  Central  Scientific  Co.,  an  American  firm, 
made  a  sample  instrument,  which  was  returned  to  the  Bureau  for  in- 
spection.   This  instrument,  after  a  few  minor  changes,  was  approved. 

Binoculars. 

A  large  portion  of  the  activities  of  the  optical-instrument  section 
was  centered  upon  the  testing  of  binoculars.  The  Bureau  was  re- 
quested to  perform  check  inspections  on  one  out  of  every  hundred 
binoculars  produced  for  the  United  States  Army.  Special  appara- 
tus was  designed  and  built  for  the  rapid  testing  of  these  instruments. 
This  testing  apparatus  was  adopted  by  the  Signal  Corps,  who  bor- 
rowed a  member  of  the  Bureau  staft'  to  take  charge  of  the  Signal 
Corps  inspectors  and  Bureau  methods  of  testing  at  the  various  fac- 
tories. A  school  for  the  instruction  of  inspectors  of  binoculars, 
lasting  three  weeks,  was  held  at  the  Bureau  during  October.  This 
was  attended  by  10  Signal  Corps'  inspectors,  who  were,  after  receiv- 
ing their  trainmc,  sent  out  to  the  various  factories  to  perform  ac- 
ceptance tests  on  oinoculars. 

A  manufacturing  company  undertook  the  manufacture  of  binocu- 
lars for  the  Signal  Corps.  They  had  considerable  difficulty  at  first 
in  getting  the  optical  parts  of  the  binoculars  properly  placed  in  the 
instrument  and  referred  some  of  their  troubles  to  the  Bureau,  which 
was  able  to  be  of  assistance  in  getting  this  company  on  a  production 
basis. 

In  consultation  with  the  Bureau  of  Standards  another  company 
embarked  on  the  manufacture  of  a  new  type  of  binocular  in  which 
the  machine  work  is  largely  replaced  by  pressed  metal  parts.  This 
company  has  produced  a  very  promising  bmocular. 

Tests  extending  over  a  period  of  three  months  were  made  on  the 
lenses  of  six  Army  field  glasses  for  the  purpose  of  determining  the 
rate  of  growth  and  development  of  blisters  in  the  cementing  com- 
pound of  the  lenses.  In  general,  it  was  concluded  that  lenses  with 
bubbles  or  blisters  in  the  cement  should  not  be  used  in  an  instrument 
because  of  the  probability  of  the  defects  increasing  in  size,  and,  fur- 
thermore, tiiat  the  final  inspection  of  lenses  should  not  take  place 
sooner  than  two  weeks  after  they  have  been  cemented. 

The  United  States  Shipping  Board,  Emergency  Fleet  Corporation, 
gave  orders  for  1,000  binoculars  to  be  used  on  board  the  merchant 
marine,  and  requested  the  Bureau  to  perform  acceptance  tests  on 
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each  instrument.  Something  over  1,500  binoculars  were  tested  in 
order  to  secure  the  1,000  acceptable  instruments.  The  two  main 
causes  of  rejections  were  lack  of  parallelism  of  the  two  barrels  and 
failure  of  the  two  barrels  to  be  simultaneously  in  focus.  At  first  the 
rejected  instruments  were  returned  to  the  factory  for  readjustment, 
but  later  on  the  need  for  these  instruments  became  so  great  that  the 
rejected  instruments  were  adjusted  in  the  Bureau  laboratory  and 
immediately  forwarded  to  the  Shipping  Board. 

Determining  Constants  of  Optical  Glass. 

All  the  melts  of  optical  glass  made  at  the  Pittsburgh  laboratory 
of  the  Bureau,  about  300  in  number,  have  been  submitted  in  samples 
to  the  optical-instruments  section  for  the  determination  of  the  re- 
fractive mdices,  dispersions,  and  transmission  factors. 

The  refractive  indices  and  dispersions  were  at  first  determined 
on  a  spectrometer.  This  method  involved  the  expense  and  delay 
incident  to  the  making  of  a  small  and  accurately  finished  prism  of 
each  kind  of  glass.  Subsequently  a  Pulfrich  refractometer,  which 
requires  only  a  small  slip  of  glass  about  2  by  10  by  20  millimeters  in 
size,  polished  on  one  face  and  one  end,  was  substituted  for  the  spec- 
trometer and  the  measurements  thereby  greatly  facilitated.  A  Mar- 
tens polarization  photometer  served  for  measuring  the  transmission. 

In  addition  to  testing  Bureau  of  Standards  melts,  measurements 
af  the  same  sort  for  a  number  of  other  manufacturers  of  optical 
glass  were  made,'as  also  the  customary  index  determinations  of  other 
substances. 

Tests  of  Instruments. 

Following  is  a  list  of  tests  made  by  the  Optical  Instruments  Sec- 
tion : 

Binoculars. 

For  Signal  Corps 1,165 

For  Naval  Onlnance  Bureau 13 

For  Shipping  Board  (acceptance  tests) 851 

For  private  individuals 1 5 

2.084 

Military  telescopes. 

Navy  sighting  telescopes 2 

(iun-sight  telescopes 10 

relescopic  sights 2 

Tanlc  sights 12 

Machine-gun  panoramic  sights 5 

Bore  siglits 4 

Aiming  circles 1 

Range  tinders 4 

Trench  periscopes 6 

Feriscopic  alidades 8 

Azinmth  telescopes l 2 

Telescopic  clinometers  ' 2 

Sextants 1 

54 

Lens  systems. 

Photographic  lenses : 

Complete  tests 11 

Focal  lengths 27 

Radii  of  curvature 18 

Other  lenses: 

Focal  lengths 76 

Radii  and  constants 22 

Centering 72 

226 
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Optical  glass. 

Indices  of  refraction  and  dispersion  constants 218 

Transmission  factors 191 

Indices  and  dispersions  of  substances  other  tlian  glass 27 

486 

MUceUane<yu8. 

Lens  test  plates,  radii  of  curvature 28 

Refractometers   4 

Parabolic  mirrors 4 

Goggles 75 

Ill 

Total 2, 861 

RADIOMBTRY. 

(Development  of  standard  instruments  and  methods  of  measuring  thermal  radiation, 
commonly  desisnated  ultra-violet,  Tlsible,  and  infra-red  rays;  determination  of  the  re- 
flective, absorptive,  and  emissive  properties  of  materials  for  thermal  radiation;  develop- 
ment of  standards  of  thermal  radiations ;  determination  of  radiation  constants ;  and  the 
measurement  of  thermal  radiation  in  absolute  value.) 

Radiometry. 

Investigations  in  the  general  subject  of  radiometry  were  greatly 
interrupted  by  military  work.  Research  work  on  the  improvement 
of  radiometric  devices  was  carried  on  with  the  view  of  makirg  a 
practical  application  in  signaling  by  means  of  thermal  radiations. 
As  a  result  the  investigation  of  tne  radiation  constants,  upon  which 
progress  was  mentioned  in  previous  reports,  has  been  in  abeyance. 

A  study  of  the  data  published  by  Kahanowicz  indicates  that  if  a 
correction  is  made  for  atmospheric  absorption  the  value  of  the  coeffi- 
cient of  total  radiation  (Stef  an-Boltzmann  constant)  obtained  by  that 
experimenter  is  in  close  agreement  with  the  value  5=5.72X10'^*  watt, 
cm-*  deg"*,  recently  obtained  in  this  Bureau. 

A  further  examination  was  made  of  the  accuracy  of  the  factors 
used  in  converting  the  prismatic  spectral-energy  curve  into  the  nor- 
mal-energy distnbution.  Graphical  methods  were  employed;  also 
computational  methods  using  the  first  differential  of  the  dispersion 
formula  which  best  represents  the  observed  refractive  indices  of 
fluorite.  Owing  to  incompleteness  of  the  formula,  the  graphical 
method  is  just  as  accurate  as  is  the  method  of  direct  computation. 
The  conclusion  arrived  at  is  that  the  spectral-radiation  con- 
stant, C=14353  micron  deg.,  determined  some  years  ago,  remains 
unchanged. 

Among  the  minor  investigations  was  a  determination  of  the  utility 
of  ribbed  and  hammered  glass,  as  compared  with  plane  glass,  in 
^eenhouses.  The  conclusion  arrived  at  is  that,  aside  from  prevent- 
ing direct  sunlight  from  striking  the  plants,  there  appears  to  be  no 
particular  advantage  in  using  a  special  glass  in  green  nouses. 

Some  Optical  and  Photoelectric  Properties  of  Molybdenite. 

A  thorough  investigation  was  made  of  some  of  the  optical  and 
photoelectric  properties  of  the  sulphide  of  molybdenum,  molyb- 
denite. The  transmissive,  reflective,  and  polarizing  properties  were 
determined. 

Extensive  data  were  obtained  on  the  spectral  photoelectric  sensi- 
tivity of  molybdenite  as  affected  by  temperature,  intensity  of  the 
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energy  stimulus,  humidity,  etc.  This  substance  is  unique  in  having 
three  well-defined  bands  of  photoelectrical  sensitivity.  Moreover, 
the  positions  of  these  maxima,  when  plotted  in  terms  of  frequency 
instead  of  wave  length,  are  separated  by  equal  intervals.  This  phe- 
nomenon does  not  appear  to  have  been  observed  heretofore  and  will 
form  the  basis  of  a  new  line  of  investigation  in  photoelectric  phe- 
nomena. An  important  application  of  these  data  was  made  in  sig- 
naling by  means  of  infra-red  rays,  as  described  in  a  subsequent  para- 
graph. 

Spectral  Photoelectric  Sensitivity  of  Silver  Sulphide  and  Other  Sub- 
stances. 

In  connection  with  the  development  of  radiometric  instruments 
for  signaling  by  means  of  invisible  radiations,  an  investigation  was 
made  of  the  spectral  photoelectric  properties  of  various  substances. 

New  and  important  data  were  obtained  on  the  spectral  photoelec- 
tric sensitivity  of  the  sulphides  of  bismuth  and  silver.  The  minerals 
pyrite,  cylindrite,  jamesonite,  and  galena  did  not  show  photoelectri- 
cal sensitivity  for  the  highest  spectral-radiation  intensities  available. 

The  effect  of  temperature,  of  intensity  of  the  exciting  light,  and  of 
mechanical  working  upon  the  photoelectrical  sensitivity  of  silver 
sulphide  was  investigated. 

At  room  temperature  the  photoelectrical  sensitivity  of  crystalline 
silver  sulphide,  acanthite,  is  affected  by  a  polarization  phenomenon 
which  disappears  at  low  temperatures.  The  investigation  of  these 
materials  has  provided  new  data,  the  importance  and  the  applica- 
tion of  which  will  no  doubt  be:ome  more  apparent  as  our  knowledge 
of  these  phenomena  is  increased.  As  matters  now  stand,  there  is  no 
satisfactory  explanation  of  the  cause  of  photoelectrical  sensitivity  in 
substances,  and  further  investigation  is  highly  desirable. 

Thermal  Radiophonic  Signaling  Devices. 

In  the  transmission  of  intelligence  by  means  of  invisible  thermaJ 
radiations  radiometry  attained  one  of  its  greatest  triumphs  and  one 
of  its  most  far-reaching  applications. 

The  unusually  high  photoelectrical  sensitivity,  as  well  as  the 
quickness  of  response,  of  molybdenite,  for  infra-red  rays  renders  this 
substance  far  superior  to  selenium  as  a  radiophonic  signaling  device. 

Successful  field  tests  were  made,  using  simply  a  receiver  of  molyb- 
denite, which  was  connected  through  a  dry  battery  to  the  input  side 
of  an  audion  amplifier.  The  source  of  radiation  was  a  small  tungsten 
lamp  in  an  automobile  headlight  reflector.  A  rotating  sector  inter- 
rupted the  light  incident  upon  the  molybdenite  and  produced  a  pulsat- 
ing current,  which  was  amplified,  thus  producing  a  loud  musical 
sound  in  the  telephone  receiver.  Tests  were  made  also  using  the  light 
of  the  moon  as  a  source  of  infra-red  radiation.  Loud  signals  could 
be  produced  with  infra-red  Junar  radiations  having  an  energy  value 
of  only  SXlO"*^  gr.  cal.  per  second. 

Ultra- Violet  Signaling. 

The  rotating  sectored-wheel  device  for  producing  a  pulsating  cur- 
rent in  a  photoelectric  substance,  and  hence  an  audible  sound  m  the 
telephone  receiver  of  a  radiophonic  signaling  device,  is  inefficient. 
Apparatus  was  devised  which  utilized  all  the  incident  radiation,  as 
well  as  a  long  exposure  of  the  receiver,  which  is  not  possible  with  a 
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sectored  wheel.  The  signal  was  recognized  by  a  change  in  pitch  of 
the  sound  in  the  telephone  receiver,  which  was  used  with  an  audion 
bulb.  It  was  found  that  the  molybdenite  receiver  is  not  as  efficient 
as  is  a  photoelectric  cell  of  the  gas-ionic  type  (e.  g.,  the  potassium- 
hydride  photoelectric  cell),  which  happens  to  be  sensitive  only  to  the 
ultra-violet  and  visible  raj^s,  but  which  appears  to  be  especially 
adapted  to  this  method  of  signaling. 

Reflecting  Power  of  Stellite  and  Lacquered  Silver. 

Stellite  has  reflective  qualities  which  are  promising.  The  sample 
examined  was  more  homogeneous  and  had  a  higher  reflectivity  in  the 
visible  spectrum  than  the  samples  previously  reported  upon. 

In  connection  with  the  question  of  finding  a  substitute  for  the  glass 
reflector  used  in  searchlights  and  other  apparatus  (which  problem  was 
submitted  by  the  War  Department),  an  examination  was  made  of  the 
eflFect  of  ultra-violet  light  upon  lacquered  silver.  It  was  found  that 
the  lacquer  undergoes  photochemical  action  which  aflfects  the  silver 
and  decreases  its  reflecting  power. 

Protection  of  Moving-Picture  Film  from  Heat  of  Lamp. 

In  certain  work  it  is  desired  to  stop  the  movement  of  the  picture 
film  in  order  to  make  an  examination  of  the  details  of  a  single  picture 
projected  upon  a  screen. 

As  ordinarily  used  the  moving-picture  film  is  partly  protected 
from  injury  by  the  intense  infra-red  rays  from  the  lamp,  because  it 
is  exposed  to  these  rays  for  only  an  instant.  Applying  the  informa- 
tion obtained  in  a  previous  investigation,  the  intensity  of  the  infra- 
red rays  was  greatly  reduced  by  using  a  dilute  solution  of  cupric 
chloride  which  absorbs  but  little  of  the  visible  spectrum,  but  which 
is  practically  opaque  to  infra-red  rays. 

Exclusion  of  Ultra- Violet  Light  from  Buildings. 

The  problem  was  presented  by  the  War  Department  to  find  a 
substitute  for  colored  glass  to  exclude  the  ultra-violet  solar  rays  from 
balloon  hangars  and  from  other  buildings  requiring  such  protec- 
tion. Tests  were  made  showing  that  vamishinjg  plain  glass  with 
dilute  asphaltum  varnish  is  very  efficient  in  absorbing  the  ultra-violet 
rays.  A  better  method  is  to  provide,  a  sort  of  Venetian  blind,  or 
louver  of  wide  slats,  painted  buff  to  reflect  the  light  into  the  build- 
ing. 

Information  Furnished  on  Radiometric  Subjects — Conferences. 

Information  was  given  on  various  radiometric  matters,  such  as, 
for  example,  photoelectric  substances;  reflectivity  data;  eye  pro- 
tective glasses;  methods  of  making  radiant-power  life  tests  of  mer- 
cury-vapor lamps;  ultra-violet  radiations  used  in  life  tests  of  fabrics: 
substitutes  for  exj)ensive  colored  glass  in  balloon  hangars;  thermal 
radiodjrnamic  devices  for  signaling;  radiometric  methods  of  detect- 
ing invisible  hot  objects ;  demonstration  before  a  special  naval  board 
of  this  Bureau's  thermal  radiodynamic  signaling  apparatus. 

Publications  on  Radiometry. 

The  following  publications  on  radiometry  were  issued  during  the 
past  year : 

Technologic  Paper  No.  93  (third  edition,  revised  and  enlarged) ; 
Glasses  for  Protecting  the  Eyes  from  Injurious  Radiations;  Scien- 
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tific  Paper  No.  325,  Spectroradiometric  Investigation  of  the  Trans- 
mission of  Various  Substances;  Scientific  Paper  Na  330,  The  De- 
crease in  Ultra- Violet  and  Total  Radiation  with  Usage  of  Quartz- 
Mercury  Vapor  Lamps ;  Scientific  Paper  No.  338,  Some  Optical  and 
Photoelectrical  Properties  of  Molybdenite  (in  press) ;  Technologic 
Paper  No.  128,  Effect  of  Solar  Radiation  Upon  Balloons. 

INTBRFBROMBTRY. 

(The  Ught  wave  used  as  a  fundamental  standard  of  length ;  variation  of  this  standard 
length  with  the  medium  through  which  it  passes;  measurement  of  very  small  displaee- 
ments;  general  development  of  Interferometry.) 

Thermal  Expansion  of  Small  Samples. 

The  expansion  of  small  samples  due  to  temperature  changes  is 
most  accurately  determined  bv  methods  that  make  use  of  the  inter- 
ference of  light  waves.  A  scientific  paper  describing  the  apparatus 
and  method  with  which. the  expansion  of  a  single  pin,  10  millimeters 
long  and  5  square  millimeters  in  cross  section,  can  be  determined 
is  ready  for  publication.  The  description  of  the  apparatus  and 
method  for  determining  the  expansion  of  three  different  samples 
simultaneously  was  published  in  the  Journal  of  the  Washington 
Academy  of  Science,  Mav  19,  1919.  Suitable  temperature-control 
apparatus  has  been  installed,  so  that  expansion  determination  can 
be  made  with  the  temperature  range  —190°  to  1,000°  C.  During 
the  past  year  the  thermal  expansions  of  85  samples  of  optical  glass 
were  measured  over  the  temperature  range  20  to  650°  C.  Several 
tests  were  made  for  different  glass  manufacturers.  Other  materials, 
such  as  invar,  steels  from  which  precision  gauges  are  made,  human 
teeth,  and  dental  porcelains  and  amalgams,  were  investigated. 

Dimensional  Changes  of  Dental  Materials. 

In  connection  with  the  Bureau's  investigation  of  dental  material, 
which  was  undertaken  at  the  request  of  the  Surgeon  General's  office, 
interference  methods  were  employed  to  make  measurements  of  di- 
mensional changes. of  the  materials.  Changes  of  dimension  usually 
takes  place  in  porcelain  and  amalgam  used  in  filling  teeth  for  some 
time  after  they  are  made  up.  Measurements  of  these  changes,  com- 
mencing a  few  minutes  after  the  material  was  prepared  and  extend- 
ing over  a  period  of  from  one  to  four  days,  were  made  on  90  samples. 
In  order  to  determine  the  effect  of  temperature  changes  on  fillings, 
tlie  thermal  expansions  of  teeth  and  different  kinds  of  materials 
were  investigated.  It  was  found  that  the  expansivity  of  the  amal- 
gams was  about  four  times  that  of  the  teeth,  while  for  porcelain  it 
was  about  the  same.  The  results  of  this  investigation  are  ready  for 
publication. 

Standardization  of  Precision  Gauges. 

Precision  end  gauges,  which  are  steel  blocks  with  two  opposite 
faces  plane,  parallel,  and  a  specified  distance  apart,  are  used  as 
master  gauges  for  precise  mechanical  work.  These  gauges  are  made 
so  nearly  perfect  that  it  is  impossible  to  determine  their  errors  with 
any  contact  micrometric  apparatus.  Interference  apparatus  and 
methods  have  therefore  been  employed  in  the  calibration  of  these 
gauges.  During  the  past  year  several  sets  of  gauges  were  calibrated 
relative  to  the  standard  light  waves  and  a  large  number  of  other 
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gauges  were  compared  with  the  secondary  standards.  Seven  thou- 
sand six  hundred  gauges  manufactured  at  the  Bureau  and  3,500 
from  manufacturing  companies  were  tested.  Change  in  dimension 
with  age  and  change  in  thermal  expansivity,  with  the  composition 
and  heat  treatment  of  the  steel  used,  were  found  to  be  important 
factors  in  the  reliability  of  precision  gauges. 

DISPBRSOIDS. 

(Investigation  of  the  physical  properties  of  dispersoids.  such  as  smokes,  water  supplies, 
biological  fluids,  gelatin  films,  etc. ;  preparation  and  specification  of  standard  dispersoids : 
development  and  standardization  of  dispersoid  constants,  instruments,  and  methods  of 
measurement :  cooperation  in  the  technical  application  of  dispersoid  information  in  other 
branches  of  Government,  in  science,  and  in  tne  industries.) 

Properties  of  Smoke. 

The  word  "  smoke "  denotes  the  products  of  combustion  forming 
a  visible  cloud  of  small  particles.  These  may  be  either  solid,  as  the 
carbon  particles  from  a  sooty  flame,  or  liquid,  as  the  vegetable-oil 
particles  in  tobacco  smoke.  Smokes  are  of  military  importance  for 
screening  purposes,  and  the  attention  of  the  French  Commission, 
during  their  visit  to  the  Bureau,  was  called  to  its  great  utility  at  the 
front. 

During  the  war  the  Bureau  was  asked  to  cooperate  with  the 
Chemical  Warfare  Service  in  investigating  the  properties  of  toxic 
smokes.  To  do  this  most  quickly  and  thoroughly  the  Bureau  spe- 
cialist worked  with  the  research  division  of  the  Chemical  Warfare 
Service.  For  the-  work  of  the  gas-mask  research  section  it  was 
necessary  to  design  a  sensitive  photometer  for  measuring  the  smokes 
which  could  be  produced  in  this  country.  Two  of  these  instruments, 
built  by  the  American  Standard  Motion  Picture  Co.,  were  completed 
when  the  armistice  was  signed.  Some  parts  of  the  joint  investiga- 
tions with  the  dispersoid  section  of  the  service  were  published  in 
the  Journal  of  the  American  Chemical  Society,  volume  41,  pages 
312-329. 

5.  CHEMISTRY. 

CChemical  composition  and  purity  of  material ;  chemical  properties  and  conttanti,  including 
researches  upon  methods  of  analsrait.  specifications  for  technical  materials,  and  preparation 
of  pure  materials  for  standardisation  work  for  the  Government  and  for  industrial  and 
scientific  laboratories.] 

Chemical  Testing. 

The  number  (18,436)  of  chemical  tests  made  in  the  chemical 
laboratories  during  the  year  slightly  exceeded  that  of  the  preceding 
year.  Distributed  by  types  of  materials,  they  were  as  follows :  Fer- 
rous metals  (irons  and  steels),  1,177;  nonferrous  metals,  alloys,  and 
coated  metals,  960 ;  cement  and  cement  materials,  8,091 ;  bituminous 
products  (including  creosotes,  etc.),  1,129;  varnish  materials  (in- 
cluding shellacs),  839;  paint  materials,  1,016;  lubricants,  557;  soaps, 
nondrying  oils,  and  metal  polishes,  674;  inks  and  related  office  sup- 
plies, 673;  balloon  fabrics,  840;  rubber,  906;  leather,  421;  textiles, 
745;  miscellaneous,  408. 

The  tests  were  made  for  very  many  Government  bureaus  and 
establishments  and  for  States,  municipalities,  and  private  parties,  as 
follows:  Agriculture,  102;  Commerce,  10,057;  Navy,  737;  Post  Office, 
474;  Treasury,  525;  War,  4,409;  Panama  Canal,  1,171;  General 
Supply  Committee  of  the  District  of  Columbia,  533;  U.  S.  Shipping 
150130— <X)M  1919 ^29 
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Board,  148;  other  Federal  institutions,  •commissions,  and  committees, 
220 ;  State,  municipal,  and  other  institutions,  34 ;  private  parties,  26* 

Chemical  Publications. 

The  following  papers  emanating  wholly  or  in  part  frem  the  chei\i- 
i&try  division  were  published  during  the  year  or  are  nearly  ready  for 
publication : 

Zinc-Cyanide  Plating  Solutions,  pubUshed  in  Monthly  Review  American  Elec 
troplaters*  Society,  volume  5,  Nos.  11  and  12,  and  volume  6,  No.  4,  1918. 

Military  Applications  of  Electroplaitng,  published  in  Metal  Industry,  volume 
16,  page  498,  1918. 

Notes  on  Black-Nickel  Plating  Solutions,  to  appear  in  Monthly  Review  Ameri- 
can Electroplaters'  Society. 

Operation  of  Fluoborate  Lead-Plating  Baths,  to  appear  in  Review  American 
Electroplaters*  Society. 

Lead  Plating  from  Fluoborate  Solutions,  to  appear  in  Transactions  AmericaD 
Electrochemical  Society. 

Factors  Governing  the  Structure  of  Elect rodeposi ted  Metals,  to  appear  la 
Transactions  American  Electrochemieal  Society. 

Report  on  Ladle  Test  Ingot  Investigations,  to  be  published  as  an  appendix 
to  the  report  of  committee  A-1,  American  Society  for  Testing  Materials,  1919. 

Electrolytic  Resistance  Method  for  Determining  Carbon  in  Steel,  to  be  pub- 
lished in  Journal  of  Industrial  and  Engineering  Chemistry. 

Technologic  Paper  No.  118,  Critical  Study  of  the  Ledebur  Method  for  Deter- 
mining Oxygen  in  Iron  and  Steel. 

Technologic  Paper  ^o.  126,  A  Study  of  the  Groutal  Method  for  Determining 
Carl^n  Monoxide  and  Carbon  Dioxide  in  Steels. 

Scientific  Paper  No.  346,  Oxygen  Content  by  the  Ledebur  Method  of  Acid 
Bessemer  Steels  Deoxidized  in  Various  Ways. 

Scientific  Paper  No.  350,  Equilibrium  Conditions  In  the*  System  Iron  Oxide, 
Carbon,  and  Hydrogen  in  Relation  to  the  Ledebur  Method  for  Determining 
Oxygen  in  Steel. 

Technologic  Paper  No.  — ,  Investigations  at  the  Bureau  of  Standards  on  Gases 
in  Steel  and  on  Deoxldation  of  Steel,  also  to  appear  in  Bulletin  Institute  of 
Mining  Engineers. 

The  Generation  of  Hydrogen  from  Ferrosilicon  and  a  Solution  of  Sodium 
Hydroxide  (Methods  of  Study),  to  appear  in  Journal  of  Industrial  and  Chemi- 
cal Engineering. 

The  Generation  of  Hydrogen  from  Ferrosilicon  and  Sodium  Hydroxide  (De- 
tails of  Experiments  and  Recommendations),  published  in  Fourth  Annual  Re- 
port National  Advisory  Committee  for  Aeronautics. 

The  Use  of  Lime  in  the  Generation  of  Hydrogen  from  Ferrosilicon  and  So- 
dium Hydroxide,  published  in  Fourth  Annual  Report  National  Advisory  Com- 
mittee for  Aeronautics. 

The  Effect  of  the  Presence  of  Sodium  Carbonate  on  the  Generation  of  Hydro- 
gen from  Ferrosilicon  and  Sodium  Hydroxide,  published  in  Fourth  Annual  Re- 
port National  Advisory  Committee  for  Aeronautics. 

The  Use  of  Ultra-Vlolet  Light  for  Testing  Balloon  Fabrics,  published  li> 
Fourth  Annual  Report  National  Advisory  Committee  for  Aeronautics. 

Characteristic  Exposure  Tests  of  Balloon  Fabrics,  published  In  Fourth  An- 
nual Report  National  Advlrory  Committee  for  Aeronautics. 

The  Testing  of  Hydrogen  for  Balloon  Fabrics,  published  in  Fourth' AnnuaV 
Report  National  Advisory  Committee  for  Aeronautics. 

Cemented  Seams  and  Rubber  Cements  with  Reference  to  Balloon  Construc- 
tion, published  in  Rubber  Age  and  Tire  News,  volume  4,  page  421,  1919. 

Balloon  Fabrics  and  their  Testing,  published  in  Textile  World  Journal,  vol- 
ume 55,  page  1047,  1919. 

Scientific  Paper  No.  — ,  Efflux  of  Gases  Through  Small  Orifices. 
Circular  No.  81,  Bibliography  of  Helium,  also  in  Journal  Industrial  and  Engi- 
neering Chemistry,  volume  11,  page  682,  1919. 

Technologic  Paper  No.  131,  Application  of  the  Gas  Interferometer  to  Gas 
Analysis. 

Preparation  and  Testing  of  Pure  Hydrogen,  to  appear  in  Journal  of  Indus- 
trial and  Engineering  Chemistry. 

A  Method  for  Determining  the  Permeablliy  of  Balloon  Fabrics,  to  appear  in 
Journal  of  Industrial  and  Engineering  Chemistry. 
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The  Significance  of  Oxygen  in  Balloon  Gas,  to  appear  in  Aviation  and  Aero- 
nautical Engineering. 

Technologic  Paper  No.  — ,  New  Forms  of  Combustion  Apparatus  for  Use  in 
Gas  Analysis,  to  appear  also  in  Journal  of  Industrial  and  Engineering 
Chemistry.  / 

Technologic  Paper  No.  128,  Effect  of  Solar  Radiation  on  Balloon  Fabrics. 

Automatic  Methods  of  Gas  Analysis  Depending  Upon  Thermal  Conductivity, 
in  preparation. 

The  Permeability  of  Rubber  to  Various  Gases,  in  preparation. 

Comparative  Tests  of  Palau  and  Rhotanium  Ware  as  Substitutes  for  Platinum 
Laboratory  Utensils,  published  In  Journal  Industrial  and  EngUieering  Chemis- 
try, volume  11,  page  570,  1919. 

Technologic  Paper  No.  130,  the  Determination  of  Free  Carbon  in  Rubber 
Goods,  also  In  Journal  of  Industrial  and  Engineering  Chemistry,  volume  11, 
page  33,  1919. 

Mercerlzatlon  of  Cotton  Yams,  to  appear  In  Textile  World  Journal. 

Analyses  of  Different  Tannages  of  Strap,  Harness,  and  Side  Leathers,  to 
appear  in  Journal  American  Ix^ather  Chemists*  Association. 

Technologic  Paper  No.  138,  Effect  of  Glucose  and  Salts  on  the  Wearing  Qual- 
ity of  Sole  Leather. 

Technologic  Paper  No.  188,  Wear  Resistance  of  Sole  leather. 

Technologic  Paper  No.  145,  The  Direct  Determination  of  Rubber  by  the  Nitro- 
site  Method. 

Metallic  Coatings  for  Rustproofing  Iron  and  Steel,  published  in  Chemical  and 
Metallurgical  Engineering,  volume  20,  page  458,  1919. 

Technologic  Paper  No.  140,  Constant  Temperature  Still-Head  for  Light-Oil 
Fractionation,  to  appear  also  in  Journal  Industrial  and  Engineering  Chemistry. 

Circular  No.  62  (revised),  Specifications  for  and  Methods  of  Testing  Soap. 

Circular  No.  82,  Specification  for  Linseed  Oil— Raw,  Boiled,  and  Refined. 

Technologic .  Paper  No.  132,  The  Mechanical  Properties  and  Resistance  to 
Corrosion  of  Light  Alloys  of  Aluminum  and  Magnesium  with  Copper,  with 
Nickel,  and  with  Manganese. 

circular  No.  80,  Protective  Metallic  Coatings  for  the  Rustproofing  of  Iron  and 
Steel. 

PHYSICAL  CHEMISTRY. 

(Preparation  and  purification  of  materials  required  in  physical  measurements  of  preci- 
sion— for  example,  refrigeration  materials,  calorimetric  samples,  materials  for  standard 
cells,  and  for  aensity  determinations;  determination  of  certain  physical  constants  and 
development  of  methods  for  their  exact  determination.) 

Refrigeration  Materials  and  Problems. 

In  extension  of  the  work  of  the  previous  year  additional  samples 
of  pure  ammonia  were  prepared  for  the  making  of  vapor-pressure 
determinations  in  the  heat  division.  The  presence  of  extremely 
minute  quantities  of  permanent  gas  aflFects  these  measurements  con- 
siderably, particularly  the  ease  with  which  equilibrium  is  attained. 
The  method  of  testing  for  small  quantities  of  permanent  gas  has 
proved  very  useful  in  this  work  and  in  that  of  the  density  of  the 
gas  (or  weight  of  a  normal  liter)  as  a  criterion  of  purity^  Little 
work  on  ammonia  remains  to  be  done,  and  a  publication  is  in  prepa- 
ration on  the  purification  and  physical  properties  of  ammonia  which 
will  be  quite  extensive  in  scope. 

The  plant  installed  for  a  study  of  gas  formation  in  compression 
systems  of  refrigeration  has  been  in  operation  for  several  months, 
and  a  report  upon  the  subject  Is  contemplated  for  the  next  meeting 
of  the  American  Society  of  Refrigerating  Engineers, 

Purification  of  Materials  for  Special  Purposes. 

Standard  samples. — Considerable  work  has  been  done  on  the  re- 
newal of  benzoic  acid  and  naphthalene  as  standards  for  calorimetry. 
The  former,  of  satisfactory  quality,  was  unobtainable  during  the 
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war,  but  now  rather  large' quantities  of  both  raw  materials  are  avail- 
able from  which  to  prepjare  the  pure  standards  from  time  to  time. 
Facilities  have  been  lacking  heretofore  for  the  purification  of  quan- 
tities large  enough  to  last  for  more  than  a  few  months ;  but  the  in- 
stallation of  new  and  larger  equipment  will  permit  of  preparing 
stock  to  last  for  at  least  two  years. 

Mercury. — Mercury  purification  is  now  on  practically  a  routine 
basis.  Aside  from  supplying  the  needs  of  the  Bureau,  material  has 
been  furnished  to  the  Geological  Survey,  the  Weather  Bureau,  and 
the  Magnetic  Laboratory  of  the  Carnegie  Institution.  Considerable 
work  was  done  on  methods  of  testing  mercury  as  to  purity,  par- 
ticularly by  the  measurement  of  its  electromotive  force. 

MetKane. — Supplementing  work  of  the  previous  year,  several  addi- 
tional samples  of  pure  methane  were  prepared  for  the  determination 
of  its  thermal  properties  by  the  heat  division.  The  preparation  of 
this  gas  requires  a  very  elaborate  arrangement  of  apparatus  and  the 
continuous  attendance  of  operatives  for  as  much  as  48  hours  at  a 
time. 

Methyl  alcohol, — Considerable  attention  wIeis  given  to  the  purifica- 
tion of  methyl  alcohol  for  use  in  determinations  of  density  by  the 
division  of  weights  and  measures.  A  series  of  samples  from  various 
sources  was  prepared  and  tested  for  purity  by  use  of  the  critical 
solution-temperature  method. 

Critical  Solution  Temperature  Work. 

Experimental  work  is  being  conducted  on  the  quantitative  appli- 
cation of  the  critical  solution-temperature  phenomenon  (1)  as  a 
criterion  of  the  purity  of  chemical  substances;  (2)  to  the  determina- 
tion of  the  composition  and  constituents  of  petroleum  products, 
especially  gasoline;  (3)  to  the  determination  of  the  quantity  oi 
water  absorbed  by  gasoline,  transformer  oils,  and  other  products 
which  dissolve  small  quantities  of  water;  (4)  the  miscibility  relations 
of  the  alcohols  and  hydrocarbon  mixtures,  such  as  kerosene,  as  bear- 
ing on  the  utilization  of  the  higher  boiling  hydrocarbons  as  internal- 
combustion  motor  fuels. 

The  fundamental  data  necessary  to  the  application  of  this  method 
to  the  problems  listed  above  are  the  equilibrium  relations  in  the 
various  binary  systems,  showing  two  liquid  layer  phenomena  with 
an  upper  critical  solution  temperature  (the  temperature  above  which 
two  liquid  layers  can  not  exist).  Methyl  alcohol,  ethyl  alcohol, 
aniline,  nitrobenzene,  and  formic  acid  are  substances  which  show 
tJiiese  phenomena  with  certain  compounds  and  types  of  compounds 
forming  the  constituents  of  the  lower-boiling  petroleum  products. 
The  change  in  the  value  of  the  critical  solution  temperature  of  these 
substances  with  various  types  of  hydrocarbons  and  with  various 
members  of  the  same  series  promises  to  contribute  materially  to  our 
knowledge  of  the  constituents  of  gasolines  and  the  analytical  meth- 
ods which  can  be  applied  to  this  very  complicated  problem.  The 
data  obtained  from  these  solubility  curves  are  also  available  for 

Kurity  tests  of  different  samples  of  the  various  substances  involved, 
[ethyl  alcohol  used  in  this  work  has  been  checked  as  to  purity  with 
pure  samples  of  carbon  disulfide.  The  equilibrium  relations  be- 
tween these  two  substances  have  been  determined,  as  well  as  those  in 
the   system   ethyl   alcohol — carbon  disulfide.     Several   samples   of 
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commercial  aniline  have  been  tested  and  purified  and  used  in  the 
examination  of  gasolines.  In  addition  to  the  characterization  of 
types  of  gasolines  by  this  phenomenon,  it  is  found  that  the  great 
eflfect  of  water  on  systems  oi  this  type  can  be  utilized  in  determming 
small  quantities  of  water  and  the  solubility  of  water  in  liquids  dis- 
solving water  sparingly.  Before  applications  of  this  kind  can  be 
made  it  is  necessary  to  determine  the  effect  of  known  quantities  of 
water  added  to  the  system.  The  work  is  progressing  mainly  toward 
the  acquisition  of  the  fundamental  data  necessary  preliminary  to 
the  practical  application  of  the  method  to  more  specialized  engi- 
neermg  or  technical  problems. 

Determination  of  Physical  Constants. — ^It  is  aimed  to  provide 
eciuipment  and  permanent  arrangements  for  the  precise  determina- 
tion of  some  of  the  more  commonly  used  physical  constants,  particu- 
larly those  useful  to  organic  chemists  in  the  identification  of  com- 
Sounds.  Thus  far  most  attention  has  been  paid  to  freezing-point 
eterminations  of  mixtures  as  well  as  single  substances;  for  instance, 
of  various  samples  of  motor  fuels.  It  is  expected  to  extend  the  work 
to  the  determination  of  boiling  points,  refractive  indices,  and 
densities. 

Gla^S'to-Metal  Joint — ^A  glass-to-metal  joint  has  been  devised  and 
used  very  successfully  in  work  with  gases  under  high  pressure.  The 
joint  is  tight  under  a  complete  vacuum  and  is  resistant  to  very  high 
pressures,  facts  which  make  it  very  useful  in  laboratory  work  in 
physical  chemistry. 

Atlas  of  Heterogeneous  Equilibria. 

In  the  report  for  1916  reference  was  made  to  a  proposed  atlas  of 
heterogeneous  equilibria.  Work  on  this  compilation  has  progressed 
satisfactorily,  and  the  information  so  far  accumulated  has  been  very 
useful  in  the  work  of  the  chemistry  division  and  in  the  correspond- 
ence referred  to  it. 

ELECTROCHEMISTRY. 

(Electrodepositlon,  hicluding  electrotyping  and  electroplaUng,  the  latter  including  in- 
Testigations  of  zinc,  lead,  nickel,  copper,  silver  plating,  etc.) 

Electroplating. 

During  the  first  half  of  the  fiscal  year  the  section  was  actively 
engaged  in  problems  connected  with  the  electroplating  of  military 
supplies.  Such  problems  were  very  numerous  and  varied  and  in- 
volved a  great  amount  of  travel  and  conference  with  manufacturers 
and  military  officials.  While  in  most  cases  the  military  applications 
of  plating  were,  or  appeared  to  be,  incidental,  the  prompt  delivery 
of  materials  and  the  durability  of  the  products  during  storage  and 
transportation  or  in  field  use,  were  often  determined  hj  the  success 
or  failure  of  the  plating  operations.  The  need  for  definite  informa- 
tion was  emphasized  by  the  almost  absolute  lack  of  commercial  stand- 
ards or  specifications,  in  consequence  of  which  fact  delays  and  con- 
fusion were  not  unusual.  Through  conferences  with  manufacturers 
and  military  officials  this  Bureau  was  able  to  suggest  tentative  speci- 
fications which  were  mutually  satisfactory.  In  general,  in  such 
specifications  the  purpose  was  to  give  as  much  latitude  to  the  manu- 
facturers as  would  permit  satisfactory  products,  and  also  to  unify 
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and  systematize,  so  far  as  possible,  the  requirements  of  different 
military  branches  for  similar  products  or  for  materials  subject  to 
similar  use  and  exposure. 

The  research  work  carried  on  at  the  Bureau  was  devoted  prin- 
cipally to  meeting  immediate  military  needs.  Consequently  it  was 
not  possible  to  conduct  any  exhaustive  or  detailed  mvestigations. 
Nevertheless,  much  information  of  value  to  the  plating  industry  was 
obtained,  and  an  acquaintance  with  platers  and  manufactuirers  and 
their  needs  was  secured  which  will,  it  is  believed,  be  of  great  value 
in  further  research  in  this  field. 

The  principal  military  applications  of  electroplating  which  were 
investigated  at  the  Bureau  were  as  follows : 

Lead  Plating, — ^This  had  very  little  commercial  application  prior 
to  June,  1918,  at  which  time  a  demand  arose  for  lead  coatings  in 
connecticm  with  gas  shells.  Within  a  few  months  a  considerable 
number  of  plants  were  prepared  to  carry  out  this  operation,  using 
either  fluosuicate  or  fluoborate  solutions.  In  view  of  certain  ad- 
vantages possessed  by  the  latter  solutions,  they  were  investigated  by 
this  Bureau,  and  working  directions  were  furnished  to  manufac- 
turers. Other  applications  of  lead  plating  were  the  bringing  up  to 
weight  of  underweight  shells,  of  which  many  thousands  were  thus 
salvaged,  and,  to  a  less  extent,  the  lining  of  chemical  equipment. 
Possible  commercial  applications  of  lead  plating  are  being  investi- 
gated. 

Black  Nickel  Plating. — This  operation  was  very  extensively  used 
to  produce  a  black  finish  upon  military  equipment.  The  formulas 
in  commercial  use  were  very  involved  and  frequently  unsatisfactory. 
As  a  result  of  investigations  at  the  Bureau,  simple  satisfactory 
formulas  were  recommended. 

Zinc  Plating. — In  view  of  the  fact  that  zinc  is  the  only  metal  that 
furnishes  intrinsic  protection*  against  corrosion  of  steel,  zinc  coat- 
ings have  proved  very  valuable.  Of  the  three  methods  of  producing 
satisfactory  zinc  coatings — viz,  hot  dipping,  sherardizing,  and  zinc 
plating  (electrogalvanizinff) — the  latter  is  frequently  most  con- 
venient, especially  for  small  parts,  or  those  which  are  threaded  or 
dimensioned  or  those  having  previous  heat  treatment  and  which 
might  be  injured  by  reheating.  It^  was  found  that  entirely  satis- 
factory zinc  plating  can  be  conducted  in  either  cyanide  or  sulphate 
solutions.  Results  of  the  investigation  of  the  cyanide  solutions  have 
been  published,  and  the  work  on  sulphate  solutions  is  still  in  progress. 

There  were  many  minor  military  problems  and  applications  of 
electroplating  submitted  for  consideration,  all  of  which  showed  the 
need  in  this  industry  for  better  definition  of  methods  of  plating  and 
of  testing  plated  products.  Throughout  in  these  investigations  the 
Bureau  has  had  the  active  support  and  cooperation  of  the  American 
Electroplaters'  Society,  three  of  whose  members,  at  considerable 
financial  sacrifice,  devoted  their  entire  time  to  this  work.  With  the 
cessation  of  hostilities  and  the  consequent  reduction  in  military  de- 
mands and  financial  support  it  was  no  longer  possible  to  retain  any 
considerable  staff  upon  electroplating  problems.  In  view,  however, 
of  the  importance  and  far-reaching  applications  of  electrodeposition, 
arrangements  have  been  made  to  devote  a  limited  sum  from  the 
industrial  research  fund  to  these  investigations  during  the  fiscal 
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year  1919-20.    In  addition,  it  is  hoped  that  some  financial  support 
may  be  furnished  by  manufacturer's  interested  in  plating. 

While  these  investigations  will  ha  conducted  with  a  view  to  secur- 
ing information  of  industrial  value  and  to  publishing  it  in  a  form 
useful  to  practical  platers,  experience  has  shown  that  permanent 
and  far-reaching  progress  in  this  field  must  involve  fundamental 
studies  of  eloctroueposition,  requiring  the  services  of  persons  es- 
pecially qualified  in  physical  and  analytical  chemistry  and  metal- 
lography, and  at  least  one  person  thoroughly  acquainted  with  the 
present  methods  and  needs  of  the  electroplating  industry.  The  pK)s- 
sible  scope  of  work  in  this  field  may  be  judged  by  the  many  kinds  of 
electroplating  which  find  application  in  the  most  varied  mdustries. 
Thus,  in  addition  to  the  lead,  zinc,  and  black  nickel  plating  pre- 
viously referred  to,  nickel,  silver,  brass,  copper,  gold,  and  tin  plat- 
ing are  all  extensively  employed.  Progress  in  this  field  will  involve 
a  considerable  annual  expenditure,  which,  however,  is  fully  war- 
ranted by  the  hnportance  of  electrodeposition  in  its  varied  appli- 
cations. 

METALLURGICAL  CHEMISTRY. 

(Preparation  of  metals  and  alloys  required  in  connection  with  metallurgical  investiga- 
tions and  special  methods  of  analysis  for  such  products.) 

The  work  done  by  the  chemistry  division,  in  connection  with 
metallurgy,  is  reported  under  "Chemical  metallurgy  "  (p.  558). 

GAS  CHEMISTRY. 

(Methods  of  preparation,  purlflcation.  analysis,  and  testing  of  gases,  including  fuel  and 
tllumlnating  gas,  and  special  gases,  sucn  as  hydrogen,  oxygen,  ninrogen,  and  argon.) 

The  two  most  important  and  extended  lines  of  work  carried  on 
by  the  gas  section  during  the  past  year  were  (1)  the  testing  and 
investigation  of  the  properties  of  balloon  fabrics  and  (2)  the  de- 
velopment of  a  method  of  automatic  gas  analysis,  the  possibilities 
of  which  have  not  heretofore  been  appreciated.  The  otner  investi- 
gations carried  out  by  the  section,  in  most  of  which  the  Bureau 
served  the  military  and  naval  departments  in  the  capacity  of  a 
consulting  chemical  engineer,  were  of  too  varied  a  nature  to  permit 
<;lassification.  Thirty-two  reports  and  publications  were  made  or 
are  in  preparation. 

Balloon  Fabrics. 

The  testing  of  balloon  fabrics  for  permeability  and  lasting  quali- 
ties has  continued  along  the  lines  so  well  established  during  the 
preceding  year.  The  volume  of  work  has  been  very  large,  not  only 
during  the  war,  but  since  the  signing  of  the  armistice,  because  of 
the  extensive  experimental  program  of  the  Navy.  The  total  num- 
ber of  fabrics  tested  during  the  year  was  710,  1,520  individual  tests 
of  various  kinds  bein^  involved. 

In  addition  to  this  regular  testing  work,  investigations  were 
made  along  the  following  lines : 

1.  The  permeability  of  various  materials  to  helium.  An  investi- 
gation to  determine  the  suitability  of  the  present  fabrics  for  making 
helium  balloons  and,  if  possible,  to  develop  improved  fabrics  for 
the  purpose.     The  properties  of  ordinary  fabrics  have  been  well 
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ascertained,   but   no   improved    fabric    for    use   with   helium   has 
resulted. 

2.  The  permeability  of  rubber  to  various  gases.  An  investigation 
made  to  determine  not  only  the  usefulness  of  rubber  as  a  container 
for  various  gases,  but  also  to  shed  light  on  the  mechanism  of  per- 
meability. 

3.  The  relation  of  the  thickness  of  rubber  films  to  permeability* 

4.  The  relation  to  permeability  of  the  partial  pressure  of  a  gas 
and  the  nature  of  its  diluent. 

5.  The  relation  of  temperature  to  the  permeability  of  rubber 
films.  The  principal  significance  of  (4)  and  (5)  is  in  connection 
with  testing  methods. 

6.  The  effect  of  solar  radiation  on  balloons.  This  investigation 
included  the  heating  of  the  fabric  and  the  temperatures  in  various 
parts  of  the  balloon,  convection  losses  from  balloons  in  flight,  the 
effect  of  radiation  on  the  lasting  qualities  of  the  fabric,  the  protec- 
tion of  the  fabric  from  injurious  effects,  and  the  effect  of  pigpients 
in  fabrics  upon  the  changes  of  balloon  temperature  and  the  visibility 
of  balloons. 

7.  The  microscopic  examination  of  fabrics.  This  work,  carried 
out  upon  transverse  sections,  proved  of  great  assistance  in  connec- 
tion with  a  number  of  problems,  but  particularly  in  connection  with 
cements  and  seams. 

8.  Acidity  tests  of  fabric.  It  was  found  that  a  part  of  the  de- 
terioration of  the  fabrics  in  service  was  caused  by  sulphuric  acid 
formed  by  the  oxidation  of  the  sulphur  used  in  compounding  the 
rubber. 

9.  The  relation  of  permeability  to  the  thread  count  of  the  fabric. 
Shortly  before  the  signing  of  the  armistice  this  problem  assumed 
considerable  importance,  because  the  production  of  balloon  fabrics 
at  that  time  appeared  to  be  limited  by  the  possible  output  of  the 
machinery  available  for  the  manufacture  of  the  very  fine  fabrics 
used  for  the  purpose. 

10.  The  deterioration  of  fabrics  under  tension.  This  investiga- 
tion was  intended  to  supply  information  relative  to  the  abnormally 
short  life  of  dirigibles  in  service.  No  conclusive  results  were 
obtained. 

11.  A  comparison  of  the  American  and  Italian  methods  of  making 
life  tests  of  fabrics.  This  investigation  is  still  continuing.  Thus 
far  there  is  no  indication  that  the  Italian  method  (exposure  to  the 
weather  with  hydrogen  on  one  side)  is  superior  to  the  American 
methods. 

12.  A  comparison  of  the  English  and  American  methods  for  mak- 
ing permeability  tests. 

13.  A  study  of  exposure  tests  of  fabrics  at  Washington  and  Pen- 
sacola.  A  study  of  the  significance  of  various  meteorological  condi- 
tions in  the  deterioration  of  the  fabrics. 

14.  The  effect  upon  balloon  fabrics  of  impurities  in  hydrogen  and 
of  contact  with  metal  fastenings.  These  tests  showed  what  metals 
could  be  safely  used  in  balloon  construction,  and  indicated  that  the 
elimination  oi  the  last  traces  of  gaseous  impurities  from  hydrogen 
is  unnecessary. 
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15.  A  study  of  balloon  seams  and  rubber  cements  for  making 
seams.  This  work  gave  some  very  valuable  information  regarding 
the  construction  and  causes  of  failure  of  balloon  seams. 

16.  The  development  of  two  more  rapid  methods  of  making  routine 
permeability  tests  which  should  be  of  considerable  importance  in  case 
sudden  rapid  expansion  of  balloon  production  is  again  required. 

17.  The  determination  and  partial  elimination  of  a  source  of  error 
in  making  permeability  tests  due  to  the  passage  of  gas  between  the 
layers  of  fabric. 

The  above  investigations  were  all  carried  out  in  the  closest  coopera- 
tion with  the  Army,  the  Navy,  and  the  manufacturers;  and  since 
none  of  these  parties  had  any  adequate  facilities  or  personnel  for  th& 
study  of  such  problems,  the  work  done  by  the  bureau  may  be  regarded 
as  of  fundamental  importance.  Many  reports  and  publications  on 
these  subjects  have  been  made  or  are  in  preparation. 

Automatic  Gas-Analysis  Apparatus. 

Without  doubt,  the  work  of  most  importance  to  American  industry 
accomplished  by  the  section  during  the  year  was  the  development  of 
some  simple  and  extremely  sensitive  apparatus  and  methods  for  the 
automatic  analysis  of  gases.  This  work  Avas  undertaken  at  the  re- 
quest of  the  Nitrate  Division  of  the  Ordnance  Department  in  connec- 
tion with  the  analysis  of  the  complex  gas  mixtures  employed  in  the 
.synthetic  manufacture  of  ammonia.  Apparatus  was  designed  and 
the  measuring  instruments  had  been  constructed  and  calibrated  for 
the  chemical  control  of  the  big  plant  at  Sheffield,  Ala.,  when  the  arm- 
istice was  signed  and  work  at  that  plant  ceased.  A  smaller  apparatus 
has.  however,  been  constructed  for  the  use  of  the  experimental  plant 
at  Arlington  and  is  now  in  use  at  that  place. 

Apparatus  was  also  constructed  for  recording  the  percentage  of 
helium  in  the  preparation  of  that  gas  for  balloon  purposes  and  has 
been  installed  m  the  fractionating  plant  at  Petrolia,  Tex.  This  ap- 
paratus, after  installation,  was  also  adapted  for  recording  the  com- 
position of  the  raw  gas  entering  the  plant.  Similar  apparatus  for 
making  and  recording  12  continuous  analyses  simultaneously  is  now 
under  construction  for  use  in  the  big  helium  plant  at  Fort  Worth. 

This  type  of  apparatus  has  been  tried  out  successfully  for  so  many 
purposes  that  the  following  list  of  the  determinations  possible  by 
this  method  seems  justified:  (1)  Practically  any  binary  mixture  of 
which  the  constituents  are  known.  (2)  Practically  any  easily  ab- 
sorbable constituent  of  a  gas  mixture  containing  no  other  constituent 
which  reacts  with  the  reagent  used.  (3)  Any  single  combustible  gas 
in  air  or  oxygen.  (4)  Oxygen,  hydrogen,  nitrogen,  carbon  monoxide,, 
and  carbon  dioxide  in  mixtures  containing  these  gases  only.  (5) 
Total  carbon  or  total  carbon,  except  carbon  dioxide,  m  most  gas  mix- 
tures of  industrial  importance.  (6)  Oxygen  required  to  burn  any 
ordinary  reducing  gas  mixture  or  oxygen  requirea  to  burn  all  the  re- 
ducing constituents  except  hydrogen.  (7)  Hydrogen  or  helium  in 
any  ordinary  mixture.  Many  other  combinations  are,  of  course,  pos- 
sible. A  single  electrical  measuring  instrument  or  recorder  can  be- 
easily  adjusted  to  read  any  one  of  several  such  analyses  on  the  same 
decimal  scale  or  to  read  directly  a  linear  function  of  the  composition,, 
such,  for  instance,  as  the  permeability  of  fabrics  in  suitable  units. 
The  apparatus  can  also  be  made  to  automatically  control  various 
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mechanisms.    The  analysis  of  flue  gases,  mine  air,  blast-furnance 

fases,  and  many  industrial  gases  can  probably  be  put  on  a  recording 
asis  with  apparatus  much  superior  to  any  now  in  use  for  similar 
purposes. 

One  of  the  foremost  instrument  manufacturers  in  the  country  is  to 
undertake  the  manufacture  of  this  apparatus  in  the  near  future. 

'Miscellaneous  Problems. 

1.  A  determination  was  made  of  the  limits  of  inflammability  of 
mixtures  of  hydrogen  and  helium,  particularly  when  issuing  from 
-orifices  of  various  sizes.  A  considerable  amount  of  work  was  also 
done  on  the  analysis  of  helium  mixtures  in  connection  with  the  nu- 
merous problems  involving  that  gas. 

2.  The  bibliography  of  heliumliterature  was  revised. 

3.  A  technical  report  was  rendered  on  the  practicability  of  pro- 
<iucing  ammonia  as  a  by-product  in  the  separation  of  helium  from 
oaturS  ffas,  according  to  a  method  proposed  by  the  engineering  labo- 
ratory of  the  United  States  Naval  Academy. 

4.  Analyses  of  the  exhaust  gases  from  airplane  engines  were  made 
throughout  most  of  the  year  for  the  gas-engine  section. 

5.  A  considerable  amount  of  work  was  done  upon  the  selective  com- 
bustion of  carbon  monoxide  in  gas  analysis,  and  upon  the  determina- 
tion of  carbon  dioxide,  of  water,  and  of  ammonia  in  very  small 
amounts  in  gases  by  electrolytic  conductivity  methods.  Some  of  the 
methods  studied  give  promise  of  usefulness  when  there  is  opportunity 
to  develop  them  further. 

G.  Tests  were  made  at  Langley  Field  to  determine  the  performance, 
as  to  yield  and  purity,  of  the  large  hydrogen  plant  installed  there. 
Acceptance  of  the  plant  and  the  compensation  paid  the  contractor 
was  based  on  these  tests. 

7.  A  considerable  amount  of  time  was  devoted  to  cooperative  test* 
with  the  Bureau  of  Aircraft  Production  upon  the  ignition  of  balloons 
by  incendiary  bullets. 

8.  A  number  of  useful  pieces  of  apparatus  and  methods  of  labora- 
tory work  were  developea.  The  most  important  of  these  is  a  form 
of  bridge  for  measuring  directly  the  dinerence  of  conductivity  of 
two  electrolytes. 

9.  A  determination  of  the  temperature  of  inflammability  of  organic 
material  in  contact  with  sodium  nitrate  was  made  for  the  Railroad 
Administration.  This  problem  arose  in  connection  with  the  storage 
of  this  material  in  warehouses  and  docks. 

REAGENTS  AND  APPARATUS. 

(Study  of  methods  of  testlnfir  reagents  and  apparatus  to  be  used  in  chemical  analysis. 
Including  study  of  chemical  glassware,  porcelain,  platinum,  and  platinum  substitutes.) 

Chemical  Reagents. 

Owing  to  the  limited  force,  abnormal  conditions,  and  the  miscel- 
laneous tests  made  for  the  Military  Establishments,  little  progress  has 
been  made  in  the  study  of  the  methods  of  analysis  of  the  so-called 
'*'  analyzed  reagents."  Most  of  the  work  has  consisted  in  the  testing 
of  reagents  purchased  for  the  use  of  the  laboratories  of  this  Bu- 
reau. This  work  indicates  that  there  is  room  for  improvement  in 
most,  if  not  all,  of  the  reagents  tested.    This  study  having  been  taken 
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up  in  cooperation  with  the  American  Chemical  Society  and  the  manu- 
facturers, a  report  has  been  submitted  to  the  chairman  of  the 'com- 
mittee on  analyzed  reagents  of  the  American  Chemical  Society,  and 
manufacturers  advised  of  the  discrepancies  between  the  printed  labels 
and  the  actual  findings.  A  synopsis  of  this  report  was  published  in 
the  Proceedings  of  the  American  Chemical  Society,  1919.  As  the 
<juality  of  chemical  reagents  is  of  direct  interest  to  all  scientific  and 
industrial  laboratories,  and  indirectly  affects  all  users  of  the  prod- 
ucts of  the  industries,  means  should  be  provided  for  prosecuting  this 
work  in  a  systematic  way. 

Platinum. 

The  research  upon  the  chemical  and  physical  properties  of  the 
platinum  metals  has  been  continued.  The  analytical  methods  given 
in  the  literature  have  been  studied  and  the  information  so  obtained  ap- 
plied in  the  examination  of  various  samples  submitted  for  test.  The 
preliminary  purification  of  platinum,  palladium,  and  iridium  has  been 
completed,  and  the  study  of  the  physical  properties  of  the  pure  metals 
will  soon  be  taken  up.  Analyses  were  made  of  platinum  gauzes  for 
use  as  catalysts  in  the  oxidation  of  ammonia  by  the  Nitrate  Division 
of  the  Ordnance  Bureau.  Owing  to  the  price  of  iridium  and  the 
necessity  for  conservation,  the  Bureau  of  Aircraft  Production  had 
prepared  platiniim-iridium  alloys  containing  varying  percentages  of 
iridium  to  be  used  in  the  manufacture  of  magneto  contact  points. 
Service  tests  and  chemical  analyses  were  made  by  this  Bureau.  The 
analyses  showed  that  only  about  50  per  cent  of  the  iridium  content 
claimed  was  found  in  each  case.  The  standard  platinum-iridium 
alloys  in  general  use  contain  15  to  20  per  cent  of  iridium.  This  work 
was  discontinued  on  the  signing  of  the  armistice. 

Negative  tests  of  reputed  platinum  ores  were  made  at  the  request 
of  Government  offices,  analyses  of  various  platinum  metals  were  made 
for  the  United  States  assay  oflBce,  and  miscellaneous  tests  made  and 
reports  rendered  for  military  branches  of  the  Government. 

Through  the  cooperation  of  the  nitrate  division  of  the  Ordnance 
Department,  United  States  Army,  the  Bureau  has  received  for  use 
in  research  72  ounces  of  platinum  residues  from  the  United  States 
assay  ofiice.  Unfortunately,  the  important  metal  rhodium  was  found 
to  be  almost  lacking  in  these  residues. 

The  United  States  assay  office,  continuing  its  cooperation  of  the 
previous  year,  has  made  Jfor  the  Bureau  many  vessels  and  articles 
of  platinum  and  some  of  gold. 

Platinum  Substitutes. 

The  shortage  of  platinum  shortly  before  and  during  the  war 
aroused  the  interest  both  of  commercial  organizations  and  the  pub- 
lic in  general.  Quite  a  number  of  "  platinum  substitutes  "  were  de- 
veloped and  samples  submitted  to  this  Bureau  for  test.  Most  of  this 
work  was  done  for  the  platinum  section  of  the  War  Industries  Board. 
The  substitutes  proposed  for  platinum  were  of  two  kinds ;  those  com- 
posed of  base  metals,  and  alloys  of  the  noble  metals.  No  base  metal 
substitute  was  submitted  which  approached  platinum  in  general  use- 
fulness or  was  suitable  for  laboratory  operations.  Two  base  metal 
alloys  were  examined  which  were  found  suitable  for  the  purposes  for 
which  they  were  designed.    One  was  an  alloy  very  resistant  to  nitric 
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acid  and  submitted  by  the  nitrate  division;  the  other  could  be  used 
for  electrical  contact  points  under  a  limited  range  of  conditions.  In 
one  case  steps  were  taken  to  suppress  wildljr  extravagant  advertising. 
Of  the  noble-metal  alloys  two  were  exaniined,  known  as  "  palau  "^ 
and  "  rhotanium."  Both  are  alloys  of  gold  with  relatively  small 
amounts  of  palladium.  These  were  tested  in  conjunction  with  the 
metallurgical  division  and  were  found  suitable  substitutes  for  plati- 
num in  numerous  operations  in  the  chemical  laboratory. 

Miscellaneous  Tests. 

Various  miscellaneous  tests  were  made  for  military  and  other  offices^ 
among  which  were  (a)  enamel  ware,  (&)  lead,  barium,  and  boro- 
silicate  optical  glasses,  (c)  aluminum  sulphate  (inspection  and  sam- 
pling of  a  600,000- ton  lot  for  the  Panama  Canal). 

ANALYTICAL  METHODS  AND  STANDARD  SAMPLES. 

(General  metbods  of  chemical  analysis,  with  special  reference  to  methods  of  standardi- 
zation;  preparation  and  analysis  of  standard  samples  of  iron,  steel  alloys,  ores,  chemi- 
cals, etc.) 

Standard  Analyzed  Samples. 

The  number  of  standard  samples  called  for  during  the  fiscal  year 
1919  was  4,944,  an  increase  of  108  over  the  previous  year.  The  dis- 
tribution was  as  follows:  Irons  and  steels,  8,627;  brass,  93;  ores,^ 
307;  sodium  oxalate,  325;  naphthalene,  87;  benzoic  acid,  108;  sucrose, 
95;  dextrose,  16;  metals  for  melting  points,  154;  cement  for  testing" 
sieves,  132. 

The  greatly  increased  calls  for  standard  samples  during  the  war 
left  the  Bureau  with  a  much-depleted  stock.  This  necessitated  a 
curtailment  of  the  distribution.  In  this  connection  it  should  be 
pointed  out  that  the  money  value  of  the  samples  issued  was  more 
than  twice  the  total  appropriation  for  the  work,  namely,  $4,000. 
Even  with  the  fund  available  for  the  fiscal  year  1919 — ^namely, 
$5,000 — it  will  be  impossible  to  keep  up  the  stock  of  samples  already 
listed.  The  preparation  of  samples  has  been  confined  entirely  to  the 
renewal  of  the  stocks  of  those  listed. 

The  private  enterprise  in  England  mentioned  in  the  last  annual 
report  requested  the  Bureau  to  cooperate  in  the  analysis  of  a  stand- 
ard sample  of  chrome-vanadium  steel,  and  to  secure  the  cooperation 
of  two  outside  analysts. 

Determination  of  Tungsten,  Molybdenum,  Zirconium,  and  Uranium 
in  Ores  and  Metallurgical  Products. 
Continuing  the  cooperative  work  referred  to  in  the  last  annual 
report,  methods  have  been  worked  out  for  the  determination  of 
tungsten,  molybdenum,  zirconium,  and  uranium  in  metallurgical 
products  and  in  ores  of  the  three  first-named  metals. 

Miscellaneous  Researches. 

In  addition  to  the  above  researches  a  number  of  others  have  been 
carried  out,  which  served  to  clear  up  obscure  points  in  analysis, 
namely,  precipitation  of  zirconium  as  phosphate,  volatility  of  phos- 
phoric acid  upon  fuming  with  sulphuric  acid  and  fusion  with  alkali 
pyrosulphate,  determination  of  small  amounts  of  aluminum  in  pres- 
ence of  large  amounts  of  zinc,  determination  of  small  amoimts  of 
calcium  in  presence  of  large  amounts  of  magnesium,  study  of  tem- 
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Eeratures  obtainable  with  the  ordinary  types  of  laboratory  burners, 
ehavior  of  manganese  and  vanadiiim  in  the  precipitation  of  iron  and 
aluminum  witti  ammonium  hydroxide,  according  to  the  procedure  of 
Blum. 

LUBRICATING  OILS,  RUBBER,  PAPER,  TEXTILES,  INK,  AND  GLUE. 

(Chemical  analysis  and  investigations  of  oils,  rubber,  paper,  textiles,  ink,  glue,  air- 
plane dopes,  etc.,  with  special  reference  to  meeting  particular  requirements.) 

Airplane  Dopes. 

After  the  Signal  Corps  established  its  own  laboratory  in  Pitts- 
burgh, Pa.,  work  was  continued  for  the  Bureau  of  Construction  and 
Repair,  Navy  Department,  not  only  until  the  signing  of  the  armis- 
tice, but  up  to  the  present  time.  Numerous  trips  were  made  to  manu- 
factories of  dopes  and  of  airplanes,  as  well  as  to  aviation  fields,  in 
the  interest  of  the  Navy. 

Early  in  this  calendar  year  the  Department  of  Military  Aero- 
nautics, which  had  taken  over  the  aviation  program  of  the  Signal 
Corps,  found  it  advisable  to  return  to  the  Bureau  for  assistance  in 
the  preparation  of  a  lengthy  report  on  foreign  practice  in  doping 
and  related  matters.  Part  of  the  statements  made  by  military  ob- 
servers abroad  were  of  such  doubtful  reliability  and  so  open  to  ques- 
tion that  this  Bureau  was  asked  to  test  many  of  them  by  laboratory 
experiments. 

Chemistry  of  Leather. 

Full  details  of  the  Bureau's  work  on  leather,  including  that  of  the 
chemistry  division,  are  given  in  the  report  entitled  "Leather"  (p. 
524). 

Chemistry  of  Rubber. 

Full  details  of  the  Bureau's  work  on  rubber,  including  that  of  the 
chemistry  division,  are  given  in  the  report  on  rubber  (p.  520). 

Chemistry  of  Textiles  and  Commercial  Dyes. 

Full  details  of  the  Bureau's  work  on  textiles  and  commercial  dyes, 
including  that  of  the  chemistry  division,  are  given  in  the  report  of 
the  textile  section  of  Division  Vll  (p.  527). 

Pure  Dyes. 

A  great  deal  of  time  was  devoted  to  the  preparation  of  about  30 
carefully  made  and  purified  dyes.  This  was  done  in  connection  with 
the  projected  development  of  a  comprehensive  method  for  the  iden- 
tification and  analysis  of  dyes  by  spectroscopic  measurements.  Com- 
mercial dyes  can  not  be  used  to  obtain  the  fundamental  data,  because 
they  are  rarely  single,  pure  substances,  but  generally  contain  colored 
organic  impurities.  Different  salts  of  metals  are  also  frequently 
admixed.  It  is  obviously  impossible  to  determine  the  character  and 
intensity  of  color  of  the  dye  m  such  a  mixture. 

Camouflage. 

A  statement  of  the  work  on  dyed  fabrics  and  screens  for  camou- 
flage and  secret  signals  appears  in  the  report  of  Division  IV. 
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Photographic  Sensitizers. 

One  of  the  most  valuable  dyestufifs  for  sensitizing  photographic 
plates  to  certain  portions  of  the  spectrum  is  dicyanin.  This  is  a 
German  product.  Very  little  has  been  published  about  its  chemical 
nature  or  the  method  of  preparing  it,  and  that  little  is  probably  mis- 
leading or  lacking  in  some  important  detail.  Attempts  to  produce 
dicyanin  led  to  the  discovery  of  a  dye  which  is  in  some  respects 
superior  to  it. 

Chemistry  of  Inks. 

Writing  and  Copying  Inks. — A  great  many  writing  and  copying 
inks  were  tested  to  assist  the  General  Supply  Committee  and  the 
Post  Office  Department  in  awarding  contracts,  and  also  to  check  de- 
liveries made  by  contractors.  There  was  evident  an  increasing  tend- 
ency to  manufacture  inks  from  Prussian  blue.  This  color  is  very 
periiianent  under  some  conditions,  but  has  the  disadvantages  of  not 
turning  black  and  of  being  readily  removable  by  a  simple  chemical 
treatment. 

The  most  suitable  inks  for  permanent  writing  contain  iron  gallo- 
tannate.  On  the  paper  this  soon  oxidizes  to  an  intense  black,  al- 
though the  writing  is  at  first  very  pale.  To  get  around  this,  a  suit- 
able dye  is  always  used.  For  a  considerable  time  after  the  supply 
of  German  dyes  was  exhausted  American  ink  manufacturers  had 
great  difficulty  in  getting  suitable  dyes.  The  Bureau  learned  where 
satisfactory  colors  were  made,  and  was  thus  able  to  help  more  than 
one  ink  manufacturers  to  improve  his  product. 

Ink  Tablets  wnd  Powders. — For  many  years  various  brands  of 
tablets  and  powders  for  making  writing  ink  by  simply  dissolving 
them  in  water  have  been  on  the  market.  They  are  more  convenient 
than  ink  in  liquid  form,  because  they  occupy  so  little  space  in  ship- 
ment and  storage;  they  can  not  freeze  and  break  the  bottles;  they 
keep  indefinitely;  and  they  can  be  sent  safely  by  mail.  For  these 
and  other  reasons  the  Army  sent  many  thousands  of  tablets  and  pow- 
ders abroad.  The  same  reasons  appeal  to  the  Post  Office  Depart- 
ment, which  supplies  post  offices  throughout  the  country  from  Wash- 
ington. 

Until  recently  these  powders  and  tablets  have  been  made  of  "  ani- 
line," or,  more  correctly,  synthetic,  dyes.  Such  inks  can  not  have 
sufficient  permanence  for  record  inks,  and  for  that  reason  the  Bureau 
has  consistently  refused  to  recommend  them  for  use  by  the  Govern- 
ment departments. 

Red  and  other  colored  inks  are  necessarily  made  from  dyes.  It 
is  immaterial  whether  these  are  put  on  the  market  in  solid  or  liquid 
form. 

Within  the  past  year  a  few  brands  of  gallotannate  of  iron  tablets 
have  been  tested  by  the  Bureau.  Some  of  these  were  of  a  fairly  satis- 
factory quality,  but  others  were  not  only  turbid  when  freshly  dis- 
solved, but  the  ink  so  prepared  deposited  large  quantities  of  a  thick, 
gummy  sediment  in  a  few  days.  Properly  made  liquid  inks  give 
very  little  sediment,  because  enough  hydrochloric  or  other  mineral 
acid  is  added  to  keep  the  iron  compounds  in  solution.  These  acids, 
being  liquids,  can  not  be  used  in  powders  and  tablets.  The  Bureau 
found  that  solid  organic  acids  such  as  oxalic,  or  acid  salts  such  as 
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sodium  bisulphate,  can  be  used  with  success.    This  information  was 
passed  on  to  manufacturers  of  this  tj^pe  of  ink. 

Concentrated  Inks, — Possibly  owing  to  the  diflBculty  of  making 
suitable  ink  powders  and  tablets,  some  manufacturers  have  recently 
placed  concentrated  inks  on  the  market.  If  properly  made  and  not 
too  greatly  diluted,  there  is  no  reason  why  they  should  not  be  used 
for  permanent  records. 

Indelible  Inks, — A  considerable  quantity  of  indelible  ink  was  used 
by  various  branches  of  the  military  organization  for  marking  blan- 
kets, bales,  etc.  A  great  variety  of  materials  was  used  in  making  these 
inks.  By  laboratory  tests  and  by  washing  in  a  commercial  laundry 
it  was  learned  that  a  dye  of  good  quality,  dissolved  in  cresol,  made 
the  most  permanent  ink. 

Mi8cellaneo2ts  Inks. — ^Among  other  classes  of  ink  tested  were  the 
following:  Stamping,  drawing,  and  stenciling  inks,  and  those  to  be 
used  with  canceling  machines,  duplicators,  and  hektographs. 

Typewriter  Ribbons. — Many  ribbons  for  use  on  typewriters,  as  well 
as  smiilar  ribbons  for  time  recorders,  adding  and  computing  ma- 
chines, etc.,  were  examined  and  tested.  The  quality  of  the  nibric, 
the  amount  of  ink,  and  the  permanence  of  the  writing  were  all. 
considered  in  making  the  tests. 

Carbon  Papers. — Comparatively  few  carbon  papers  were  received 
for  test.  The  weight  and  quality  of  the  paper,  and  the  nature  and 
amount  of  the  coating  were  determined. 

Printing  Inks. 

The  Bureau  made  only  a  few  analyses  of  printing  inks,  but  much 
time  was  spent  in  devising  a  method  for  determining  the  properties 
known  to  printers  as  "tack,"  "length,"  or  "shortness,"  and  "carrying 
power  "  of  vehicles,  the  oil  absorption  of  pigments,  and  the  rate  of 
setting  vehicles  and  inks.  By  this  method  the  results  are  expressed 
numerically  and  duplicate  determinations  give  closely  concordant 
figures. 

Some  progress  has  been  made  in  correlating  the  data  obtained  in 
the  laboratory  with  the  behavior  of  the  inks  on  the  press,  but  many 
phases  of  the  subject  remaining  to  be  investigated  before  the  work 
can  be  regarded  as  complete. 

Printers'  Rollers. 

Printers'  rollers  are  made  of  glue,  water,  and  molasses  or  glycerol. 
A  difficulty  with  rollers  made  with  cane  molasses  is  that  thejr  can  not 
be  melted  and  recast  after  they  have  become  hardened  in  service.  The 
Bureau  devised  and  patented  a  method  of  using  specially  prepared 
beet  molasses  instead  of  cane  molasses.  The  behavior  of  these  rollers 
in  service  shows  that  they  can  be  used  much  longer  than  the  other 
without  hardening.    They  can  also  be  remelted. 

The  patent  (tfnited  States  1,284,172),  issued  November  5,  1918. 
was  dedicated  to  the  public. 

Glue,  Mucilage,  Paste. 

About  100  samples  of  glue,  mucilage,  and  paste  were  tested  for  the 
Government. 

Miscellaneous. 

Among  the  minor  items  in  which  the  section  was  interested  were : 
Paper  boxes  for  shoe  polish,  safety  matches,  linoleum  pastes ;  exam- 
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ining  mangrove  roots  for  tannin  and  dyestuffs ;  examining  morinda 
roots  for  dyestuffs;  preparing  inks  for  recording  instruments  and 
for  use  in  connection  with  the  etching  of  graduatedglassware ;  prepa- 
ration of  a  liquid  for  use  on  mimeograph  stencils;  bleaching  frcm- 
water  pearl  buttons,  etc. 

Examination  of  Materials  for  the  Steamboat-Inspection  Service. 

The  Steamboat-Inspection  Service  depends  upon  the  Bureau  not 
only  for  the  testing  of  goods  that  may  possibly  be  prohibited  on  pas- 
senger steamers  but  also  for  options  as  to  the  propriety  of  carrying 
chemicals  and  other  similar  substances. 

The  Bureau  agrees  with  the  Service  that  the  existing  Federal  law 
(Sec.  4472,  R.  S.) ,  which  was  passed  45  or  more  years  ago  and  which 
has  been  amended  several  times,  is  self-contradictory  and  hampering 
to  foreign  trade.  The  Steamboat-Inspection  Service  and  the  Bureau 
of  Standards  independently  made  reconmiendations  to  the  Secretary 
of  Commerce  that  steps  be  taken  to  have  tliis  old  statute  replaced  by 
one  abreast  of  the  times.  Their  suggested  outlines  for  a  new  law  were 
surprisingly  alike. 

METALS,  CEMENT,  AND  BITUMINOUS  MATERIALS. 

(Chemical  analysis  of  metals^  including  iron,  steel,  nonferrous  metals,  alloys,  sach  as 
brass,  type  metal,  and  solder ;  coated  metals,  such  as  tin  plate  and  galvanized  metals ;  lime 
plaster,  cement,  concrete,  bituminous  n>aterials,  including  tars,  asphalt  roofing  papers, 
roofing  felt,  etc.) 

Chemical  Work  on  Metals  and  Alloys. 

In  addition  to  a  large  amount  of  routine  testing  of  metals  and 
aUovs,  much  attention  has  been  given  to  trying  out  and  improving 
methods  of  chemical  testing.  Many  tests  were  made  for  the  purpose 
of  supplying  information  to  other  divisions  of  the  Bureau  to  aid  in 
determining  the  most  suitable  materials  for  various  military  needs 
and  to  explain  causes  of  failure.  A  number  of  special  metals  and 
alloys  were  analyzed. 

An  exposure  test  to  determine  the  relative  resistance  to  corrosion  of 
uncoated  sheet  iron  and  steel  was  made  in  cooperation  with  the  Post 
Office  Department.  Sheets  were  exposed  on  post  offices  in  several 
large  cities  and  subsequently  compared  at  the  Bureau.  The  use  of 
sheet  steel  containing  from  0.15  to  0.25  per  cent  of  copper  was  recom- 
mended. 

Protective  Metallic  Coatings. 

For  various  branches  of  the  War  and  Navy  Departments  tests  were 
made  of  numerous  samples  of  metal  rustproofed  by  different  com- 
panies and  by  different  methods. 

The  method  of  stripping  zinc-coated  metal  referred  to  in  last  year's 
report — by  means  of  sulphuric  acid  and  sodium  bichromate— has 
been  critically  examined  and  found  to  be  unsatisfactory  for  conmier- 
cial  application.  However,  careful  application  of  the  test  will  give 
a  fair  estimate  of  the  amount  of  zinc  applied. 

Salt-spray  tests  on  aluminum  alloys,  started  in  1917  in  coopera- 
tion with  the  metallurgy  division,  were  completed  and  reported  upon 
in  Technologic  Papers  Nos.  132  and  139. 

Corrosion  tests  were  made  for  the  Engineering  Division  of  the 
Ordnance  Department  on  German  silver  and  "  aluminized "  (tin- 
coated)  steel  hinges  for  meat  cans.  Considering  the  advantages  of 
using  steel,  the  tin-coated  hinges  were  regarded  as  superior  to  those 
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of  German  silver,  but,  in  order  to  conserve  tin,  zinc-coated  steel  was 
recommended. 

A  test  for  pinholes  in  lead  plating  was  developed  to  indicate  a  sat- 
isfactory lead  lining  for  gas  shells.  This  consists  in  immersing  the 
plated  steel  in  a  solution  containing  1  per  cent  of  sodium  f erricyanido 
and  2  per  cent  of  sulphuric  acid.  Pinholes  are  indicated  by  the 
appearance  of  a  characteristic  blue  precipitate. 

Bituminous  Materials. 

Roofing, — The  |)reparation  of  a  standard  specification  for  prepared 
roofing  discussed  in  last  year's  report  became  a  reality;  in  conjunc- 
tion with  the  War  Trade  Board  the  specification  was  prepared  and 
adopted.  It  included  methods  for  inspection,  testing,  and  instruc- 
tions for  inspectors;  but  with  the  cessation  of  the  war  the  need  of 
maintaining  a  corps  of  inspectors  at  the  plants  passed.  Millions  of 
squares  of  roofs  obtained  under  this  specification  but  laid  under 
high  pressure  failed  in  many  cases  to  be  satisfactory;  leaks  de- 
veloped which  at  first  were  blamed  on  the  quality  of  the  roofing  used, 
but  from  inspection  it  was  evident  that  the  fault  was  with  the  man- 
ner of  laying  and  not  the  material.  The  development  of  a  satisfactory 
bituminous  cement  to  repair  the  leaks  enabled  effective  repairs  to  be 
made  at  a  very  moderate  cost. 

Specifications  for  slate-surfaced  and  asphalt  shingles  were  also 
prepared,  but  the  specification  for  built-up  roofing,  which  is  required 
under  normal  conaitions,  still  remains  to  be  developed,  nor  has  it 
been  possible  to  make  a  systematic  inspection  of  the  repaired  roofs 
which  have  been  laid,  and  it  will  be  unfortunate  to  lose  this  informa- 
tion, which  is  necessary  to  improve  the  specifications  which  have 
been  in  use. 

Interior  coating  for  steel  ships. — The  specification  for  the  coating  of 
the  interior  of  steel  ships  prepared  originally  for  the  United  States 
Navy  Yard  at  Philadelphia,  and  extended  to  apply  to  the  bituminous 
enamel  used  on  the  lock  gates  at  Panama,  has  been  modified  by  re- 
stricting the  quantity  of  mineral  filler  and  controlling  the  con- 
sistency of  the  development  of  a  test  which  measures  this  condition 
so  as  to  improve  the  specification.  This  material  has  also  found  a 
use  for  steel  ships  being  built  by  the  Emergency  Fleet  Corporation. 

Interior  coating  for  steel  shells, — The  Ordnance  Department  of 
the  Army  asked  for  a  specification  for  an  inside  coating  for  high- 
explosive  shells  and  shrapnel.  This  coating  should  be  free  from 
any  lead  or  managenese  compounds;  it  should  not  dry  hard,  but 
remain  tacky,  so  as  to  bond  with  the  molten  T.  N.  T.  with  which  the 
shells  were  charged ;  and  should  not  have  any  effect  on  the  efficiency 
of  the  explosive.  A  Gilsonite  fluxed  with  a  soft  Bermudez  asphalt 
and  thinned  with  a  light  volatile  petroleum  product  appeared' to  give 
a  satisfactory  coating. 

.  Coating  for  grenades, — The  Ordnance  Department  also  desired  a 
coating  for  hand  and  rifle  grenades.  Hand  and  rifle  grenades  re- 
quire a  coating  which  will  dry  hard  on  a  greasy  surface,  as  it  is  not 
practicable  to  clean  them  after  machining.  A  hot  coal-tar  pitch  of 
relatively  low  penetration  and  high  melting  point  was  being  de- 
veloped for  this  purpose  when  the  closing  of  hostilities  practically 
slopped  production  of  grenades. 
156130-ooM  1©19 80 


Digitized  by  VjOOQIC 


466  REPORTS   OF  THE  DEPARTMENT   OF  COMMERCE. 

Coatings  for  Concrete  Ships. 

The  concrete  ship  was  a  new  venture  and  required  special  treat- 
ment. A  ship  is  subjected  to  great  and  various  strains  and  can  not 
be  made  per6ctly  rigid.  Concrete  is  usually  considered  a  rigid  ma- 
terial, but  in  fact  it  is  elastic,  and  if  it  is  properly  reinforced  it 
will  stand  much  distortion  without  failure.  Small  hair  cracks  may 
develop,  and  it  was  the  problem  to  cover  the  outside  of  the  structure 
with  an  elastic  waterproof  membrane  which  would  bridge  such 
small  cracks.  The  coating  must  not  be  affected  by  water,  must  not 
flow  when  subjected  to  the  pressure  of  the  water  when  the  vessel 
runs  at  maximum  speed,  and  must  present  a  suitable  surface  for  the 
application  of  antifouling,  boot-topping,  and  camouflage  paints  over 
it.  All  of  these  conditions  were  considered,  and  a  number  of  prod- 
ucts tested  in  an  effort  to  obtain  one  which  seemed  to  best  meet  condi- 
tions of  service.  Two  compositions  were  recommended,  and  further 
work  is  in  progress. 

Another  problem  in  connection  with  the  concrete  ships  was  to 
provide  an  inside  coating  for  oil  tanks.  Many  of  these  ships  were 
to  be  used  as  oil  tankers  for  the  transportation  of  a  variety  of  crude 
and  refined  oils.  The  problem  was  complicated  by  the  presence  of 
water  in  the  oil,  and  also  by  the  fact  that  these  tanks  might  fre- 
quently be  filled  with  water  as  ballast  on  return  trips,  so  tne  coat- 
ing must  be  resistant  to  both  water  and  oil.  After  an  extended 
investigation  it  was  recommended  that  a  Chinawood  oil-resin  var- 
nish, commonly  called  "  spar  "  varnish,  was  the  best  available  ma- 
terial. This,  however,  is  not  entirely  satisfactory,  and  nothing  bet- 
ter has  yet  been  tried.  It  is  believed  that  failures  have  been  more 
due  to  faulty  methods  of  application  and  to  expecting  more  than 
could  possibly  be  obtained  from  a  paintlike  coatmg  than  to  actual 
inferiority  or  material  used.  Probably  the  life  of  the  best  coatings 
available  will  always  be  short. 

Marine  Glue. 

In  an  attempt  to  meet  the  requirement  of  the  Naval  Hydroplane 
Service  for  a  marine  glue  for  pontoons  the  original  Jeffreys  marine 
glue,  made  in  England,  was  examined,  as  well  as  the  present  foreign 
product  and  domestic  substitutes,  in  the  hope  that  a  material  mi^t 
be  developed  which  would  make  this  country  independent  of  forei^ 
production.  Neither  the  present  foreign  product  nor  the  domestic 
substitutes  were  found  to  be  entirely  satisfactory,  but  it  was  found 
that  Manila  or  similar  varnish  resins,  with  pine  tar  and  rubber, 
thinned  to  proper  consistency,  also  blown  Mexican  or  Texas  asphalts 
with  gilsonite  and  a  mineral  filler  thinned  to  proper  consistency 
were  satisfactory. 

Linoleum  Cement. 

The  Bureau  of  Clonstruction  and  Repair,  Navy  Department,  de- 
sired information  on  linoleum  cement.  It  was  found  that  the  shellac 
cements,  with  alcohol  as  a  thinner  and  with  or  without  a  finely 
powdered  mineral  filler,  were  more  waterproof  and  held  the  linoleum 
more  tenaciously  to  the  concrete  or  steel  than  those  cements  made 
from  dextrin  or  other  water-soluble  gums  or  from  other  resins  cut 
in  alcohol.  Shellac  cements  with  mineral  filler  adhered  more  tena-  • 
ciously  and  did  not  become  brittle  on  drying,  as  did  shellac  cut  in 
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alcohol  without  the  filler.  When  water-soluble  pastes  were  used  it 
was  recommended  that  a  strip  1  foot  on  either  side  of  the  seams  and 
edges  should  be  cemented  with  a  waterproof  cement  to  keep  out 
moisture  and  thus  prevent  the  paste  from  moldinff.  The  Bureau  of 
Construction  and  Repair  have  reported  since  the  above  recommenda- 
tion that  the  failure  of  the  water-soluble  pastes  was  due  to  moisture 
in  the  cement  floor,  and  when  this  was  prevented  by  thorough  dry- 
ing they  were  justified  in  accepting  the  guarantee  of  the  contractor, 
ind  have  used  this  cheaper  type  of  linoleum  cement. 

Oakum. 

A  specification  was  also  developed  through  cooperation  with  the 
textile  division  for  oakum  for  the  Emergency  Fleet  Corporation, 
which,  as  far  as  can  be  learned,  is  the  first  definite  specification  for 
this  material. 

Separation  of  Benzol,  Toluol,  and  Xylol. 

As  a  result  of  the  investigation  made  at  Roberts  coke  ovens 
at  Canal  Dover,  Ohio,  a  laboratory  form  of  still  head  has  been  de- 
vised which  gives  remarkably  sharp  separation  of  benzol,  toluol, 
and  xylol.  This  still  head  will  be  described  in  a  technologic  paper. 
It  furnishes  a  laboratory  method  for  the  separation  of  these  com- 
pounds and  may  have  an  application  in  their  industrial  separation- 

Cement, 

About  8,000  samples  of  cement  were  tested  in  the  chemistry  divi- 
sion. Full  details  of  the  Bureau's  work  on  cement,  including  that 
of  the  chemistry  division,  are  given  in  the  report  on  cement,  etc. 
(p.  495). 

Miscellaneous  Tests. 

For  the  Railroad  Administration  some  60  samples  of  boiler-feed 
water,  boiler  scale,  and  boiler  compounds  were  analyzed  to  show,  if 
possible,  the  merits  of  the  Perolin  treatment  for  boiler  waters.  This 
work  is  still  in  progress. 

Many  miscellaneous  analyses  and  tests  were  made,  covering  sol- 
dering and  welding  fluxes,  magnesia-asbestos  preparations,  furnace 
cements,  aluminum  sulphate  for  treating  water,  water  from  military 
camps,  protective  backing  for  mirrored  surfaces,  fire-extinguishing 
liquids,  etc. 

PAINT,  VARNISH,  AND  SOAP. 

(Chemical  analysis,  testing,  and  exposure  tests  of  paint  and  varnish ;  chemical  analysis 
of  and  specifications  for  soap.) 

Paint  Specifications. 

Interdepartmental  Corwmittee  on  Paint  Specification  Standardiza- 
tion^— ^At  the  suggestion  of  the  War  Industries  Board  that  the  De- 
partment of  Commerce  attempt  to  prepare  uniform  standard  specifi- 
cations for  paint  materials,  a  conference  of  representatives  of  all 
the  interested  branches  of  the  Government  service  was  held  at  the 
Bureau  on  February  26,  1919.  This  conference  recommended  that 
an  interdepartmental  committee  on  paint-specification  standardiza- 
tion be  organized.  This  committee  was  organized  and  at  present 
consists  of  one  representative  each  from  the  War,  Navy,  Interior, 
Treasury,  Post  Office,  Agriculture,  and  Commerce  Departments,  the 
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Panama  Canal,  Railroad  Administration,  and  the  Paint  Manufac- 
turers' Association.  This  committee  has  held  a  number  of  meetings 
and  has  prepared  and  recommended  the  specification  for  linseed  oil, 
raw,  refined,  and  boiled,  which  has  been  issued  as  Bureau  Circular  No. 
82.  The  committee  is  considering  specifications  for  other  paint  mate- 
rials, and  it  is  hoped  that  a  number  of  such  specifications  will  be  issued 
within  the  next  year. 

Miscellaneous  Paint  Specifications. — ^A  ffreat  number  of  miscel- 
laneous paint  materials  specifications  have  been  prepared.  Mention 
may  be  made  of  two. 

I'he  War  Industries  Board  requested  specifications  for  paint  to  be 
used  in  housing  projects  for  the  Grovernment  and  that  an  especial  at- 
tempt be  made  to  have  these  specifications  cover  the  use  of  materials 
entirely  of  American  origin.  As  a  result  of  our  cooperation  with 
manufacturers  and  other  experts,  the  War  Industries  Board  paint 
committee  recommended  to  the  Housing  Corporation  specifications 
for  a  number  of  paints  to  be  used  on  wooden  houses. 

In  accordance  with  a  request  from  the  Forest  Service,  Department 
of  Agriculture,  specifications  for  white,  cream,  drab,  cinnamon- 
brown,  and  green  paints  were  furnished. 

Projectile  Paints. — In  the  latter  part  of  the  fiscal  year  ending  June 
30, 1918,  and  extending  over  to  the  present  fiscal  year,  a  large  number 
of  samples  of  very  rapid  drying  paints  for  use  on  projectiles  were 
tested  at  the  request  of  War  Department  officials,  and  specifications 
were  prepared  and  sent  to  the  Edgewood  Arsenal,  Baltimore.  Paints 
covered  by  this  specification  are  very  rapid-drying  and  were  designed 
for  use  during  periods  of  heavy  production.  The  War  Department, 
however,  has  specifications  for  projectile  paint  of  a  different  nature 
than  the  above-mentioned,  being  much  slower  in  drying,  and  the  Bu- 
reau has  not  been  able  to  learn  which  type  of  paint  has  been  actually 
used  by  the  War  Department,  although  it  would  appear  that  the  type 
contemplated  by  the  Bureau's  specification  is  far  superior  for  periods 
of  intense  production  than  the  material  specified  by  the  War  Depart- 
ment. 

Protective  Coatings  for  Ordnance  Stores. 

After  the  signing  of  the  armistice  the  Ordnance  Department 
asked  for  advice  relative  to  the  painting  of  guns,  shells,  and  other 
equipment  for  storage.  Experiments  were  carried  out  to  determine 
the  thickness  of  films  on  shells  after  brushing  and  spraying,  and  it 
was  found  that  three  coats  of  paint  could  be  applied  to  shells  without 
increasing  the  diameter  to  exceed  the  tolerances  permitted.  Recom- 
mendations were  made  as  to  the  character  of  paint  to  be  used  for 
storing  this  type  of  equipment. 

In  addition  to  requests  from  the  Army  officers  regarding  methods 
of  painting  ordnance  stores,  a  large  number  of  requests  came  in  re- 

firding  the  use  of  oily  coatings  generally  Imown  as  slushing  oils, 
ormerly  these  materials  were  used  for  protecting  bright  parts  of 
machinery  for  only  short  periods,  and  there  is  no  information  avail- 
able as  to  the  length  of  time  that  such  coatings  will  afford  protection. 
After  examining  a  large  number  of  samples  of  such  materials,  some 
mimeographed  notes  on  protecting  metal  in  storage  were  furnished 
to  a  large  number  of  Army  officers.  They  contain  a  ^neral  state- 
ment of  the  nature  of  such  materials  and  proposed  specifications  for 
three  types. 
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Tests  of  Water  Resistance  of  Enamels  and  Varnishes. 

A  very  large  number  of  samples  of  enamels  and  varnishes  whicli 
were  used  on  naval  aircraft  were  tested  for  the  Navy  Department 
with  a  view  to  getting  the  most  waterproof  and  durable  coating  to 
*PPly  to  wooden  parts  of  airplanes.  The  net  results  of  these  tests 
seem  to  indicate  than  an  enamel  made  of  a  vehicle  of  spar  varnish  and 
a  pigment  containing  a  considerable  quantity  of  white  lead  is  about 
the  most  satisfactory  material  available.  The  specifications  were, 
however,  at  the  Bureau's  advice,  changed  so  as  to  cover  physical  re- 
quirements and  eliminating  definite  requirements  as  to  composition 
of  pigment. 

Fireproofing  Fiber  Board. 

Some  of  the  Army  hospitals  were  made  of  a  waterproofed  wood- 
fiber  board  known  as  Insulite.  This  construction  proved  to  be  a  very 
great  fire  hazard  and  at  the  request  of  the  Construction  Division  of 
the  Army  investigations  in  cooperation  with  the  Heat  Division,  with 
the  object  of  lessening  the  fire  risk,  were  made.  It  was  found  that  a 
solution  of  water  glass  was  the  most  successful  treatment  tried,  and 
diminished  the  fire  risk  somewhat,  but  the  danger  from  fire  will 
always  be  very  great  with  this  type  of  construction.  It  was  recom- 
mended that,  as  far  as  possible,  the  buildings  constructed  of  this 
board  be  discarded  and  further  use  of  this  building  material  be  dis- 
continued, but  that  where  the  buildings  could  not  be  vacated  all  the 
interior  walls  be  treated  with  a  spray  coat  of  a  solution  of  water 
glass. 

Carbon-Tetrachloride  Fire-Extinguishing  Liquid. 

At  the  request  of  the  War  Industries  Board  and  the  Quartermaster 
General,  War  Department,  experiments  were  made  to  find  a  substi- 
tute for  chloroform  as  a  ireezing-point  depressant  in  carbon-tetra- 
chloride  fire-extinguishing  liquids.  It  was  found  that  gasoline  and 
turpentine  were  both  efficient,  and  the  resulting  mixtures  were  fire- 
extmguishing  liquids.  It  is  believed  that  the  use  of  these  depressants 
would  have  resulted  in  a  very  ^eat  saving  in  money  to  the  War  De- 
partment, but  the  signing  of  the  armistice  removed  the  necessity  for 
the  conservation  of  chloroform,  which  was  the  material  previously 
specified  as  a  freezing-point  depressant,  and  it  is  doubtful  whether 
gasoline  and  turpentine  will  be  used  for  this  purpose  in  normal  times. 

Soap. 

A  great  many  samples  of  soap  have  been  examined  for  all  branches 
of  the  Government  service.  Additional  specifications  were  prepared 
and  a  new  edition  of  Circular  No.  62,  containing  additional  suggested 
specifications,  was  iSvSued.  In  addition  to  the  specifications  ^iven  in 
the  circular,  others  for  shaving  cream  were  prepared  for  the  Pur- 
chase, Storage  and  Traffic  Division  of  the  War  Department,  and  the 
Bureau  is  informed  unofficially  that  these  have  been  practically 
adopted.  In  connection  with  these  soap  specifications  it  may  be  men- 
tioned that  shaving  cream  and  liquid  soap  are  materials  which  the 
Bureau  does  not  recommend.  It  is  believed  that  the  liquid  soap  is 
not  as  satisfactory  as  cake  soap  and  the  shaving  cream  is  far  more 
expensive  than  other  types  of  shaving  soap.  There  seems  to  be  a 
demand  for  these  articles ;  hence  the  specifications  were  prepared. 
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Linseed  Oil. 

Linseed  oil  is  the  most  important  liquid  used  in  the  paint  and  var- 
nish industry.  It  is,  therefore,  very  important  to  not  only  have 
adequate  determinations  for  purity,  but  to  develop  some  tests  for 
quality  of  oil  of  undoubted  purity,  since  there  is  a  ^eat  difference 
in  the  value  of  different  lots  of  linseed  oil  of  undoubted  purity.  It 
appears  that  the  presence  of  foots  is  the  most  probable  cause  of  in- 
feriority in  pure  linseed  oil.  The  test  for  foots  was  developed  in  this 
laboratory  some  years  ago  and  has  been  incorporated  in  recent  speci- 
fications. 

The  most  important  determination  in  ascertaining  the  purity  of 
linseed  oil  is  the  iodine  number.  Unfortunately,  there  is  quite  a  wide 
range  in  the  iodine  numbers  of  pure  linseed  oils  from  different  parts 
of  the  world.  It  is,  therefore,  possible,  with  present  methods,  to 
skillfully  adulterate  linseed  oil  of  high  iodine  number  with  other  oils 
and  pass  the  mixture  as  pure.  The  determination  of  the  percentage 
of  insoluble  hexabromides  has  been  frequently  recommended  as  a 
much  more  reliable  method  of  determining  adulteration  than  the 
iodine  number.  L^nfortunately,  all  the  published  methods  for  the 
determination  of  hexabromide  have  been  faulty  in  that  different 
analysts  could  not  get  concordant  results  with  them.  In  the  last  few 
months  some  important  work  on  this  determination  has  been  done  in 
this  laboratory  and  a  tentative  method  prepared  which  is  being 
tested  in  a  number  of  other  laboratories.  It  is  believed  that  the  de- 
fects of  the  older  methods  have  been  largely  overcome  and  it  is  hoped 
that  this  method  may  prove  of  great  value  to  the  oil  analyst. 

Miscellaneous. 

Among  minor  problems  handled  niay  be  mentioned  determination 
of  carboti  in  pigment,  varnish  for  rifle  and  hand  grenades,  tests  of 
proposed  gasoline  substitutes,  and  many  other  such  problems. 

6.  ENGINEERING  RESEARCH  AND  TESTING. 

[Operative  efficiency  of  mechanical  appliances,  accuracy  of  engineering  inatniments.  conditiona 
affecting  their  efiective  use,  e.  g.,  structure  and  design  as  related  to  durability  and  efficiency; 
methods  of  standardization  and  tests,  standards  of  performance  and  fundamental  researdiet 
on  the  scientific  principles  involved  in  speedometers,  pressure  gauges,  water-current  meters, 
anemometers,  tachometers,  gasoline  and  other  motors,  propellers,  and  other  airplane  parts 
and  materials,  etc.] 

MECHANICAL  APPLIANCES. 

(Investigation  and  calibration  of  special  mechanical  appliances:  development  of  meth- 
ods and  apparatus  for  standardizing  the  performance  of  such  appliances ;  investigation  of 
operative  efficiency  of  mechanical  appliances,  such  as  fire  extinguishers,  radiator  traps, 
vacuum  cleaners,  etc) 

Fire-Extinguisher  Investigations  and  Tests. 

An  investigation  of  hand  chemical  fire  extinguishers  and  similar 
apparatus,  undertaken  several  years  ago  at  the  request  of  the  Steam- 
boat-Inspection Service,  to  determine  the  merits  of  devices  of  this 
character  intended  for  use  on  vessels  under  its  jurisdiction,  was  con- 
tinued to  include  the  investigation  and  test  of  apparatus  offered  for 
inclusion  in  its  approved  list  during  the  past  year. 

A  total  of  78  fire  extinguishers  of  various  types  were  tested  for  the 
different  Government  departments. 
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The  necessitjr  for  fire  protection  of  gasoline-driven  vehicles,  air- 
planes, and  similar  risks  where  low  temperatures  may  be  encountered 
and  other  conditions  of  service  preclude  the  use  oi  older  forms  of 
apparatus  depending  on  solutions  of  water,  has  resulted  in  the  de- 
vefopment  of  a  1-quart  liquid-chemical  extinguisher  using  an  extin- 
guishing agent  consisting  principally  of  carbon  tetrachloride.  Ex- 
tinguishers of  this  type  are  peculiarly  subject  to  deterioration  after 
a  short  time  in  sciTice.  At  the  request  of  the  Bureau  of  CJoiistruc- 
tion  and  Repair,  Navy  Department,  ah  investigation  was  made  of 
extinguishers  of  this  type  to  supply  data  to  be  used  as  a  basis  for 
establishing  an  approved  list  for  the  purchase  of  such  devices. 
Results  of  tests  conducted  for  this  purpose,  including  tests  after  six 
months  in  service,  on  a  number  of  samples  of  seven  different  makes 
of  extinguishers  showed  the  majority  of  the  brands  tested  to  be 
unsuited  for  the  purpose  intended. 

To  conserve  the  supply  during  the  jjeriod  of  the  war  of  certain 
chemicals  used  in  fire-extinguislmig  fluids,  a  series  of  fire  tests  was 
made^  in  cooperation  with  the  chemical  division,  to  determine  the 
effectiveness  of  substitutes  proposed  for  this  purpose. 

A  member  of  the  section  served  on  a  committee  of  the  War  Depart- 
ment for  the  standardization  of  fire  apparatus. 

Comparative  Test  of  Roof  Ventilators. 

For  the  equipment  of  cantonments,  hospitals,  and  other  buildings 
it  was  necessary  for  the  Army  to  purchase  large  numbers  of  roof 
ventilators.  No  reliable  test  data  as  to  the  eflSciency  of  the  various 
types  and  makes  offered  for  sale  were  available.  At  the  request  of 
the  Construction  Division  of  the  Army,  a  comparative  test  of  some  33 
different  18-inch  ventilators  was  made  in  the  Bureau's  wind  tunnel. 
The  comparative  efficiency  of  the  different  samples  in  exhausting  air 
at  different  wind  velocities  under  identical  conditions  for  each  venti- 
lator was  determined  and  a  report  submitted,  in  which  the  various 
makes  of.  ventilators  were  listed,  in  the  order  of  their  merit,  for  the 
guidance  of  the  purchasing  officers. 
Thermostatic  Valves  for  Vacuum  Heating  Systems. 

The  investigation  of  thermostatic  radiatoh  valves  for  vacuum 
heating  systems  for  the  Office  of  the  Supervising  Architect  of  the 
Treasury  Department  has  been  continued  to  include  the  new  de- 
vices 01  this  character  submitted  to  that  office  in  connection  with 
buildings  under  its  control.  The  efficient  and  economical  opefration 
of  a  vacuum  heating  system  is  principally  dependetit  on  the  success- 
ful operation  of  these  valves,  one  of  which  is  connected  to  each 
radiator  outlet.  Tests  are  made  under  different  working  conditions 
to  detefrmine  whether  these  devices  are  successful  in  keeping  the 
radiator  up  to  the  temperature  of  the  steam  supplied,  by  the  con- 
tinuous removal  of  air  and  water,  without  permitting  the  waste 
resulting  through  the  escape  of  uncondensed  steam  to  the  return 
line. 

Performance  specifications  for  these  valves  have  been  formulated 
and  are  being  used  by  the  Treasury  and  other  Governmefnt  depart- 
ments in  the  purchase  of  equipment  of  this  character. 
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Miscellaneous  Tests  of  Mechanical  Appliances  and  Equipment. 

Numerous  miscellaneous  tests  of  mechanical  appliances  were  made 
of  a  more  or  less  extended  character,  including  a  series  of  tests  of 
relief  disk  and  fusible  plugs  of  high-pressure  valves  for  use  on 
hydrogen  cylinders,  and  numerous  tests  of  powder  containers  for 
the  War  Department,  tests  of  reducing  valves,  steel  tubing,  flexible 
metallic  hose,  relief  valves,  pipe  fittings,  etc.,  for  the  various  Gov- 
ernment departments  and  for  private  firms. 

ENGINEERING  INSTRUMENTS. 

(Inveetigatioii  and  callbratioii  of  engrineering  instraments,  testing  of  water-current 
meters,  water  meters,  high  and  low  pressure  gauges,  speedometers,  anemometers,  and 
tachometers ;  researches  on  problems  affecting  the  precision  of  operation  of  such  instru- 
ments, including  standards  of  performance.) 

Water-Current  Meter-Rating  Station. 

In  the  development  of  the  water  resources  of  the  country  in  power 
development,  irrigation,  flood  prevention,  and  similar  projects  an 
accurate  knowledge  of  the  quantity  of  water  being  discharged 
through  rivers  and  other  open  channels  is  essential.  These  data 
are  based  on  measurements  oi  the  velocity  of  the  flowing  water  made 
with  current  meters.  To  insure  the  accuracy  of  these  measurements, 
these  instruments  must  be  periodically  calibrated  by  towing  tests 
in  still  water. 

Installations  satisfactory  for  this  purpose,  involving  the  use  of 
a  body  of  still  water  and  suitable  means  of  propelling  the  meter 
through  the  water  over  a  range  of  uniform  velocities,  together  with 
instruments  for  making  the  necessary  observations,  are  so  costly  as 
to  be  practically  limited  to  Government  stations  or  those  at  large 
universities.  The  inclosed  rating  station  maintained  for  this  pur- 
pose at  the  Bureau  furnishes  exceptional  facilities  for  the  calibration 
and  study  of  these  instruments. 

During  the  past  fiscal  year  a  total  of  184  current-meter  ratings 
were  made  for  engineers  in  Grovemment  and  private  service. 

A  series  of  tests  was  made  of  two  experimental  meters  submitted 
to  the  Bureau  to  determine  their  suitability  for  the  special  purpose 
for  which  they  were  designed. 

Calibration  of  Engineering  Instruments. 

During  the  fiscal  year  calibrations  were  made  of  201  pressure 
and  vacuum  test  gauges,"  including  gauges  for  the  measurement  of 
pressures  up  to  30,000  pounds  per  square  inch,  12  tachometers,  10 
anemometers,  and  a  number  of  miscellaneous  tests  of  instruments, 
including  indicators,  speedometers,  etc. 

Theory  of  Measuring  Instruments. 

The  work  on  this  subject  discussed  in  the  last  annual  report  has 
been  continued.  The  errors  commonly  known  as  calibration  errors, 
when  they  are  repeated  consistently  on  successive  readings,  are  not 
seriously  detrimental  in  the  laboratory  use  of  measuring  instruments, 
as  they  can  be  corrected  by  simple  calculation.  Variant  errors,  on  the 
contrary,  are  characterized  by  failure  to  repeat  their  values  on  re- 
peated trials,  and  hence  their  correction  requires  special  analysis  and 
treatment.  The  research  which  was  originally  intended  to  lay  down 
specific  definition  and  formulation  of  the  variant  errors  of  measuring 
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instruments  has  resulted,  in  addition,  in  the  development  of  a  method 
by  which  the  accuracy  of  determinations  made  with  indicating  instru- 
ments under  certain  specified  conditions  of  use  and  manipulation  caiv 
be  signally  increased,  oftentimes  fiftyfold.  In  connection  with  this, 
work  it  was  shown  tnat  when  the  conditions  surrounding  the  use  of 
an  instrument  are  subject  to  control  in  certain  simple  respects  even 
an  instrument  of  crude  and  inaccurate  construction  can  be  made  to 
furnish  results  of  surprisingly  accurate  character.  The  researches, 
forming  the  experimental  basis  for  this  method  have  been  published 
in  one  of  the  scientific  periodicala 

The  general  principles  developed  during  this  investigation  have 
also  resulted  in  a  new  method  of  specifying  the  performance  of  a 
wide  range  of  measuring  instruments.  Thus  it  was  shown  that  an 
indicating  instrument  is  analogous  to  a  specimen  of  structural  ma- 
terial under  stress,  in  that  the  occasioning  of  a  deflection,  after  cyclic 
operation  has  been  set  up,  implies  the  storing  up  of  a  definite  amount 
of  mechanical  or  other  energy  in  the  instrument.  The  completeness- 
with  which  the  stored  energy  is  restored  when  the  deflection  is  again 
reduced  to  zero  may  be  called  the  "  resilience  "  of  the  instrument  and 
affords  a  useful  measure  of  the  perfection  of  the  instrument  as  re- 
gards the  consistency  or  reproducibility  of  its  determinations.  This  is. 
a  result  of  the  fact  that  all  causes  which  produce  variability,  or,  as  it 
may  now  be  more  exactly  termed,  variancy,  of  a  sort  which  is  inherent 
in  the  operation  of  an  instrument  itself,  rather  than  in  its  environ- 
ment, can  be  correlated  with  energy  dissipation  due  to  the  imperfect 
"elasticity"  or 'the  energy-trjinsformation  ineflSciency  of  an  instru- 
ment. The  relative  magnitudes  of  this  energy  loss  for  instruments 
of  different  types  designed  for  similar  purposes  afford  a  criterion  of 
quality  which  is  in  large  measure  effective  in  establishing  a  definite 
basis  lor  selection  of  an  instrument  for  a  given  purpose. 

These  studies  have  been  extended  to  determine  the  effect  of  vibra- 
tion, or  tapping,  upon  the  indications  of  an  instrument,  and  it  was 
found  possible  to  establish  the  general  relation  of  the  calibration 
obtained  under  these  conditions  to  that  obtained  when  the  instrument 
is  operated  slowly  and  aperiodically  without  jarring.  A  general  dis- 
cussion of  the  subject  of  the  variance  of  measuring  instruments,  with 
suggestions  for  its  numerical  specification  and  for  its  correction  in 
laboratory  practice,  was  presented  before  a  scientific  society  by  the 
Bureau's  expert  in  this  field. 

The  immediate  application  of  these  results  is  to  instruments  of  the 
so-called  indicating  types,  in  which  the  momentary  value  of  the  quan- 
tity measured  is  diown  (as  a  pressure  gauge  or  a  weighing  scale), 
rather  than  to  those  of  the  integrating  or  totalizing  type,  m  which 
the  summation  or  total  of  the  values  registered  up  to  the  time  of  ob- 
servation is  recorded  (as  a  watt-hour  meter  or  a  clock).  These  in- 
vestigations have  shown  the  necessity  for  exact  definitions  of  a  num- 
ber of  the  terms  entering  into  the  specification  of  instrument  per- 
formance, including  accuracy,  sensitiveness,  passiveness,  hysteresis, 
lag,  resilience,  variance,  gross  precision,  and  effectiTe  or  useful  pre- 
cision. A  publication  is,  therefore,  being  pi^epared  in  which  all  these 
terms  will  be  clearly  set  forth  and  discriminated  and  a  method  for  the 
definite  performance  rating  of  instruments  will  be  outlined. 
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AERONAUTIC  INSTRUMENTS. 

(InyestigattoD,  testing,  and  experimental  development  work  on  all  types  of  aircraft 
instruments,  including  altitude-measuring  instruments,  rate-of-climb  inofcators,  engine- 
speed  and  air-speed  indicators,  airplane-pressure  gauges,  gasoline-supply  gauges,  in- 
•clinometers,  banking  indicators,  turn  indicators,  bomb  sights,  and  oxygen-control  appa- 
ratus ;  also  mercurial  barometers,  weather  and  surveying  aneroids  and  sphygmoman- 
ometers ;  development  of  methods  of  testing,  improvement  in  design  of  such  Instruments, 
fundamental  researches  on  the  physical  principles  of  such  instruments,  studv  of  tbeir 
^operation  in  actual  service,  and  determination  or  corrections  required  for  aircraft-perform- 
■ance  tests.) 

Fundamental  Theoretical  Work. 

There  are  various  instruments  which  have  some  physical  problems 
in  common.  These  have  been  solved  once  for  all  by  general  mathe- 
matical methods,  so  that  the  results  can  be  applied  to  individual 
<;ases  as  they  arise.  Problems  concerning  the  flow  of  fluids  which  may 
be  met  in  the  rate-of-climb  indicator,  in  air-speed  indicators,  and  in 
oxygen-control  apparatus  form  one  such  group.  Another  is  the 
<letermination  of  tne  combined  effect  of  thermal  expansion  and 
<;hange  of  elasticity  with  temperature  on  instruments  constructed 
with  springs  and  diaphragms.  A  third  group  deals  with  the  theory 
of  errors.  The  results  of  such  investigations  are  to  be  found  in 
Scientific  Paper  No.  331,  A  Relation  Connecting  the  Derivatives  of 
Physical  Quantities,  and  in  the  technical  information  circulars  re- 
ferred to  below. 

Development  of  Standard  Testing  Equipment. 

Recommendations  for  standard  testing  outfits  and  propedure  for 
testing  altimeters  have  been  furnished  at  the  request  of  the  French 
•Government,  the  Canadian  Government,  the  United  States  Navy,  the 
Engineer  Corps,  and  the  Bureau  of  Aircraft  Production  of  the 
United  States  Army.  In  the  last  instance  the  first  barometers  needed 
were  designed  ana  constructed  by  the  Bureau;  later  orders  were 
filled  commercially  on  the  basis  of  Bureau  of  Standards'  specifica- 
tions. The  first  equipment  available  for  testing  oxygen  apparatus 
was  also  developed  by  the  Bureau  and  adopted  by  uie  Army  and 
the  instrument  manufacturers.  In  addition  to  such  equipment, 
which  was  developed  for  use  in  production  and  inspection  work,  the 
Bureau's  own  standards,  necessarily  of  a  more  refined  degree  oi  ac- 
curacy, were  further  improved  during  the  year.  For  example,  in 
the  tachometer  laboratory  a  standard  test  set  vras  constructed  in 
which  a  master  tachometer  of  the  liquid  type,  carefully  studied  for 
temperature  errors  and  lag,  is  connected  to  a  large  motor-driven  fly- 
wheel to  insure  steadiness  of  indications;  and  for  checking  it  against 
the  standard  time  signals  of  the  Bureau  an  automatic  electro-mag- 
netic clutch  was  devised.  To  facilitate  testing  tachometers  in  quan- 
tity, a  multiple-connection  drive  was  made.  A  large  soimd-proof 
chamber  was  built  for  the  continuous  running  of  vibration  tests  with 
a  minimum  of  disturbance  to  the  other  workers  in  a  seriously  over- 
crowded laboratory.  A  vacuum  chamber  with  mercury-seal  connec- 
tions for  the  driving-shaft  was  constructed  for  testing  certain  ta- 
chometers under  altitude  conditions.  Similar  improvements  were  de- 
veloped in  all  the  other  laboratories  of  the  section.  In  addition, 
methods  for  testing  rate-of-climb  indicators  and  gyroscopic-tum  in- 
dicators were  originated  during  the  year. 
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Construction  and  Performance  Specifications. 

On  the  occasion  of  a  trip  to  Europe  six  years  ago  a  comparison  was 
made  between  the  Britidi,  French,  and  German  performance  speci- 
fications for  aneroid  barometers  and  those  issued  by  the  Bureau. 
Soon  after  our  country  entered  the  war  a  critical  study  was  made 
-of  the  British  specifications  for  standard  airplane  instruments  which 
had  been  placed  at  the  disposal  of  the  aeronautic  instruments  section 
of  the  Bureau  by  the  Eoyal  Flying  Corps.  At  the  same  time  a  survey 
was  made  of  the  manufacturing  facilities  of  the  coimtry.  Thus  the 
Bureau  was  already  prepared,  when  called  upon  by  our  aviation  au- 
thorities, to  give  advice  in  regard  to  instrument  production  and  to 
render  expert  assistance  in  preparing  specifications.  As  a  result  all 
the  instruments  adopted  as  standard  by  the  Armjr  and  Navy  were 
based  directly  or  indirectly  on  specifications  originating  in  the 
Bureau.    During  the  past  year  this  work  has  been  continued. 

Kesearches  on  the  Errors  of  Instruments. 

Aside  from  the  ordinary  errors  met  in  engineering  instruments, 
such  as  incorrect  calibration,  parallax,  looseness  or  friction  in  the 
mechanism,  elastic  hysteresis,  and  secular  changes,  those  used  on  air- 
craft may  be  further  influenced  by  the  physical  conditions  peculiar 
to  aviation,  viz,  (1)  extreme  drop  of  atmospheric  pressure,  (2)  ex- 
treme change  in  temperature,  (3)  vibration,  (4)  acceleration  or  in- 
clination. For  example,  a  pressure  gauge  of  the  Bourdon-tube  type 
suitable  for  the  engine  room  may  not  be  accurate  when  chilled  much 
below  the  freezing  point ;  and  a  tachometer  of  the  air-viscosity  type, 
perfectly  suitable  as  an  automobile  speedometer,  may  show  from  5 
to  10  per  cent  drop  in  reading  at  a  pressure  corresponding  to  an  alti- 
tude of  25,000  feet.  Expermients  to  determine  the  characteristic 
errors  of  different  types  of  construction  for  each  of  the  various  instru- 
ments have  been  continued  and  extended  during  the  year.  Such 
investigations  are,  perhaps,  the  most  essential  feature  of  the  labora- 
tory work  of  the  section,  and  have  been  of  especial  importance  during 
the  war  on  account  of  the  tendency  for  the  errors  to  get  larger  when- 
ever production  is  speeded  up.  The  results  provide  a  basis  for  per- 
formance specifications,  for  improvements  in  design  or  in  production 
fTocesses,  and  for  estimating  the  corrections  of  mstruments  in  use. 
n  the  case  of  altimeters,  tachometers,  and  air-speed  indicators  the 
foregoing  data  have  been  supplemented  by  a  statistical  analysis  of 
the  results  of  the  routine  tests.  Of  especial  interest  during  the  past 
year  may  be  mentioned  a  comparative  study  of  the  various  physically 
different  types  of  tachometers  (chronometric,  centrifugal,  magnetic, 
electric,  air-impulse,  air- viscosity,  and  liquid  types) ;  a  determination 
of  complete  corrections  for  the  barographs  employed  in  a  flight  which 
established  a  world's  altitude  record;  and  an  experimental  study  of 
Venturi  tubes.  The  latter  comprised  experiments  in  a  water  channel 
and  in  a  so-called  vacuum  wind  timnel,  for  the  observation  of  effects 
due  to  the  density,  viscosity,  and  compressibility  of  the  medium.  It 
will  serve  as  a  starting  point  later  for  the  computation  of  altitude 
corrections  for  air-speed  indicators. 

Flight  Tests  on  Airplane  Instruments. 

Taking  with  him  in  an  airplane  instruments  previously  studied  in 
the  laboratory,  the  expert  physicist  is  able  to  observe  and  explain 
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peculiarities  in  their  behavior  which  might  pass  unnoticed  by  the 
aviator,  yet  prove  serious  later.  Such  a  flight  was  made  in  1913 
before  any  instruments  distinctively  designed  for  airplane  use  were 
yet  on  the  market,  and  they  have  been  continued  at  intervals  during 
the  war  in  cooperation  with  the  aviation  authorities.  Among  those 
made  during  the  summer  and  fall  of  1918  was  a  seaplane  flight  on  a 
dark  night  for  the  demonstration  of  a  projection  type  of  night-alti- 
tude indicator;  also  a  trip  across  the  Channel  from  England  to 
France,  at  which  time  a  comparison  was  made  between  the  British 
and  American  compass ;  a  performance  test  of  an  airplane  3  miles  up 
over  the  suburbs  of  Paris;  a  series  of  high-altitude  flights  for  the 
study  of  oxygen  apparatus;  flights  for  the  testing  of  rate-of-climb 
indicators;  and  flights  for  the  testing  of  gyroscopic  and  other  in- 
clinometers. 

Instrument  Collection. 

Extensive  additions  have  recently  been  made  to  the  collection  of 
aircraft  instruments,  including  a  barograph  of  exceptional  design 
by  De  Giglio,  of  Turin ;  a  large  French  compass  with  unique  mechani- 
cal features  for  use  on  dirigibles ;  and  a  combination  German  instru- 
ment containing  fore-and-aft  inclinometer,  banking  indicator,  and 
gyroscopic-turn  indicator.  This  collection  has  been  of  value  for  in- 
struction, investigation,  and  instrument  production,  and  undoubtedly 
is  now  one  of  the  most  complete  in  the  world. 

Salvage  Methods. 

A  study  has  been  made  of  practical  methods  for  repairing  defective 
or  damaged  instruments,  with  particular  reference  to  expedients  for 
readjusting  the  mechanism  so  as  to  give  a  correct  calibration,  a  more 
uniform  scale,  or  a  satisfactory  degree  of  temperature  compensation. 
Such  work,  especially  on  recording  instruments,  has  at  times  been 
done  at  the  Bureau,  and  the  information  has  proved  of  value  to 
American  manufacturers  and  to  our  salvage  oflScers  and  mechanics  at 
flying  fields  here  and  in  France. 

Study  of  European  Instruments  and  Methods  of  Testing. 

With  the  authority  of  the  Secretary  of  War  and  Secretary  of  the 
Navy,  a  representative  of  the  Bureau  made  a  visit  to  the  establish- 
ments of  the  American  forces  abroad,  leaving  in  August,  1918,  and 
including  some  of  the  principal  airdromes,  factories,  and  laboratories 
of  the  allied  Governments  in  England,  France,  and  Italy.  This  trip 
afforded  an  exchange  of  the  latest  technical  information  and  provided 
first-hand  knowledge  of  conditions  attending  the  use  of  aeronautic 
instruments  in  military  and  naval  operations.  The  reports  of  the 
Bureau's  instrument  investigations  proved  to  be  of  interest  at  all 
points  visited,  and  some  of  them  were  immediately  duplicated  or 
translated  for  confidential  use.  In  return,  valuable  information  and 
samples  of  instruments  and  materials  were  made  available  to  the 
Bureau,  and  a  number  of  urgent  experimental  problems  were  pro- 
posed for  the  Bureau  to  take  up.  As  an  aid  in  the  study  of  the 
technique  of  instrument  testing,  eight  typical  American  instruments 
(altimeter,  air-speed  indicator,  compass,  thermometer,  two  pressure 

ftuges,  and  two  tachometers)  which  had  previously  been  tested  at  the 
ureau  were  taken  over  and  submitted  for  test  at  the  Royal  Aircraft 
Establishment  in  England,  and  elsewhere.    The  success  of  the  trip 
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was  largely  due  to  the  cordial  cooperation  of  Maj.  Greorge  M.  Brett, 
chief  of  the  airplane  instrument  and  testing  division  of  the  American 
Air  Service  in  France. 

Instrument  Instruction  for  Aviation  Officers. 

At  the  request  of  the  Navy  Department  a  school  of  aeronautic 
instruments  for  navigation  oracers  was  conducted  by  the  section  in 
the  fall  of  1918.  This  was  an  intensive  course  of  three  weeks'  lecture 
and  laboratory  work  covering  the  theory  and  testing  of  the  various 
instruments  and  concluding  with  a  written  examination.  A  some- 
what similar,  though  shorter,  course  had  been  given  the  previous 
year.  Information  and  photographic  material  has  also  been  fur- 
nished for  the  use  of  the  Army  in  instruction  courses  for  military 
aviators. 

Experimental  Development  Work. 

1.  Drawings  were  made  for  a  recording  air-speed  indicator  with 
metallic  diaphragms. 

2.  The  problem  of  ground-speed  measurement  by  dynamical  or 
other  methods  not  depending  on  the  visibility  of  the  ground  has 
been  investigated  and  a  model  illustrating  the  principle  of  one  such 
type  has  been  constructed.    Such  instruments  require  stabilization. 

3.  Detail  drawings  of  a  gyro  stabilizer  for  instruments  had  been 
prepared  at  the  time  of  the  armistice  and  a  working  model  of  about 
one-fourth  size  constructed.  A  bomb  sight  and  double-pivot  compass 
to  go  on  the  stabilizer  formed  a  part  of  the  design.  The  continuance 
of  mis  work  would  be  of  value  for  navigation  purposes.  The  double- 
pivot  compass  appears  to  be  the  only  suggestion  thus  far  put  for- 
ward for  theoreticallv  eliminating  the  "northerly  turning  error." 

4.  Inclinometers  of  the  liquid  type  have  been  constructed  for  the 
National  Advisory  CJommittee  for  Aeronautics  and  two  new  types 
of  banking  indicator  developed  by  the  Bureau. 

5.  By  engraving  special  dials  and  redesigning  the  mechanisms  cer- 
tain altimeters  submitted  by  the  Army,  Navy,  and  National  Ad- 
visory Committee  for  Aeronautics  have  been  converted  into  instru- 
ments more  suited  for  performance  tests  on  aircraft. 

6.  The  conversion  of  low-altitude  into  high-altitude  barographs 
by  the  Bureau's  method  has  been  continued  at  the  request  of  the 
Army. 

7.  A  study  has  been  made  of  the  possibilities  of  different  principles 
for  recording  airplane  vibrations,  including  the  piezoelectric  effect, 
and  several  trial  vibrometers  constructed.  In  this  connection  a  new 
type  of  vibrating  stand  has  been  developed  which  has  greater  ad- 
justability than  previous  forms,  and  which  does  not  subject  the 
driving  motor  itself  to  the  vibrations;  also  a  model  has  been  con- 
structed illustrating  the  theory  of  so  designing  the  movable  parts 
of  instrument  mechanism  as  to  balance  them  against  the  effect  of 
sudden  angular  accelerations,  such  as  chiefly  compose  the  instrument- 
board  vibrations  of  an  airplane. 

8.  A  new  feature  in  oxygen-control  instruments,  which  would 
avoid  the  main  source  of  temperature  error,  was  developed. 

9.  A  preliminary  model  or  an  improved  centrifugal  tachometer 
has  been  constructed  and  foimd  promising  in  several  particulars. 

10.  A  start  has  been  made  on  the  experimental  work  in  connection 
with  the  construction  of  a  large  open-scale  altimeter  at  the  request 
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of  the  National  Advisory  Committee  for  Aeronautics.  Such  an  in- 
strument, though  not  a  commercial  proposition,  is  greatly  needed  in 
aircraft-performance  tests.  In  connection  with  the  work  of  the 
altimeter  laboratory,  a  study  has  been  made  of  the  possibility  of 
combining  thermometric  and  pressure  elements  into  a  single  mecha- 
nism. One  such  combination  would  afford  a  true  altitude  meter^ 
whereas  the  existing  altimeters  assume  a  fixed  temperature  for  the 
atmosphere  and  require  the  computation  of  large  corrections.  An- 
other combination  mechanism  would  give  a  direct-reading  density 
meter.  Three  methods  also  have  been  proposed  for  avoiding  th& 
evil  of  elastic  fatigue  in  altimeters.  One  consists  in  providing  an 
auxiliary  instrument  with  a  very  open  scale  reading  only  to  1,000 
feet,  above  which  point  it  is  automatically  shut  off  from  the  atmos- 
phere, and  thus  protected  from  the  strain  which  causes  fatigue. 
A  second  consists  in  making  the  steel  mainspring  of  the  altimeter 
so  much  stiffer  than  the  diaphragms  that  the  latter,  however  poor 
the  material  may  be,  can  only  contribute  a  small  proportion  of  the 
observed  result;  this  method  is  made  possible  as  a  result  of  experi- 
ments which  have  shown  that  the  steel  springs  of  good  commerical 
aneroids  have  only  an  insignificant  amount  of  f  ati^e  in  comparison 
with  the  diaphragms.  A  third  method  is  the  obvious,  but  less  im- 
mediate, one  of  developing  eventually  better  materials  or  designs- 
for  the  diaphragms.    This  is  described  under  (14)  below. 

11.  A  rate-of -climb  indicator  has  beeii  developed,  using  thin  metal- 
lic diaphragms  in  place  of  the  usual  liquid  manometer.  The  latter 
has  the  disadvantage  that  the  readings  are  seriously  affected  by  incli- 
nation and  acceleration.  A  comparative  test  in  airplane  flight  was  in 
favor  of  the  Bureau's  instrument,  except  for  the  time  lag,  which 
should  be  further  investigated. 

12.  In  addition  to  the  electric-spark-recording  process,  other  ink 
substitutes  have  been  studied  and  a  successful  radium  method  de- 
veloped. In  this  connection  plans  have  been  made  also  for  the  use- 
of  the  moving-picture  camera  for  securing  a  record  of  the  instrument 
readings  durmg  an  airplane-performance  test. 

13.  Altimeter  chains  have  been  studied  by  a  special  life-testing  de- 
vice, and  the  superiority  of  gold  chains  thus  far  indicated. 

14.  Diaphragms  have  been  spun  in  the  instniment-development 
shop  of  the  section  and  given  a  mechanical  aging  treatment.  This 
process  has  been  found  more  effective  than  heat  treatment  in  reducing 
the  elastic  feature  of  unseasoned  material.  The  elastic  properties  of 
a  large  number  of  diaphragms,  made  from  alloys  selected  in  consul- 
tation with  the  metallurgy  division,  have  been  measured  in  the  hope 
of  producing  a  material  or  a  design  superior  to  those  in  commercial 
use.  This  work  has  been  done  at  the  request  of  the  National  Advisory 
Committee  for  Aeronautics,  and  is  to  be  continued. 

Testing  of  Aeronautic  Instruments. 

During  the  past  12  months  578  tests  have  been  made  oh  instru- 
ments suomitted  from  outside.  The  value  of  these  tests  on  the  basis 
of  the  Bureau's  fee  schedule  would  aggregate  about  $10,000.  They 
were  distributed  as  follows:  148  altimeters,  63  barographs,  60  stato- 
scopes,  6  mercurial  barometers,  74  air-speed  indicators,  59  sets  of 
oxygen  apparatus,  134  tachometers,  18  pressure  gauges,  and  26  spe- 
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cial  instruments  or  appliances.  The  latter  comprised  2  gasoline- 
depth  gaugeSj  2  aerographs,  8  reducing  valves,  5  aneroid  stacks,  2* 
unit  sights,  2  inclinometers,  1  electromagnetic  rate-of -climb  indicator,. 
1  ni^ht  altitude  indicator,  2  bomb  sight  speed  regulators,  and  1  gyro- 
scopic-turn indicator.  Practically  all  the  tests  included  endurance 
runs  or  some  other  feature  makmff  them  more  complete  than  the- 
f  actory-inspextion  tests.  Many  of  tnem  were  in  the  nature  of  short 
investigations  to  determine  the  suitability  of  new  types  of  instru- 
ments for  production.  In  addition,  95  thermometers  and  9  com- 
passes were  tested  by  the  heat  division  and  the  electrical  division  of 
the  Bureau.  The  list  does  not  include  tests  made  on  instruments  de- 
veloped by  the  Bureau,  nor  upon  instruments  submitted  solely  for 
the  collection. 

Technical  Information  Circulars. 

The  series  of  aeronautic-instruments  circulars  for  confidential  dis- 
tribution begun  the  previous  year  has  been  continued.  These  docu- 
ments are  duplicated  for  temporary  use  and  serve  to  make  the  results, 
of  the  Bureau's  investigations  immediately  available  to  authorized 

fersons.  The  following  were  issued  during  the  year :  Spinning-Top 
nclinometers;  Historical  Notes  on  Aneroid  Barometers;  Two  Aner- 
oids Tested  in  England,  France,  Gennany,  and  the  Unitedl 
States;  Methods  for  Testing  Aneroid  Barometers;  Testing  Meth- 
ods for  Airplane  Tachometers;  Air-Speed  Indicators;  Stato- 
scopes  and  Climbing  Indicators ;  List  of  American  Instrument  Manu- 
facturers ;  High- Altitude  Barographs ;  Eeport  on  a  Group  of  British 
Instruments ;  Keport  on  a  Group  of  Danish  Instruments;  Methods^ 
for  Testing  Air-Spced  Indicators;  Gasoline-Level  Gauges;  Airplane 
Pressure  Gauges;  Instruments  Tested  January  1  to  June  30,  1918; 
Inclinometers;  Airplane  Tachometers;  The  Theory  of  Dimensions- 
with  Applications  to  Instrument  Work;  A  Theory  of  Irreversible 
Time  Lnects,  with  Applications  to  Instrument  Work;  Mechanical 
Design  of  Aneroid  Barometers ;  Temperature  Compensation  of  Aner- 
oid Barometers;  A  Night  Altitude  Indicator;  A  Proposed  Plan  for 
Bomb  Sighting;  Airplane  Thermometers  (contributed  by  the  heat 
division  of  the  Bureau) ;  Report  on  a  Group  of  American  Instru- 
ments Tested  Abroad.  Owing  to  the  limitations  of  the  Bureau's- 
photographic  service,  it  has  not  been  found  possible  to  keep  up  with 
the  demand  for  this  material,  even  though  it  has  nqt  yet  oeen  pub-^ 
licly  announced  as  available. 

Correspondence  and  Conferences. 

Much  information  and  advice  has  also  been  given  out  in  reply  to* 
oflScial  correspondence  and  in  response  to  verbal  requests.  A  con- 
siderable part  of  this  consisted  in  the  examination  of  inventions  in. 
connection  with  aeronautic  instruments  and  other  appliances  sub-^ 
mitted  by  the  General  Staff  of  the  Army  and  by  the  National  Ad- 
visory Committee  for  Aeronautics.  Members  of  the  section  indi- 
vidually conversant  with  some  particular  branch  of  physics,  as 
elasticity,  capillarity,  viscosity,  hiffh-pressure  measurements,  or  the 
theory  of  errors,  have  frequently  oeen  called  upon  for  conferences 
with  visitors  or  for  cooperation  with  some  other  section  of  the 
Bureau.  During  the  summer  of  1918  the  section  was  visited  practi- 
cally every  day  by  production  officials  of  the  Army  or  Navy  to  follow 
the  results  of  investigations  or  discuss  specifications,  with  occasional 
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visits  also  from  foreign  delegations.  And  in  accordance  with  the 
Bureau's  j)olicy  of  cooperation  with  other  organizations  the  chief 
of  the  section  has  served,  by  request,  on  the  subcommittee  for  lubri- 
cation of  the  research  committee  of  the  American  Society  of  Mechani- 
<;al  Engineers;  on  the  airplane-instruments  committee  of  the  Inter- 
national Aircraft  Standards  Board;  and  on  the  aerodynamics  com- 
mittee of  the  National  Advisory  Committee  for  Aeronautics. 

Cooperation  with  American  Manufacturers. 

The  Bureau  has  been  of  assistance  in  building  up  an  American 
instrument  industry  not  only  by  carrying  out  f  unoamental  researches 
which  no  single  manufacturer  could  undertake  but  also  by  con- 
tinuously helping  manufacturers  to  improve  their  product  in  mat- 
ters of  detail.  This  has  been  accomplished  by  frequent  informal 
•conferences  at  the  Bureau  and  in  the  factories,  and  at  times  also  by 
telegraphic  reports.  At  one  time  a  certain  manufacturer  complained 
that  the  Bureau's  performance  specifications  for  barographs,  on 
which  his  contract  was  based,  were  too  strict  in  their  requirement  for 
temperature  compensation  and  wished  to  have  instruments  accepted 
which  were  four  or  five  times  over  the  limit.  Before  reconsidering 
any  tolerances  the  Bureau's  expert  was  sent  to  the  factory  with 
scientific  suggestions  for  diminishing  the  error  in  question.  Less 
than  two  months  later  this  manufacturer  was  successfully  producing 
instruments  averaging  only  one-half  the  temperature  error  permitted 
by  the  specifications.  This  experience  is  merely  typical  of  many 
other  instances. 

Cooperation  with  American  Physical  Society. 

At  the  request  of  the  society  this  section  contributed  several  papers 
by  title  at  the  spring  meeting  on  war  problems,  three  of  which  were 
presented  in  full,  dealing,  respectively,  with  general  investigations 
of  air-speed  indicators,  tachometers,  and  altitude  instruments.  A 
large  exhibit  of  instruments  and  testing  appliances  was  shown  at 
the  same  time  as  a  part  of  the  society's  exhibition.  This  included 
tachometers,  gyroscopic  instruments,  a  rate-of-climb  indicator,  and 
other  devices  in  actual  operation. 

Cooperation  with  National  Advisory  Committee  for  Aeronautics. 

This  section  has  cooperated  continuously  with  the  Advisory  Com- 
mittee, avoiding  duplication  of  Government  facilities  by  serving 
in  effect  as  the  instrument  laboratory  of  the  conmiittee.  A  consid- 
erable group  of  aeronautic  instruments,  .together  with  graphical 
charts,  also  a  whirling  table  of  banking  indicators,  a  vibration  stand, 
and  a  chain-testing  outfit,  all  kept  in  motion  by  electrical  connec- 
tions, were  contributed  to  the  exhibit  of  the  Advisorv  Committee 
at  the  Manufacturers'  Aircraft  Exposition  in  New  York. 

Future  Development  of  Aeronautic  Instruments  Work. 

The  instruments  of  an  airplane  or  dirigible  are  its  sense  organs. 
It  can  fly  without  them,  but  only  blindlv.  When  one  considers  the 
ever  present  danger  of  a  crash  in  the  fog,  together  with  the  high 
cost  of  the  large  aircraft  now  coming  into  use,  any  reasonable  ex- 
penditure for  improving  the  reliability  of  the  instnmients  justifies 
Itself  at  once,  even  without  taking  into  account  the  value  of  human 
life.    A  further  need  for  instrument  investigation  comes  from  the 
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fact  that  those  types  of  instruments  which  are  adapted  for  meas- 
uring aircraft  performance  iinderlie  the  whole  future  development  of 
aeronautical  engineering,  since  this  all  goes  back  in.  the  end  to  ques- 
tions of  measurement.  For  these  two  reasons  alone  no  financial 
investment  in  aeronautics  of  any  moderate  magnitude  could  be 
more  productive  than  one  devoted  to  the  advancement  of  instru- 
ment work. 

AERODYNAMICS. 

(Fundamental  data  of  aerodynamic  physics  as  applied  to  the  study  of  the  resistance 
of  air  to  the  motion  of  bodies,  including  the  magnitude,  direction,  and  point  of  applica- 
tion of  the  resultant  force,  and  its  relation  to  the  relative  speed;  study  of  the  aero- 
dynamical properties  of  airplane-wing  models,  stability  of  model  airplanes,  efficiency  of 
-  propellers  and  wind  motors,  characteristics  of  air  bombs,  and  the  testing  of  airplane 
eqmpment  and  other  apparatus  functioning  in  an  air  stream.) 

Wind-Tunnel  Investigations. 

The  Bureau  now  has  in  operation  two  wind  tunnels  of  the  open 
type,  the  larger  of  which  is  well  adapted  for  the  testing  of  model 
airplanes  and  wing  sections,  while  the  other,  and  smaller  one,  is 
used  in  the  testing  of  airplane  equipment  in  which  the  attainment  of 
high  air  speeds  is  necessary. 

The  54-mch  octagonal  tunnel  is  housed  in  a  room  79  feet  long, 
29  feet  wide,  and  18  feet  high,  and  is  equipped  with  two  weighing 
balances.  One  balance  is  of  heavy  construction  and  is  designed  for 
the  measurement  of  lift  and  drag  forces  on  heavy  models,  such  as 
air  bombs  and  engine  radiator  sections.  The  second  balance  is  much 
more  sensitive,  and  is  used  primarily  in  the  determination  of  the 
characteristics  of  aerofoils  and  airplane  models.  From  these  models 
t^  predictions  may  be  made  of  the  behavior  in  flight  of  the  full- 
scale  machine.  In  this  tunnel  air  speeds  ranging  from  5  to  90  miles 
per  hour  are  obtainable. 

To  keep  pace  with  modem  aircraft  developments,  the  Bureau 
began  in  October,  1918,  the  construction  of  a  high-speed  wind  tun- 
nel. This  tunnel,  which  was  completed  and  in  operation  in  April, 
1919,  is  of  the  Venturi  type,  "36  inches  in  diameter  at  the  throat  or 
working  portion^  and  is  constructed  entirely  of  wood,  the  tunnel 
proper  being  built  up  of  cypress- wood  segments.  The  tunnel  was 
designed  for  a  maximum  wind  speed  of  150  miles  per  hour  at  an 
expenditure  of  about  100  electrical  horsepower.  In  subsequent  tests, 
however,  air  speeds  of  180  miles  per  hour  were  obtained  with  an 
expenditure  or  120  electrical  horsepower.  The  wind  stream  is 
maintained  by  a  tractor  propeller,  7  feet  in  diameter,  connected 
directly  to  a  125-horsepower  direct-current  motor.  The  tunnel  is 
housed  in  a  room  106  feet  long,  27  feet  wide,  and  12  feet  high. 

Besides  work  of  a  distincthr  military  nature,  such  as  studies  of 
the  characteristics  of  aircraft  bombs,  time  constants  of  arming 
vanes,  methods  of  driving  aircraft  reconnoissance  cameras,  and 
calibration  of  variable-pitch  propellers  for  wireless  sets,  tests  have 
been  made  on  a  number  of  monoplane,  biplane,  and  triplane  models 
and  on  a  large  number  of  wing  sections.  These  latter  included  tests 
on  a  series  of  ribbed  aerofoils,  a  series  of  German  wing  sections,  and 
a  series  of  aerofoils  in  connection  with  the  design  or  an  automatic 
variable  camber  wing. 

Cooperation  has  been  afforded  aircraft  designers  and  manu- 
facturers in  the  calibration  of  various  types  of  air-speed  indicators 
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and  in  the  determination  of  the  characteristics  of  aerofoils  and  air- 
plane models. 

PHYSICAL  OCBANOGRAPHIC  INSTRUMENTS. 
(Assistance  in  design  and  construction  of  physical  oceanograpbic  instruments.) 

In  cooperation  with  the  scientific  work  of  the  International  Board 
on  Ice  Observation,  the  facilities  of  the  Bureau  have  been  extended 
for  the  design  and  construction  of  new  oceanograpbic  instruments. 
A  convenient,  accurate  instrument  to  measure  tne  saline  content  of 
sea  water  has  been  designed  and  constructed  and  successfully  used 
on  shipboard.  Any  instrument  to  be  used  at  sea  must  be  simple, 
convenient,  easily  operated,  and  rapid. 

An  investigation  is  now  in  progress  to  determine  the  relative 
accuracies  of  the  several  methods  of  measuring  sea-water  salinity. 
Samples  of  sea  water  have  been  forwarded  to  the  Bureau  and 
measurements  of  these  have  been  made  by  the  chemical,  electrical, 
and  density  methods,  and  the  results  obtained  are  to  be  compared 
with  a  method  of  hydrostatic  weighing.  This  work  is  being  done  in 
cooperation  with  the  Bureau  of  Fisheries. 

7.  STRUCTURAL,  MISCELLANEOUS,  AND  ENGINEERING 

MATERIALS. 

[Invttigstion  of  propertits,  use,  fsbricstion^  and  design  of  structural,  miscellaneous,  and  en- 
gineering materials;  development  of  specifications  covering  the  use  of  such  materials;  im- 
provement of  processes  of  manufacture;  improving  present  and  developing  new  methods  of 
testing;  development  of  testing  apparatus.] 

METALS. 

(Development  of  airplane  design,  including  structures  and  appurtenances  and  discovery 
of  suitable  materials  for  construction  purposes,  especially  metal  construction ;  investiga- 
tion of  processes  for  kiln-drving  of  timber ;  investigation  oy  means  of  the  strain-gauge  of 
structures  under  load ;  welding  research  for  ship  construction ;  calibration  of  testing  ma- 
chines and  extensometers ;  standardisation  of  hardness  testing  with  various  machines :  de- 
termination of  the  physical  properties  of  metals,  woods,  molded  materials,  and  rope.) 

Variable-Camber  Airplane  Wing. 

One  of  the  most  important  investigations  carried  on  by  this  sec- 
tion during  the  past  year  is  that  of  the  variable-camber  wing,  so 
named  because  of  its  change  from  stream  line  to  lifting  shape  with 
a  change  in  flying  speeds.  This  work  was  carried  on  in  cooperation 
with  the  National  Advisory  Committee  for  Aeronautics,  who  sug- 
gested the  problem. 

With  the  present  form  of  airplane,  it  is  found  that  the  landing 
speed  is  about  one-half  the  maximum  attained  in  flight.  If  the 
speed  in  flight  is  great,  which  is  particularly  the  case  for  military 
work,  the  landing  speed  becomes  almost  prohibitive. 

This  wing  has  oeen  designed  so  as  to  assume  the  cambered  or  lift- 
ing form  when  the  airplane  is  traveling  at  low  speeds.  This  change 
in  form  is  due  to  the  pressure  of  the  air  upon  the  lower  surface  of 
the  wing.  The  pressure  is  caused  by  the  forward  motion  of  the 
machine  with  the  planes  tipped  from  the  horizontal  so  that  their 
leading  edges  are  about  6  inches  above  their  trailing  edges. 

The  shape  of  the  cambered  wings  is  such  that  their  lifting  ca- 
pacity is  great,  and  their  minimum  speed  low.    As  the  speed  in- 
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creases  after  a  fli^t  is  beffun,  the  wines  are  ffradually  changed  so 
that  the  leading  edge  is  brought  nearly  at  the  same  level  as  the 
trailing  edge.  The  pressure  of  the  air  upon  the  variable-camber 
wing  then  becomes  equal  on  the  upper  and  lower  surfaces,  and  the 
wing  assumes  a  stream-line  shape  which  offers  only  about  one-quar- 
ter the  air  resistance  of  the  cambered  wing.  Any  decrease  in  re- 
sistance causes  a  corresponding  increase  in  the  speed  of  the  airplane 
if  the  engine  thrust  is  constant,  which  is  practically  the  case. 

In  order  to  determine  the  behavior  of  the  variable-camber  wings 
when  combined  with  the  usual  form  of  wing  in  both  biplane  and 
triplane  combinations,  models  were  tested  in  the  wind  tunnel  at 
this  Bureau.  The  results  of  an  extended  series  of  experiments 
showed  that  their  behavior  was  entirely  satisfactory. 

This  problem  has  been  carried  as  far  as  possible  in  the  laboratory, 
and  shows  promise  of  operating  satisfactorily  in  actual  use.  The 
work  has  progressed  to  the  stage  where  it  should  be  tried  in  actual 
airi>lane  construction,  first  to  oe  sandloaded  to  prove  that  its  be- 
havior under  load  is  satisfactory,  and  that  the  structure  possesses 
the  required  strength.  A  variable-camber  airplane  should  then  be 
used  to  demonstrate  its  value  in  actual  flight.  If  expectations  are 
fulfilled,  there  is  no  doubt  it  will  prove  a  great  striae  forward  in 
airplane  progress. 

Test  of  150-Ton  Floating  Crane  for  the  Navy. 

At  the  request  of  the  Bureau  of  Yards  and  Docks,  Navy  Depart-' 
ment,  strain-gauge  measurements  were  taken  on  some  of  the  impor- 
tant members  of  a  150-ton  (336,000  pounds)  revolving  floating  crane 
built  for  use  in  the  navy  yard  at  Norfolk,  Va. 

This  test  was  made  to  determine  the  distribution  of  stress  among 
the  various  members  of  the  crane  while  under  load  and  to  obtain 
a  more  complete  knowledge  of  the  actual  amount  of  stresses  in  some 
of  the  members  of  this  statically  indeterminate  structure. 

This  crane  represents  the  most  advanced  t;^pe  of  revolving  float- 
ing crane  of  large  capacity.  The  jib  is  a  tapering  Pratt  truss,  hinged 
to  the  superstructure  in  the  lower  chord  and  connected  to  the  luffing 
screws  at  the  upper  chord  by  suitable  links.  The  length  of  the  links 
and  the  location  of  the  luffing  screws  are  such  that  a  nearly  direct 
pull  is  exerted  on  the  upper  chord  of  the  jib  for  all  positions.  The 
superstructure,  exclusive  of  the  jib,  consists  of  two  subdivided  tri- 
angular trusses  rigidly  connected  by  cross  bracing.  The  entire  re- 
volving load  is  transmitted  by  the  triangular  trusses  to  the  pontoon 
throu^  a  pintle,  the  pintle  being  an  inverted  pyramidal  shaped 
member  built  up  on  four  posts,  which  transmits  its  load  at  the  apex 
to  a  thrust  bearing  on  the  deck  of  the  pontoon.  The  pintle  is  sup- 
ported laterally  on  a  tower  consisting  of  six  legs  arranged  in  the 
form  of  a  hexagon,  the  legs  of  the  tower  being  carried  through  the 
deck  to  the  framing  of  the  pontoon.  The  tower  is  framed  into  the 
hull  in  such  a  manner  as  to  make  the  pontoon  act  as  a  large  girder 
in  resisting  the  forces  induced  by  a  crane  load.  The  pintle  rotating 
within  the  tower  makes  it  possible  to  revolve  the  superstructure  with 
the  live  load  to  any  position. 

Reading  were  taken  at  various  points  of  the  deck  to  determine 
the  magnitude  and,  if  possible,  the  position  of  the  maximum  stress 
in  the  upper-deck  plate:  on  the  tower  members,  to  determine  whether 
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the  tower  acted  as  a  unit ;  around  the  manhole  in  the  tower  legs,  to  find 
the  effect  of  such  an  opening;  on  the  pintle,  to  determine  the  magni- 
tude of  the  stress  in  these  members ;  and  on  various  members  of  the 
superstructure,  to  determine  the  manner  in  which  the  loads  were 
carried  down  to  the  pintle. 

Gauge  lines  were  placed  on  two  opposite  sides  of  every  member 
tested,  and,  where  possible,  on  all  four  sides.  Gauge  lines  were  laid 
out  on  the  deck  of  the  pontoon  for  the  purpose  of  determining  the 
amount  of  stress  developed  in  the  plates  of  the  pontoon  deck  and  to 
check  the  computed  locations  of  the  maximum  bending  moments. 

Strain-gauge  readings  were  taken  with  a  10-inch  Berry  strain 
gauge,  it  being  possible  to  read  the  change  of  length  between  the 
points  of  the  instruments  directly  to  the  nearest  O.o502  inch,  and  by 
estimation  to  0.00002  inch. 

The  material  used  for  loading  the  crane  consisted  chiefly  of  armor 
plate  and  scrap  iron  of  known  weight.  The  loading  was  so  arranged 
that  each  member  on  which  measurements  were  taken  was  subjected 
to  the  maximum  possible  range  of  stress. 

The  strain-gauge  work  done  on  this  structure  showed  that  all 
stresses  on  the  various  members  were  within  safe  limits. 

Tests  of  Motor-Truck  Wheels. 

In  designing  class  B  military  truck  it,  was  found  desirable  to  de- 
velop a  metal  wheel  having  the  good  qualities  of  all  the  wheels  on  the 
marfeet.  As  there  was  not  suflScient  time  to  make  service  tests,  this 
section  conducted  radial-compression  and  side-thrust  tests  upon  cast 
steel,  pressed  steel,  wrought  iron,  and  wood  wheels  made  by  various 
manufacturers.  From  the  data  obtained  from  these  tests  a  cast-steel 
wheel  known  as  the  ''  composite  "  wheel  was  designed.  This  type  of 
wheel  proved  satisfactory  m  test  and  was,  therefore,  adopted  for  use 
on  the  class  B  truck. 

Twenty-one  wheels  were  tested.  The  deformations  of  the  wheels 
under  the  radial-compression  tests  were  recorded  for  four  points  on 
the  rim  spaced  90°  apart  Similar  data  were  obtained  from  the  side- 
thrust  or  skid  tests. 

From  these  test  data,  the  limit  of  proportionality,  ultimate 
strength,  rate  of  deformation,  and  elastic  resilience  were  found  for 
each  wheel. 

Strain-gauge  measurements  were  made  upon  one  cast-steel  wheel 
to  determine  the  stress  distribution. 

A  stress  analysis  of  this  kind  should  prove  valuable  in  the  design 
of  wheels,  and  the  many  inc^uiries  from  wheel  manufacturers  for 
these  data  show  their  interest  m  such  work. 

Tests  of  Electric  Welds. 

The  urgent  need  for  ships  to  transport  our  men  and  material  to 
Europe  during  the  recent  war  with  Germany  made  it  necessary  to 
adopt  every  means  of  securing  maximum  output  from  the  shipyards 
of  this  country.  The  "fabricated"  ship,  constructed  from  plate 
material  on  which  all  cutting  and  drilling  had  been  completed  at 
remote  mills  before  shipment  to  the  j^ard,  saved  time  at  the  ship- 
yard under  the  conditions  existing  during  the  war. 

Another  radical  suggestion,  which  was  never  used  to  the  extent 
which  its  merits  warranted,  was  the  electric  welding  of  the  frames 
and  plates  of  the  hull  instead  of  riveting.    Autogenous  or  fusion 
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welding  has  been  in  use  for  many  yeai's.  Most  of  this  work  has  been 
done  by  the  use  of  the  gas  torch,  to  which  oxygen  and  acetylene  are 
supplied.  The  weld  is  formed  by  fusing  together  the  adjoining 
edges  of  the  pieces  of  metal.  Material  is  sometimes  added  at  the  same 
time  from  a  metal  rod. 

In  the  electric-arc  welding  process,  the  fusion  of  the  metal  is  ef- 
fected by  an  electric  arc  formed  between  a  metal  rod  (or  electrode) 
and  the  pieces  to  be  joined.  Metal  from  the  rod  is  deposited  in  the 
weld. 

Due  to  the  prohibitive  cost  of  the  gases  required  for  oxyacetylene 
welding,  its  use  upon  ship  hulls  was  greatly  restricted  and  the  possi- 
bility of  using  electric  welding  to  replace  riveting  was  carefully 
considered. 

The  Welding  Research  Committee  of  the  Emergency  Fleet  Corpo- 
ration was  formed  to  study  the  matter  carefully  and  conduct  any 
needed  investigations.  This  Bureau  had  representatives  on  the  com- 
mittee and  performed  much  of  the  laboratory  work  for  determining 
the  properties  of  the  welds,  particularly  the  strength. 

In  order  to  obtain  definite  information  upon  welds  which  were 
being  made  commercially,  a  large  number  of  pieces  of  one-half  inch 
steel  plate  were  welded  at  different  shops,  using  all  available  types 
of  apparatus.  These  were  known  as  the  Wirt>-Jones  tests  and  at- 
tracted a  ffreat  deal  of  attention  from  engineers  and  shipbuilders. 

The  welding  data  included  a  mark  bv  which  the  operator  could  be 
identified,  the  position  in  which  the  weld  was  made,  the  type  of  weld, 
and  the  rate  of  welding.  The  type  of  electrode  used  with  the  diam- 
eter and  manufacturer,  as  well  as  the  arc  and  open-circuit  voltage 
and  the  amperage,  were  recorded  for  each  test  weld. 

These  data  were  obtained  in  the  shops  where  the  welds  were  made. 
The  specimens  were  machined  there  and  elsewhere. 

The  physical  tests  were  all  made  at  the  Bureau  of  Standards  and 
consisted  of  tensile,  torsional,  fatigue,  and  cold-bending  tests. 

It  was  found  that  all  of  these,  except  the  fatigue  tests,  which  gave 
erratic  resultsj  were  consistent.  A  specimen  showing  high  strength 
in  the  tensile  test  showed  high  strength  in  the  torsional  also.  Those 
specimens  showing  relatively  high  ductility  in  the  tensile  tests  showed 
equally  well  in  the  cold-bend  tests.  The  fatigue  tests  were  made  in 
three  Upton-Lewis  machines  and  by  three  different  engineers.  Un- 
fortunately^ the  results  do  not  appear  as  consistent  as  could  be 
wished.  Many  fatigue  experiments  should  be  conducted  if  reliable 
data  are  to  be  obtained  upon  this  important  property  of  welds.  It 
is  believed  by  many  engineers  that  the  failure  of  welds  in  service  is 
usually  by  fatigue,  and  that  this  property  of  welds  is  relatively  more 
important  than  the  fatigue  resistance  of  the  material  in  which  the 
weld  is  made. 

In  an  extension  of  the  experimental  work  to  determine  the  fatigue 
resistance  of  welded  joints  such  as  would  be  actually  used  in  ship 
construction  lar^e  specimens  were  made  from  plates  one-half  inch 
thick,  8  inches  wide,  and  40  inches  long. 

A  fatigue  machine  driven  by  a  15-horsepower  electric  motor  was 
designed  and  built  to  subject  these  specimens  to  repeated  bending 
stresses  with  provision  not  only  for  recording  the  number  of  cycles 
of  stress  required  to  cause  failure,  but  also  for  making  an  auto- 
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graphic  record  of  the  stress  produced  in  the  welded  material  for  each 
application  of  load. 

The  total  number  of  specimens  in  this  series  was  over  200,  and  the 
testing  work  required  most  of  the  time  of  two  engineers  for  nearly 
a  year. 

In  addition  to  the  Wirt-Jones  tests,  this  Bureau  was  at  one  time 
making  progress  reports  to  the  welding  committee  on  14  investiga- 
tions planned  to  give  information  upon  some  of  the  many  prob- 
lems constantly  arising  in  connection  with  welding  work.  The 
number  of  specimens  involved  in  these  investigations  varied  from  5 
to  42. 

Due  to  the  satisfactory  results  obtained  from  these  tests,  it  was 
decided  that  the  electric-arc  welding  process  was  suitable  for  ship 
construction,  and  the  conmiittee  formally  recommended  to  the  Emer- 
gency Fleet  Corporation  that  a  merchant  ship  be  designed  to  utilize 
welding  wherever  it  could  be  employed  to  advantage,  and  that  the 
ship  be  completed  as  soon  as  possible. 

The  signing  of  the  armistice  took  place  before  much  progress  was 
made,  but  some  commercial  shipyards  are  now  energetically  prepar- 
ing to  construct  ships  in  w^hich  nearly  all  the  frames  and  plates  for 
the  hull  are  welded  into  place. 

It  is  estimated  that  the  cost  of  welding  will  approximately  equal 
the  cost  .of  riveting  plates  and  frames  after  they  have  been  "  laid 
off  "  and  the  rivet  holes  punched.  For  welding,  however,  all  this  pre- 
liminary work  is  unnecessary,  and  the  plates  and  angles  do  not  need 
to  be  as  accurately  cut  to  dimensions.  The  saving,  if  welding  is 
used,  is  therefore  very  lar^e  and  it  is  chiefly  a  savmg  in  labor  cost, 
which  under  present  conditions  constitutes  a  large  portion  of  the 
total  cost. 

One  result  of  these  extensive  investigations  was  the  important  con- 
clusion that  the  best  physical  properties  were  obtained  from  those 
specimens  welded  with  the  highest  current  density  in  the  electrode. 
Apparently,  under  this  condition,  thorough  fusion  occurred  in  the 
weld. 

The  impprtance  of  this  discovery,  which  is  generally  accepted  at 
present,  is  very  great.  The  fact  that  little  properly  conducted  inves- 
tigational work  has  been  done  upon  welding  processes,  and  the  many 
possible  lines  for  improvement,  leads  to  the  conclusion  that  such  work 
offers  great  possibilities  if  properly  carried  out. 

The  American  Welding  Society,  an  outgrowth  of  the  welding  com- 
mittoo,  has  been  formed  to  encourage  welding-research  work  by  co- 
ordinating the  efforts  of  industrial,  educational,  and  governmental 
laboratories.  This  Bureau  is  assisting  the  work  of  this  society  in  so 
far  as  possible. 

Tensiometer. 

It  is  a  well-known  fact  that  it  is  very  desirable  to  know  the  load 
that  is  placed  upon  the  wires  and  cables  of  airplanes. 

Heretofore  no  instrument  has  been  available  for  measuring  these 
stresses  with  sufficient  accuracy.  With  this  purpose  in  mind  an 
instrument  was  designed  by  one  of  the  members  of  the  Bureau's 
staff  and  constructed  in  the  Bureau  shop.  It  consists  chiefly  of  two 
supports  at  a  fixed  distance  apart  and  a  moving  plunger  locafted 
midway  between  them,  by  means  of  which  the  wire  may  be  deflected 
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a  definite  amount  of  0.1  inch.  The  load  on  the  wire  is  measured  by 
an  Ames  dial,  which  measures  the  compression  of  a  calibrated  spring 
against  which  the  plunger  operates. 

This  instrument,  which  gives  accurate  readings  on  wires  of  small 
diameters,  requires  the  use  of  calibration  curves  when  heavy  wire, 
cable,  or  stream-line  sections  are  used.  Two  sizes  of  this  instrument 
have  been  supplied  at  the  instance  of  the  Bureau  of  Construction 
and  Eepair,  Navy  Department,  the  smaller  one  being  made  for  wires 
from  0.05  to  0.25  inch  in  diameter,  and  the  large  one  for  wires  and 
cables  from  one-fourth  to  three-eighths  of  an  inch  in  diameter. 
These  tw6  sizes  of  tensiometer  were  calibrated  on  10  sizes  of  cables 
ranging  from  one  thirty-second  to  three-eighths  of  an  inch  in  diame- 
ter; on  four  sizes  of  hard-drawn  wire  and  on  four  sizes  of  stream- 
line wire,  and  were  found  to  give  very  satisfactory  results. 

The  instrument  is  suflSciently  accurate,  being  capable  of  indicating 
the  actual  load  within  1  per  cent  of  the  actualload  on  the  wire,  if  it 
is  under  a  load  of  more  tnan  1,000  pounds.  It  is  simple  in  construc- 
tion as  well  as  quickly  and  easily  operated. 

Over  a  hundred  of  these  instruments  have  been  built  and  are  being 
used  by  the  Navy  Department. 

Investigation  of  Wire  Rope. 

The  results  of  an  investigation  on  275  wire  ropes  have  been  pub- 
lished in  Technologic  Paper  No.  121.  The  ropes  ranged  in  diameter 
from  one- fourth  to  B{  inches.  Five  important  classes  were  tested: 
(1)  Very  flexible  rope  of  6  strands,  42  wires  each,  used  for  boat 
tillers  and  elevator  hand  lines;  (2)  ropes  for  guys  of  derricks,  stacks, 
and  haulage  purposes  having  6  strands,  7  wires  each;  (3)  (4)  trans- 
mission rope  of  plow  and  crucible  cast  steel  having  6  strands,  19 
wires  each;  (5)  extra-flexible  plow-steel  rope  of  8  strands,  19  wires 
each.  The  laws  of  construction  and  behaviors  of  the  specimens  have 
been  reduced  to  empirical  equations.  The  results  of  the  tests  are 
compared  with  the  strengths  called  for  in  well-known  specifications. 

A  further  investigation  has  been  carried  out  to  determine  the  rela- 
tive strengths  of  hoisting  and  transmission  wire  rope  when  used  in 
connection  with  sheaves,  as  in  the  case  of  derricks  and  cranes.  This 
investigation  was  made  possible  through  the  aid  of  a  large  manu- 
facturing corporation  supplying  the  necessary  materials.  The  ropes 
varied  from  five-eighths  to  IJ  inches  in  diameter  and  were  tested 
when  bent  over  sheaves  of  diameters  10,  14,  and  18  inches.  An  ab- 
stract of  the  results  was  published  in  the  Engineering  and  Mining 
Journal,  April  26,  1919.  It  was  shown  that  the  strength  on  18-inch 
sheaves  varied  from  96  per  cent  of  the  strength  in  direct  tension  for 
five-eighths-inch  ropes  to  87  per  cent  for  the  IJ-inch  ropes.  The  cor- 
responding values  lor  14-inch  sheaves  were  95  and  82  per  cent,  and 
on  10- inch  sheaves  84  and  77  per  cent.  The  mean  departures  from 
this  range  were  about  1  per  cent.  The  above  values  should  be  reduced 
about  10  per  cent  when  the  strengths  are  expressed  in  terms  of  the 
aggregate  strengths  of  the  wires  in  a  specimen. 

The  cables  generally  fractured  at  the  point  of  tangency  with 
sheaves.  Cracks  developed  in  several  sheaves,  showing  that  there 
were  opportunities  for  improvements  in  design,  but  as  a  whole  the 
strength  of  the  sheave  system  was  limited  by  the  individual  strengths 
of  the  wire  rope,  which  as  a  function  of  the  diameters  was  expressed 
by  the  formula  /S= 83,000  d\ 
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Oxyacetylene. 

A  carefully  planned  series  of  tests  intended  to  demonstrate  the 
economy  and  efficiency  of  oxyacetylene  welding  and  cutting  appa- 
ratus is  being  made.  Apparatus  from  most  of  the  leading  manufac- 
turers in  this  line  has  b(«n  received  for  test. 

The  tests  are  planned  to  show  the  conditions  under  which  back- 
firing occurs,  the  characteristics  of  regulators  under  varying  tank 
pressures,  the  economy  of  the  apparatus  in  welding  and  cutting  op- 
erations on  material  of  various  thickness,  and  in  some  measure  the 
durability  and  the  ease  with  which  repairs  can  be  made  in  service. 

Machetes. 

A  number  of  machetes,  representative  of  material  intended  for 
purchase  by  the  Panama  Canal,  were  submitted  for  test  to  deter- 
mine their  suitability  for  use  in  cutting  and  clearing  away  brush  and 
undergrowth  of  the  Panama  Canal  district. 

These  machetes  were  subjected  to  a  series  of  mechanical  tests,  such 
as  Brinell  hardness  and  cold  bend,  to  determine  the  variations  in 
properties  which  exist  in  the  commercial  product;  that  is,  the  hard- 
ness along  and  across  the  blade  and  its  comparative  toughness  as  in- 
dicated by  bending.  Chemical  analysis  and  micrographic  examina- 
tions werer  also  made.  These  tests  gave  comparisons  between  various 
blades  of  one  manufacture,  indicating  the  constancy  of  his  product 
as  well  as  the  difference  between  blades  of  different  manufacturers. 

While  certain  of  the  blades  submitted  proved  unsatisfactory,  in 
that  they  were  brittle,  most  of  the  others  passed  all  tests  and  ap- 
parently are  satisfactory  for  the  work  intended,  with  the  exception 
possibljr  of  the  Brinell-hardness  number.  None  of  the  blades  reached 
the  desired  hardness  number.  There  was  also  some  variation  in 
carbon  content,  but  the  effects  of  this  latter  was  generally  made  up 
by  improved  heat  treatment. 

Such  tests  might  well  be  applied  to  a  large  number  of  cutting 
instruments. 

Brinell  Hardness  Table. 

A  Brinell-hardness  numeral  table,  correct  generally  to  the  second 
decimal  place,  has  been  compiled  and  lithographed,  which  gives  the 
Brinell-hardness  numeral  for  each  hundredth  of  a  millimeter  of 
diameter  of  indentation  from  2  to  6.94  millimeters  and  for  pressures 
of  500  and  3,000  kilograms. 

Copies  of  this  table  will  be  sent  gratis  upon  application. 

Piston  Rods. 

A  number  of  tests  were  made  on  8-inch  recoil  piston  rods  for  12- 
inch  Barbette  carriages  at  the  instance  of  the  Ordnance  Department 
of  the  Army. 

The  rods  were  submitted  for  a  tensile-proof  load  of  twice  the 
working  load  for  the  purpose  of  insuring  the  quality  of  the  material 
entering  into  the  forging.  AH  of  the  rcms  which  were  tested  in  this 
manner  proved  entirely  satisfactory. 

Nonscatterable  Glass. 

This  protective  glass,  suitable  for  aviators'  goggles  and  airplane 
wind  shields,  consists  of  a  sheet  of  celluloid  "  welded  "  to  one  side  of 
the  glass,  the  intention  being  to  place  the  celluloid  on  the  side  toward 
the  person  to  be  protected. 
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An  interesting  series  of  tests — ^that  is,  firing,  to  determine  the  effect 
of  small-arm  projectiles;  cross  bend,  loading  as  a  simple  beam  to 
determine  its  strength;  and  impact,  to  find  the  effect  produced  by 
the  striking  of  a  pendulum  weight — were  made  on  this  glass  to  de- 
termine its  value  as  a  protective  screen,  and  to  note  the  effect  the 
celluloid  coating  has  on  the  strength  of  the  glass. 

In  the  firing  tests  it  was  found  that  the  dangerous  scattering  of 
large  pieces  of  glass  was  entirely  prevented.  Tlie  celluloid  coating 
was  easily  scratched  or  marred.  In  the  impact  tests  the  plain  glass 
was  broken  into  many  small  pieces,  while  the  treated  samples  cracked, 
but  the  pieces  were  held  together  by  the  celluloid.  In  the  cross-bend 
tests  the  treated  glass  of  a  given  kind  and  thickness  was  about  15 
per  cent  weaker  than  the  plain  glass  when  the  celluloid-coated  side 
was  in  compression,  and  about  S)  per  cent  stronger  when  the  cellu- 
loid was  in  tension. 

Metal  Airplane  Construction. 

No  experimental  work  has  been  done  during  the  past  year  upon 
the  use  of  metal  to  repjlace  wood  in  airplane  construction,  such  as 
was  carried  on  the  previous  year  by  this  Bureau  in  cooperation  with 
the  Empire  Art  Metal  Co.  and  the  Airplane  Engineering  Division  of 
the  Bureau  of  Aircraft  Production.  Immediate  interest  in  the  sub- 
ject decreased  upon  the  signing  of  the  armistice,  but  the  future  of 
metal  construction  appears  promising,  especially  as  the  need  for  a 
fire-resisting  airplane  becomes  more  ffenerally  understood. 

To  avoid  the  difficulty  which  has  been  found  in  designing  sheet- 
metal  parts  so  as  to  secure  sufficient  compressive  strength — as,  for 
example,  in  the  flange  of  a  beam  or  spar — one  engineer  has  devoted 
much  time  and  study  to  the  use  of  steel  tubes.  A  single  metal  tube 
has  much  less  strength  for  its  weight  than  a  beam  designed  to  con- 
centrate most  of  the  material  in  the  flanges  which  are  subjected  to  the 
higher  stresses. 

The  tubular  design  uses  several  small  cold-drawn  steel  tubes  for 
the  flanges  which  are  connected  by  diagonal  latticing  of  tubes  of 
smaller  diameter.  The  design  is  very  flexible  in  that  the  number  of 
tubes  used  may  be  varied  in  the  length  of  a  single  beam  to  meet  the 
strength  requirements.  It  is  also  possible  to  join  tubes  by  inserting 
a  snugly  fitting  tube  of  smaller  diameter  into  another  for  a  distance 
which  will  give  satisfactory  strength.  Methods  of  fastening  the  two 
tubes  together  readily  present  themselves. 

It  is  believed  that  encouragement  and  assistance  given  to  metal 
construction  by  this  Bureau  is  now  about  to  result  in  material  im- 
provements in  that  field  which  will  come  into  general  use. 

Semisteel  Shells. 

At  the  request  of  the  Ordnance  Department  of  the  Army,  a  num- 
ber of  155-millimeter  shells  of  semisteel  have  been  subjected  to  a 
thorough  examination  as  to  mechanical,  chemical,  and  metallurgical 
properties.  In  order  to  determine  the  probable  stresses  set  up  in 
shells  that  showed  excessive  expansion  arter  firing,  tests  were  made 
to  determine  the  true  elastic  limit;  that  is,  that  stress  at  which 
permanent  deformation  is  first  produced.  Further,  a  study  was  made 
of  the  variation  in  the  chemical  and  mechanical  properties  through- 
out the  length  of  the  shell.    It  was  found  that  the  strength  of  the 
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material,  its  hardness,  and  the  percentage  of  combined  carbon  de- 
creased consistently  f  r<Hn  the  thin  section  at  the  nose  of  the  shell  to 
the  heavy  fuse  sections.  This  agrees  with  what  might  be  expected 
from  such  a  material  as  semisteel,  a  modi&d  cast  iron. 

The  entire  series  of  tests  on  semisteel  shells  also  indicate  that  at 
present  there  is  considerable  variation  in  the  mechanical  properties 
and  chemical  composition  of  the  so-called  semisteel. 

Bronze. 

Over  300  samples  of  bronze  have  been  submitted  by  Division  VllI 
for  tests.    Among  the  different  varieties  were  the  following : 

Cast,  both  heat-treated  and  not  heat-treated,  phosphor,  Govern- 
ment, nickel,  and  welded  bronze. 

Tensile  tests  were  made  on  these  specimens  in  order  to  determine 
their  proportional  limit,  ultimate  strength,  elongation,  reduction  of 
area,  and  modulus  of  elasticity.  Stress  diagrams  were  drawn  for 
each  specimen. 

Calibration  of  Testing  Machines. 

During  the  past  year  considerable  work  has  been  done  upon  the 
calibration  of  testing  machines. 

Four  testing  macliines  having  a  capacity  of  200,  4,000,  80,000, 
and  150,000  pounds,  respectively,  and  one  having  a  capacity  of  100,000 
pounds,  were  tested  at  the  navy  yard,  Washington,  D.  CC,  by  means 
of  the  Emery  proving  levers. 

Other  machmes  and  instruments  calibrated  by  this  section  are  the 
following:  Dynamometers,  both  tractor  and  recording;  tension  meter 
(Crowell)  ;  tensiometer  (Larson) ;  horizontal  Scott  testing  machine; 
10,000  and  50,000  pound  Kiehle  testing  machines ;  20,000-pound  Olsen 
testing  machines;  2  and  8  inch  Berry  strain  gauges;  Olsen  McAdam 
impact-testing  machines ;  Upton-Lewis  testing  machines. 

Circulars  of  Information. 

The  following  is  a  brief  summary  of  a  few  of  the  letter  circulars 
prepared  by  Division  VII-1. 

Letter  (Jircular  VII-1-1,  "Mechanical  Properties  of  Materials." 
A  great  deal  of  time  was  spent  in  the  preparation  of  this  most  valu- 
able and  interesting  paper,  which  contains  the  best  available  data  on 
the  strengths  and  related  properties  of  metals,  alloys,  and  certain 
nonferrous  materials.  Among  the  materials  treated  are  iron,  carbon 
steels,  alloy  steels;  wire  and  wire  rope;  semisteel;  aluminum,  copper, 
and  miscellaneous  metals  and  their  alloys;  rope,  rubber,  leather,  and 
wood.  This  circular  also  includes  definitions  of  the  properties 
treated  and  references  to  sources.  These  data  were  originally  com- 
piled for  the  Smithsonian  Physical  Tables,  from  technical  literature, 
the  Bureau's  test  reports,  and  other  reliable  sources. 

There  has  been  such  a  great  demand  for  this  paper  that  it  has 
been  prepared  for  publication  as  a  Bureau  circular. 

Letter  Circular  VTI-1-2,  "  Definitions  of  Mechanical  Properties." 
This  gives  definitions  which  govern  the  more  commonly  confused 
terms  for  properties  determined  from  mechanical  tests  of  materials 
shown  in  the  tables  of  Letter  Circular  VII-1-1,  such  as  P-limit, 
elastic  limit,  yield  point,  ultimate  strength,  modulus  of  rupture, 
modulus  of  elasticity,  Brinell-hardness  numeral.  Shore  scleroscope 
hardness,  and  Erichsen  value. 
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Letter  Circular  VII-1-4,  "  Standard  Test  Specimens  for  Mechani- 
-cal  Properties  of  Metals."  This  circular  gives  a  detailed  description 
:and  a  dimensioned  drawing  of  the  specimens  to  be  submitted  for 
•the  determination  of  different  mechanical  properties,  such  as  tension, 
compression,  torsion,  fatigue,  or  impact  strength. 

Letter  Circular  VII-1-5,  "Fees  for  Mechanical  Tests."  This  cir- 
cular gives  the  fees  charged  by  this  Bureau  for  conducting  tests  for 
the  determination  of  mechanical  properties,  such  as  those  men- 
tioned in  Letter  Circular  VII-l-l  above. 

Letter  Circular  VII-1-6^  "  Parker  Variable-Camber  Wing."  This 
gives  a  very  good  description  of  a  new  type  of  airplane  rib  recently 
♦designed  andbuUt  at  this  Bureau,  including  tables  of  test  results  on 
same. 

These  circulars  have  been  prepared  in  mimeographed  form,  and 
•copies  will  be  sent  gratis  upon  application. 

Publications. 

The  following  is  a  brief  outline  of  the  publications  which  were 
prepared  by  this  section: 

Physical  Properties  of  Materials,  by  H.  A.  Anderson,  assistant 
•engineer  physicist :  A  compilation  from  the  best  available  sources  of 
data  on  the  various  physical  properties  of  metals  and  other'  non- 
ferrous  materials,  with  definitions  of  the  properties  treated  and 
references  to  sources. 

Test  of  150-Ton  Floating  Crane,  by  Louis  J.  Larson  and  Richard 
L.  Templin,  assistant  engineer  physicists :  A  description  of  the  meth- 
'ods  employed,  with  analysis  and  discussion  of  the  results  obtained 
from  the  strain-gauge  measurements  taken  on  many  different  por- 
■tions  of  the  crane. 

Strength  of  Spruce  Struts,  by  Prof.  James  E.  Boyd :  Experimental 
data  on  the  strength  of  spruce  airplane  struts  of  uniform  cross 
-section,  together  with  the  development  of  the  mathematical  theory 
for  the  design  of  plain  and  tapered  struts. 

The  following  papers  will  soon  be  in  the  hands  of  the  Publication 
•Committee,  as  the  manuscript  is  practically  complete  at  this  time: 

Physical  Tests  of  Motor-Truck  Wheels,  by  Charles  P.  Hpffman, 
.-assistant  engineer  physicist:  Experimental  data  on  radial  compres- 
sion and  slad  tests  of  cast-steel,  pressed-steel,  wrought-iron,  and 
-wood  wheels. 

Strain-Gauge  Measurements  on  the  Arlington  Building,  by  Louis 
J.  Larson:  Strain-gauge  measurements  and  analysis  of  the  strength 
and  the  theory  of  design  of  the  so-called  Schuyster  system  of  fire- 
proof building  construction. 

lyioving  Laboratory  to  New  Quarters  in  Industrial  Building. 

During  the  late  winter  and  early  spring,  the  office  and  laboratory 
of  this  section  have  been  moved  to  new  quarters  in  the  industrial 
building.  To  date  most  of  the  moving  has  been  completed.  There 
still  remain,  however,  the  two  Emery  machines  in  the  west  building 
and  the  eq[uipment  in  the  Pittsburgh  laboratory  to  be  installed  in  the 
new  location.  These  latter  need  special  consideration.  All  equip- 
ment now  installed  in  the  industrial-building  laboratory  was  moved 
under  the  direction  of  the  section  chief.  In  reinstalling  the  machines 
especial  care  has  been  taken  to  so  place  them  as  to  afford  maximum 
lighting  and  working  space.    Further,  each  machine  is  being  over- 
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hauled  and  readjustments  or  repairs  made  wherever  needed.  This 
latter  was  rendered  necessary  by  the  strenuous  use  with  minimum  re- 
pairs of  the  entire  equipment  during  the  period  of  war. 

Summary  of  Tests  Made  by  Engineering  Materials  Section. 

The  following  statement  shows  various  materials  tested  by  this 
section  during  the  fiscal  year  endmg  June  30,  1919,  together  with 
the  number  of  specimens  of  each  type : 

Tests  of  metals. 

Iron  and  steel: 

^     .          ^    ,                                                                                                      specimens. 
Carbon  steel ^ 263 

Cast  Iron ""_      9 

Malleable  iron IIIZIIZZZZIIIIIIIIIIIII      ^ 

Nickel  chrome  steel ZZZZ»_ZZZ      2 

Semisteel  bars ZZZZ      8 

Strap  iron 4 

Welded  bars  and  plates Z-_-ZZZZZZ  150 

Total 437 

Aluminum  and  aluminum  alloys: 

Aluminum    alloys 262 

Aluminum,   chemically  pure 42 

Aluminum  solder 6 

Total 300 

Ck>pper,  brass,  and  bronze: 

Bronze,   nickel 2 

Bronze,    phgsphorus 7 

Bronze,  various 358 

Ck)pper , 6 

Total 372 

Miscellaneous  metals  and  alloys: 

Alloy,   lead   antimony 1^ 

Alloy,  resistant  metal & 

Babbitt  metal & 

Bearing  metal 1^ 

Dental  amalgam 65 

Nickel - , : a 

Tensllite 1 

Total , - 125. 

Tests  of  wood. 
Various  species : 

Cypress 56- 

Various 50* 


Total 106 

Tests  of  fiber  rope,  wire  rope,  and  chain. 
Chain: 

Sash  chain 1 

Various 149" 

Total -: ISO' 
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Wire,  wire  rope,  and  cables  : 

Gables,  various 39 

Wire,  shot-line 10 

Total .49 

Fiber  rope  (manila,  sisal,  etc.) :  Various 66 

Tests  of  other  material, 

Bakelite  type  insulating  material 417 

Celluloid 4 

China  plates , 42 

Disks,  round 4 

Sapphire  balls,  bearings  for  instruments 12 

Shellac  composition 12 

Total 491 

Calibration  of  macMnes  and  instruments. 

Berry  stain  gauge 2 

Brinell  Hardness  specimens . 95 

Calibration  specimens 110 

Dynamometers 4 

Horizontal  Scott  testing  machine w 2 

Larson  tensiometer 9 

Lewis-Hayes  extensometer 1 

Olsen  testing  machine 1 

Riehle  Bros,  testing  machine 2 

Standard  scale  spring 1 

Upton-Lewis  repeated  stress  springs 13 

Total 240 


Tests  of  fabricated  parts. 

Airplanes  and  airplane  parts: 

Beams  or  spars 28 

Cables 1 

Alloy  steel  bolts 6 

Gunners*  belts 87 

Parachute  rings 7 

Pilots*  belts 10 

Ribs 2 

Straps 12 

Struts 87 

Wings,   veneered 10 

Total 145 

Wheels: 

Artillery 6 

Steering  wheels 18 

24 

Ouns,  shells,  powder  containers,  etc. : 

Ammunition  packing  cases 101 

Adapters  and  booster  casings 68 

Fuses,   nose 8 

Gas  shells 5 

Grenades,  hand 1 

Gun  mount 88 

Gun  shells W 
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Guns,  shells,  powder  containers,  etc. — Continued. 

Gun   steel 2T" 

Mechanism  cases ^ . 2: 

Powder  containers , 2: 

Projectors,  steel  shell ^» 3. 

"hifle   barrels ._., 10- 

Roller  bearings „-..^ 9» 

Shell   cases 4 

Shrapnel  fragments 2- 

Swivels,  Browning  gun 9 


Total . 


Miscellaneous: 

Abercrombie   seal : 7' 

Acme  sealing  device , 7 

Alloy  steel  bolts 14 

Armor  mesh , . 2 

Armor  plate 26- 

Ball  bearings ^ 15 

Brass  tubing 2- 

Canvns  covers ^,, 8 

Cinchas 8 

Cleavers,    butcher's 8. 

Condenser  tubes , . «m,^^«-« _-  4 

Cord,   exerciser 2 

Electrodes 20* 

Hammers,  steel  handles ^ ^^^^ 4 

Handles,  rope 8 

Flexible  contact  for  searchlights 6 

Jacks ,^ 9 . 

Lock  nuts  and  bolts 5 

Machetes 15 

Pick   mattocks - ^^^^.^ 2- 

Piston  rings  and  rods 8 

Reinforcing  bars - 68 

Rings  and  staples 86 

Rings,  locomotive  packing 20^ 

Scythe  blades 2- 

Seals,   metal •    6. 

Shield  and  Wire  cutter  for  tank 1 

Springs 84 

Steel   fence  posts 8 

Steel  tubing 88. 

Pulleys 12 

Nickel  Joints 4 

Turbine 1 

Welded  specimens 242 

Wire-link   fabric 2* 


Grand  total- 


Equipment. 

A  new  apparatus  for  testing  full-length  airplane  beams  has  been 
designed  and  installed  in  the  laboratory.  This  apparatus  is  so  built 
that  the  airplane  beams  may  be  tested  under  the  oombinations  of 
loadings  (rib  loads,  pull  from  guy  wires,  and  thrusts  from  struts) 
actually  acting  on  a  beam  when  installed  in  an  airplhne* 

A  10,000-pound  repeated  bending  testing  machine  capable  of  taking- 
specimens  30  inches  long  and  12  inches  wide  has  been  designed  and 
constructed.     The  machine  was  originally  developed  to  study  the- 
fatigue-resisting  properties  of  electrically  welded'  ship  plate. 
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The  great  need  for  an  accurate  device  for  the  calibration  of  testing 
machines  has  led  to  the  design  of  a  dead-weight  calibrating  ma- 
chine that  would  permit  of  calibrating  testing  machines  by  a  stand- 
ard calibration  bar.  The  present  maxmium  capacity  of  the  machine 
is  100,000  pounds.  While  the  machine  as  constructed  is  not  consid- 
ered ideal,  it  will,  it  is  believed,  be  more  accurate  than  anything  now 
used  for  calibration  purposes.  The  machine  has  been  constructed 
and  is  now  awaiting  assembly  and  adjustment.  In  conjunction  with 
this  machine,  it  is  proposed  to  use  a  standard  calibration  bar  having 
a  15-inch  gauge  length  and  suitably  formed  ends.  This  calibration 
bar  of  heat-treated  nickel  steel  will  be  loaded  with  standard  dead^ 
weights  and  its  deformation  accurately  measured.  Observations  on 
the  deformation  of  the  same  bar  in  testing  machines  will  allow  their 
accuracy  to  be  determined. 

A  new  50,000-pouiid  capacity,  high-standard,  Universal  testing 
machine,  manufactured  by  the  Tinius  Olsen  Testing  Machine  Co.  and 
capable  of  taking  tension  or  compression  specimens  8  feet  long,  has 
been  installed  in  the  laboratory. 

A  Brinell  hardness  testing  machine,  a  gift  from  the  United  States 
Army,  and  manufactured  by  the  Scientific  Instruments  Co.,  of  Pitts- 
burgh, has  been  added  to  the  equipment. 

The  laboratory  equipment  has  been  further  au^ented  by  the  addi- 
tion of  several  extensomcters  of  the  Bureau's  design,  a  new  recording 
scleroscope,  and  a  Leeds  &  Northrup  indicating  pyrometer. 

CEMENT,  CONCRETE,  STONE,  GRAVEL,  AND  SAND. 

(Investigation  and  testing  of  materials  for  construction  purposes ;  development  of  new 
methods  of  testing ;  improvement  of  apparatus  for  testing ;  preparation  of  specifications 
covering  structural  materials :  development  of  new  uses  for  cement  products ;  distribution 
of  knowledge  as  to  use  of  materials ;  design  and  fabrication. ) 

The  beginning  of  the  year  found  the  work  of  this  section  greatly 
congested,  with  practically  all  of  its  facilities  devoted  to  war 
service.  The  testing  and  inspection  of  cement  for  the  Government 
departments  had  increased  to  such  proportions  that  the  extension 
of  facilities  for  this  work  during  the  latter  part  of  the  preceding 
fiscal  year  required  still  further  enlargement,  and  the  normal  in- 
vestigation work  had  almost  wholly  given  place  to  emergency  re- 
searcn  and  testing  required  bj  the  Army,  Navy,  and  by  the  Shipping 
Board.  Following  the  signing  of  the  armistice,  cement  shipments 
and  the  corresponding  amount  of  testing  fell  off  markedly,  while 
the  military  research  work  diminished  more  gradually.  In  the 
latter  part  of  the  year  a  portion  of  the  prewar  investigative  work 
was  resumed,  but  a  considerable  amount  of  work  initiated  by  war 

Eroblems  was  continued  throughout  the  year  and  will  need  to  bo 
ept  up  in  the  future. 

At  the  close  of  the  year  the  most  serious  problem  confronting 
the  section  was  the  maintenance  of  its  organization  of  branch  lab- 
oratories, two  of  these  (at  Denver  and  San  Francisco)  having  been 
transferred  the  year  before  from  the  Reclamation  Service.  These 
two  laboratories  should  be  continued  for  the  very  valuable  service 
they  are  capable  of  rendering  in  the  West,  not  only  in  connection 
with  the  inspection  and  testing  of  cement  and  other  structural 
materials  but  particularly  to  meet  the  needs  of  reclamation  and 
highway  work. 

Digitized  by  VjOOQIC 


496  REPORTS  OF  THE  DEPARTMENT  OF  OOMMBBOB. 

New  Branch  Laboratories. 

The  construction  of  the  large  Army  and  Navy  supply  bases  at 
Brooklyn  in  the  latter  half  of  the  calendar  year  1918  required 
nearly  900,000  barrels  of  cement.  This  was  largely  drawn  from 
the  mills  in  the  Hudson  Elver  district,  and  in  order  to  meet  the^ 
testing  and  inspection  req^uirements  of  these  and  other  projects,  a 
fully  equipped  cement-testing  laboratory  was  established  at  Hudson, 
N.  I .  This  laboratorjr  was  in  operation  nearlv  four  months,  from 
August  to  November,  inclusive,  1918.  The  work  in  this  district  was 
thereafter  handled  by  resident  inspectors,  the  tests  being  made  at 
the  Northampton  (Pa.)  laboratory  in  the  Lehigh  district 

It  also  seemed  desirable  to  increase  the  Bureau^  testing  and  inves- 
tigating facilities  on  the  Pacific  coast.  After  considering  the  needs  of 
the  Army  and  Navy  and  the  Emergency  Fleet  Corporation  at  Los 
Angeles  and  San  Diego,  a  verv  convenient  laboratory  for  chemical 
and  physical  work  was  installed  in  one  of  the  more  permanent 
exposition  buildings  at  San  Diego,  where  tests  of  cement,  aggre- 
gates, and  sands,  iron,  steel,  etc.,  have  been  in  progress  since  last 
November.  This  laboratory  has  been  especially  helpful  in  the  con- 
struction of  concrete  ships,  and  to  both  the  Army  and  Navy  in  their 
construction  of  aviation  fields  on  North  Island.  Owing  to  lack  of 
funds  for  its  further  maintenance,  this  branch  will  be  discontinued 
July  31, 1919. 

On  account  of  the  concentration  of  testing  work  in  the  Lehigh 
district,  a  well-equipped  chemical  laboratory  was  established  at 
Northampton,  Pa.,  to  eliminate  the  delay  arising  from  sending 
chemical  samples  to  Washington  or  Pittsburgh.  Since  the  amount 
of  cement  tested  and  inspected  in  the  Lehigh  district  is  always 
relatively  greater  than  in  the  other  cement-producing  districts,  this 
chemical  laboratory  should  be  permanently  retained. 

Routine  Inspection  and  Testing  of  Cement. 

Shipments  of  certified  cement  for  Government  construction  work 
during  the  fiscal  year  were  by  far  the  largest  in  the  history  of  the 
Bureau.  The  total  shipments  for  the  year  amoimted  to  more  than 
6,500,000  barrels,  of  which  the  total. cost  to  the  Government  was 
approximately  $160,000,  or  slightly  less  than  2i  cents  per  barrel.  It 
may  be  noted  that  the  cost  of  this  work  necessarily  included  the 
cost  of  a  large  part  of  the  equipment  required  by  the  branch 
laboratories,  as  well  as  the  actual  cost  of  inspection  and  tests. 
It  is  further  interesting  to  note  that  the  cost  of  this  work  alone  con- 
siderablv  exceeded  the  entire  appropriation  for  testing  structural 
materials,  only  a  small  i)ortion  of  which  can  be  allotted  to  the  testing 
of  cement.  While  the  inspection  and  testing  of  cement  during  the 
next  fiscal  year  for  the  Government  departments  is  estimated  to  be 
only  about  35  per  cent  of  the  amount  required  in  1919,  it  is  impera- 
tive that  the  work  be  provided  for  by  direct  appropriation.  The 
reimbursement  plan  which  has  been  followed  as  a  war  measure  has 
proven  to  be  impracticable,  and  while  it  will  be  again  necessary  to 
start  the  new  year's  work  on  this  basis,  it  can  not  be  so  continued 
indefinitely.  Too  much  emphasis  can  not  be  placed  upon  the  recom- 
mendation that  the  work  be  adequately  provided  for,  or  else  aban- 
doned entirely.  . .  j 
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The  following  statement  of  the  quantities  of  Government-pur- 
chased cement  certified  by  the  Bureau  during  the  past  three  years 
shows  clearly  how  the  war  affected  this  part  of  the  work  of  the 
structural  materials  division. 


Month. 

Shipments  of  tested  cement 
in  barrels. 

Month. 

Shipments  of  tested  cement 
in  barrels. 

1916-17 

1917-18 

191&-19 

J 

1918-19 

July 

36,568 
14,941 
58,765 
32,150 
27,388 
16,012 
29,063 
43,744 

81,364 
102,259 
146,249 

32,366 
205,959 
183,406 
113, 104 
270,964 

1,121,960 
1,053,167 
1,063,998 
948,937 
719,711 
247,137 
186,806 
182,265 

9 
8 
5 
1 

311,210 
280,229 
255,640 
227,867 

August 

September 

October 

NnvArnhnr 

December 

Total 

Rejected  cement  a. . 

502,845 
72,000 

3,597,364 
331,000 

6,588,923 
742,000 

January 

February 

a  The  total  amount  of  rejected  cement  in  1917-18  iind  1918-19  was  greater  than  Indicated  in  the  table. 
This  i<  due  to  the  lart  th  it  records  wore  not  availat  le  from  two  commercial  labortories  acting  for  and  under 
supervision  of  the  Bureau  in  the  Middle  Wo_t  and  southeastern  di  tricts. 

The  greater  part  of  the  cement  shipped  during  the  past  fiscal  year 
was  used  on  rush  work  of  a  military  character,  such  as  terminals, 
forts,  factories,  shipyards,  dry  docks,  roadways,  and  bridges.  In  addi- 
tion, a  considerable  quantity  of  specially  ground  cement  was  tested 
for  the  concrete  ships  built  under  the  supervision  of  the  Shipping 
Board. 

Inspection  was  made  at  mills  in  25  States,  as  follows:  Alabama, 
California,  Colorado,  Georgia,  Illinois,  Indiana,  Iowa,  Kansas,  Ken- 
tucky, Maryland,  Michigan,  Minnesota,  Missouri,  Montana,  New 
Jersey,  New  York,  Ohio,  Oklahoma,  Pennsylvania,  Tennessee,  Texas, 
Utah,  Virginia,  Washington,  and  West  Virginia. 

Development  of  Testing  Methods. 

During  the  latter  half  of  the  year  some  progress  has  been  made  in 
systematizing  and  improving  the  methods  of  proportioning  materials 
employed  in  the  laboratory  for  fabrication  of  test  pieces  of  mortar 
and  concrete,  which  it  is  believed  will  aid  in  obtaining  more  accurate 
and  uniform  test  results.  A  study  has  also  been  made  of  the  effect  of 
variations  in  the  storage  and  curing  of  test  pieces.  A  new  method 
has  been  devised  of  measuring  the  "  consistency  "  or  "  flowability " 
of  concrete,  these  terms  referring  to  the  somewhat  indefinite,  but  very 
important,  property  of  concrete  mixtures  which  is  primarily  de- 
pendent upon  the  amount  of  water  used  in  mixing. 

Methods  of  Proportioning. — Although  in  the  field  concrete  mate- 
rials are  proportioned  by  volume,  it  is  essential  in  the  laboratory  that 
weight  per  cubic  foot  be  known  to  insure  accuracy  in  duplicating 
tests  and  eliminating  a  variable  which  may  obscure  the  real  differ- 
ences in  strength  which  should  be  obtained  when  comparing  differ- 
ent aggregates  or  in  repeating  tests  with  the  same  aggregate.  Often 
weights  are  reported  as  loose  weights,  determined  by  allowing  the 
material  to  fall  into  the  measuring  vessel  without  jarring  or  tamping. 
In  other  cases  weights  may  be  reported  as  packed  or  tamped  weights. 
The  method  now  employed  in  the  laboratory  is  to  fill  the  vessel  one- 
fourth  of  the  height  and  shake  and  bump  until  no  reduction  in  volume 
is  apparent,  repeating  until  the  vessel  is  full.    The  top  is  then  lev- 
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eled  with  a  straightedge  and  the  net  weight  determined.  The  weight 
used  in  proportioning  and  in  reporting  the  result  of  this  test  is  95 
per  cent  of  the  packed  weight  so  determined.  Many  tests  have  shown 
this  95  per  cent  packed  weight  to  be  approximately  the  average  of 
the  loose  and  packed  weights.  Since  tne  weight  of  94  pounds  per 
cubic  foot  assumed  for  cement  is  approximately  an  average  weight  of 
cement  loose  and  packed,  the  volume  proportions  used  in  laboratory 
tests  are  true  volume  proportions. 

Storage  and  Curing  of  Test  Pieces. — ^In  connection  with  tests  of 
concrete  aggregates,  observations  have  been  made  of  the  effect  of 
storage  and  curing  conditions  on  the  compressive  strength  of  con- 
crete up  to  28  days.  Test  pieces  molded  irom  the  same  batches  of 
concrete,  in  every  way  comparable,  were  stored  in  water,  in  damp 
sand,  and  in  a  damp  closet.  In  general,  it  may  be  stated  that  under 
properly  controlled  conditions  these  methods  are  equally  satisfac- 
tory. 

The  results  obtained  varied  so  slightly  that  for  any  one  concrete 
the  results  of  all  test  pieces  could  properly  be  averaged.  Tempera- 
ture conditions  under  all  three  methods  were  practically  the  same,  so 
that  with  this  sometimes  variable  factor  eliminated  it  may  be  stated 
that  any  method  of  curing  is  efl&cient  which  permits  all  water  to  be 
retained  in  the  specimen  and  permits  no  evaporation  to  take  place. 
In  a  humid  atmosphere,  such  as  the  damp  closet,  a  sprinkling  once 
daily  apparently  permitted  no  essential  loss  of  moisture  from  the 
mass.  This  condition  should  be  especially  reassuring  and  satisfac- 
tory to  drain  tile  and  other  cement-product  manufacturers,  since  it 
shows  that  closed  rooms  kept  moist  by  occasional  sprinkling  during 
the  curing  period,  furnish  efficient  means  of  storing  these  products. 
It  should  not  be  assumed  from  this  that  additional  benefit  will  not 
be  derived  from  a  well  planned  and  operated  system  of  steam  curing. 

FlowabUity  of  Concrete. — ^Work  which  has  been  done  in  the  labo- 
ratory in  connection  with  tests  of  methods  of  proportioning  con- 
crete mixtures  emphasizes  most  strongly  the  importance  of  being 
able  to  measure  and  express  the  important  and  fundamental  quality 
of  flowabilitv  of  concrete.  In  actual  work  some  minimum  flowa- 
bility  must  be  attained,  and  laboratory  concretes  should  be  made 
with  this  requirement  in  mind,  since  on  the  job,  if  the  concrete  does 
not  have  sumcient  flowability,  more  mixing  water  will  be  added. 
Such  a  property  and  condition  is  a  necessity,  but  it  is  well  known 
that  increase  in  water  lowers  strength.  Therefore,  it  is  essential 
that  aggregates  tested  in  the  laboratory  should  be  tested  in  con- 
cretes having  the  same  conditions  of  flow.  Otherwise,  misleading 
and  incorrect  conclusions  will  be  drawn  as  to  their  relative  values 
for  concrete  making. 

In  the  last  annual  report  a  method  for  determining  the  consistency 
or  flowability  of  concrete  in  the  field  was  described.  The  apparatus 
consisted  of  a  piece  of  cylindrical  tubing  6  inches  in  diameter  by  12 
inches  high,  which  was  filled  with  freshly-mixed  concrete  and  then 
withdrawn  vertically  from  the  mass.  The  amoimt  of  settling  of  the 
unsupported  concrete  depended  upon  the  amount  of  water  used,  and 
was,  therefore,  a  measure  of  consistency.  This  test,  commonly  known 
as  the  "  slump  "  test,  was  fairly  well  adapted  to  the  rich  mixture  em- 
ployed in  ship  and  highway  construction,  but  was  found  to  be  un- 
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suited  to  the  leaner  and  widely  varying  types  of  concrete  which  are 
encountered  in  the  testing  laboratory. 

The  flowability  is  now  measured  by  molding  a  mass  of  concrete  on' 
a  metal-covered  table  whose  top  can  be  raised  a  fixed  height  by  means 
of  a  cam  and  dropped.  The  resulting  bump  will  cause  the  concrete 
to  spread  in  circular  form,  concentric  with  its  ori^nal  outline,  the 
increase  in  diameter  after  a  given  nxmiber  of  repetitions  of  the  bump 
being  a  measure  of  its  flowabilitj.  Tests  to  determine  the  best  form 
of  test  piece,  as  well  as  the  height  and  number  of  drops,  are  still 
under  way,  but  a  number  of  interesting  facts  are  already  apparent. 
It  is  found  that  whatever  the  proportion  of  cement  to  ag^egate, 
whether  a  1 — 1 — 2  mix  or  a  1 — 3 — 6  mix,  increase  in  flowability  is  pro- 
portional to  increase  in  percentage  of  mixing  water.  Definite  figures 
for  flow  can  be  obtainea  for  concretes  too  dry  for  any  ordinary  prac- 
tical purpose  and  also  for  concretes  so  wet  that  they  would  be  ruled 
off  of  any  properly  inspected  work.  This  variation  in  flow  with  in- 
crease in  percentage  of  mixing  water  is  essentially  a  straight-line  re- 
lation wittiin  the  limit  of  practical  working  mixes. 

Some  work  has  also  been  done  with  an  apparatus  of  this  type  in 
determining  the  consistency  of  cement  pastes,  which  is  a  fundamental 
step  in  the  ordinary  testing  of  Portland  cement.  While  a  compre- 
hensive program  of  experiments  has  not  yet  been  carried  out,  it  may 
be  stated  that  the  method  promises  to  be  of  higher  merit  than  either 
the  Vicat  or  ball  methods  now  prescribed  in  the  specifications. 

Design  of  Concrete  Mixtures. 

During  the  past  year  two  new  theories  of  proportioning  concrete 
aggregates  have  been  advanced.  One  of  these  theories  is  based  on  the 
assumption  that  the  ratio  of  the  volume  of  mixing  water  to  the  vol- 
ume 01  cement  in  a  concrete  mixture  determines  the  strength;  that 
the  grading  of  the  aggregate  is  important  only  in  so  far  as  it  affects 
the  amount  of  mixing  water;  and  that  aggregates  having  the  same 
"  fineness  modulus "  (which  may  be  regarded  as  a  measure  of  the 
average  or  effective  fineness),  even  thougn  differing  widely  in  grada- 
tion of  sizes  of  particles,  will  produce  concretes  requiring  the  same 
amount  of  mixing  water,  and  consequently  having  the  same  con- 
sistency and  the  same  strength.  The  second  theory  is  based  on  the 
assumption  that  if  the  amounts  of  both  cement  and  water  in  concrete 
mixtures  are  properly  proportioned  to  the  total  surface  areas  of  the 
aggregates,  concretes  of  the  same  consistency  and  strength  will  be 
obtained. 

A  considerable  amount  of  work  has  been  done  by  the  Bureau  in 
checking  the  validity  of  these  theories,  particularly  in  so  far  as  they 
relate  to  the  predetermination  of  the  strength  ot  concrete.  In  the 
studies  which  have  been  made  thus  far  it  has  been  established  (1) 
that  slight  variations  in  the  amount  of  mixing  water  have  a  rela- 
tively large  effect  on  the  flowability  and  strength  of  concrete;  (2) 
that  the  amount  of  water  required  in  a  concrete  mixture  must  from 
practical  considerations  be  based  on  a  definite  degree  of  flowability; 
(3)  that  the  amount  of  water  required  in  a  concrete  mixture  can  not 
be  determined  by  the  foiinulas  accompanying  the  theories  referred  to, 
nor  at  the  present  time  by  any  known  method  other  than  by  trial 
with  a  suitable  apparatus  for  measuring  the  flowability  of  a  con- 
crete mixture.    A  great  deal  of  effort  has  therefore  been  devoted  to 
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the  development  of  an  apparatus  of  this  kind,  which  has  been  de- 
scribed in  some  detail  in  a  preceding  paragrapn.  By  means  of  this 
apparatus  it  has  been  demonstrated  wiat  the  water  required  to  gauge 
a  concrete  to  a  definite  degree  of  flowability  unquestionably  depends 
upon  the  surface  area  of  the  aggregate,  regardless  of  its  fineness 
modulus;  to  precisely  what  extent  this  and  other  factors  enter  has 
not  yet  been  determined. 

A  discussion  of  the  results  of  this  investigation  has  been  published 
in  the  technical  press  and  reported  to  the  American  Society  for 
Testing  Materials. 

Fineness  Investigation. 

Under  this  heading  may  be  included  the  determination  of  the 
properties  of  finely  ground  cements,  the  determination  of  the  grada- 
tion of  finely  divided  materials  by  means  of  the  air  analyzer,  the 
standardization  of  testing  sieves,  and  the  preparation  of  standard 
cement  samples. 

Higher  Strength  from  Finely  Grov/nd  Cements. — On  behalf  of 
the  cement  committee  of  the  American  Society  for  Testing  Materials, 
a  considerable  amount  of  time  has  been  given  to  the  tabulation  oi 
existing  data  on  the  increased  strength  obtained  in  concrete  from 
the  use  of  more  finely  ground  cements.  An  attempt  also  has  been 
made  to  obtain  data  on  the  costs  of  finer  grinding,  with  a  view  to 
determining,  if  possible,  whether  a  further  increase  in  the  fineness 
requirement  of  the  standard  specifications  is  warranted.  So  far  as 
increased  strength  is  concerned,  the  fairly  definite  conclusion  has 
been  reached  that  1  per  cent  increase  in  fineness  yields  very  approxi- 
mately the  same  increase  in  strength  as  an  addition  of  1  per  cent  in 
the  quantity  of  normally  ground  cement.  Hie  cost  data  are  incon- 
clusive, not  only  because  the  estimates  obtained  differed  widely,  but 
mainly  because  so  many  factors  have  to  be  considered  in  determining 
the  value  of  the  estimates.  It  may  be  stated,  however,  that  the 
majority  of  the  figures  submitted  were  based  on  loss  of  production 
occasioned  by  finer  grinding,  assuming  the  mills  to  be  operating  at 
full  normal  capacity.  Taking  the  figures  at  their  face  value,  the 
average  increase  in  cost  to  the  consumer  appears  to  be  nearly  the 
same,  whether  he  pays  the  higher  price  for  finer  cement  or  the 
increased  cost  of  a  larger  quantity  of  normally  ground  cement. 

An  opportunity  was  obtained  during  the  year  to  make  tests  of  an 
unusually  fine  cement  put  upon  the  market  by  a  progressive  manu- 
facturer. The  increase  in  strength  obtained  in  comparison  with  the 
normally  ground  cement  was  marked,  and  it  was  readily  demon- 
strated in  this  particular  case  that  the  intelligent  user  could  save 
money  and  get  a  better  product  by  using  the  finer  cement.  The 
investigative  value  of  these  tests,  however,  la}r  chiefly  in  the  fact 
that  general  results  differing  from  those  of  similar  tests  in  the  past 
were  obtained;  for  example,  a  very  great  gain  in  strength  of  the 
richer  mixtures,  but  a  less  marked  increase  in  the  leaner  mixtures. 
It  is  not  known  whether  this  reversal  is  a  peculiarity  of  the  material 
or  whether  in  the  decision  to  base  all  concrete  tests  upon  accurately 
controlled  field  consistencies  the  results  obtained  were  characteristic 
of  the  wetter  mixtures.  The  entire  series  with  this  and  other 
cements  of  high  fineness  will  be  repeated. 


Digitized  by  VjOOQIC 


REPORT  OF  DIRECTOR  OF  BUREAU   OF  STANDARDS.  501 

Air  analyzer. — ^Throughout  the  period  of  the  war  pressure  of 
other  work  prevented  further  development  or  improvement  of  the 
air  analyzer.  This  apparatus  is  used  for  the  mechanical  analysis 
or  size  gradation  of  finely  divided  materials.  During  the  past 
year  it  has  been  used  in  the  mechanical  analyses  of  various  ma- 
terials under  investigation  by  the  Bureau,  particularly  normal  ce- 
ments, blended  and  reground  cements,  and  cements  ground  by  a  new 
type  of  mill.  It  is  believed  that  the  air  analyzer  may  be  adopted 
for  mechanical  analyses  of  other  materials  than  cement,  as  clays, 
mineral  powders,  abrasives,  pigments,  explosives,  etc.  It  is  hoped 
that  original  research  for  the  wider  use  and  development  of  the  air 
analyzer  may  be  resumed  at  an  early  date. 

Standard  Cement  Sieves. — During  the  vear  56  200-mesh  sieves 
were  standardized.  In  the  annual  report  for  1918  it  was  indicated 
that  it  had  become  diflScult  to  obtain  200-mesh  sieves  that  would 
meet  the  Bureau  of .  Standards'  specifications.  During  the  present 
year  there  has  been  a  decided  improvement  in  the  quality  of  sieves 
submitted  to  the  Bureau  for  standardization.  When  the  war  came 
on  the  American  manufacturers  were  cut  off  from  the  their  Euro- 
pean sources  of  supplies  of  200-mesh  cloth  and  manufacture  of  the 
latter  was  taken  up  in  America.  The  American  cloth  was  made  of 
somewhat  different  material  from  that  obtained  in  Europe  and  pre- 
sented new  problems  and' difficulties  in  weaving.  Apparently  these 
difficulties  are  being  or  have  been  overcome,  ana  it  is  now  possible  to 
obtain  sieves  meeting  the  specifications  of  the  Bureau. 

Standard  Fineness  Samples. — The  Bureau  continues  to  issue  stand- 
ard fineness  samples  of  cement  for  checking  up  200-mesh  sieves. 
These  are  supplied  in  two  dcjgrees  of  fineness,  46-e,  80.2  per  cent 
passing  the  standard  No.  200  sieve,  and  47-b,  88  per  cent  passing  the 
standard  No.  200  sieve.  These  samples  are  issued  in  sealed  glass 
jars,  each  containing  about  160  grams  of  cement.  Each  sample  is 
accompanied  by  full  directions  for  its  use.  With  these  samples,  200- 
mesh  sieves  may  be  compared  with  the  fundamental  standards  and 
correction  factors  obtained.  During  the  year  134  samples  were  is- 
sued to  owners  of  No.  200  mesh  sieves,  a  nominal  price  being  charged 
for  each  sample.  There  has  been  an  increased  demand  since  the  end 
of  the  war,  110  of  the  above  samples  having  been  issued  since  Janu- 
ary 1, 1919.  About  150  of  these  samples  were  used  by  the  Bureau  in 
standardizing  sieves  submitted,  and  checking  up  its  own  200-mesh 
sieves. 

Volume  Changes  in  Mortars  and  Concretes. 

The  study  of  volumetric  changes  in  mortars  and  concretes  was 
largely  set  aside  during  the  war,  and  the  present  program  was  un- 
dertaken only  at  the  beginning  of  the  calendar  year.  The  work  has 
been  confined  entirely  to  the  laboratory,  and  special  stress  has  been 
placed  on  determining  the  volumetric  changes  that  take  place  in 
mortars  during  and  following  the  time  of  setting.  Up  to  date  the 
Bureau  has  dealt  mainly  with  volumetric  changes  in  l-to-3  and  l-to-4 
mortars  and  other  typical  stucco  mixtures.  Early  in  the  work  con- 
siderable study  was  made  of  the  methods  and  apparatus  for  deter- 
mining the  volumetric  changes,  and  it  is  gratifymg  to  state  that  the 
Bureau  has  been  able  thereby  to  get  accurate  and  consistent  results. 
Although  ov.-^r  50  snecimens  have  been  made  up  and  placed  under 
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test,  it  is  yet  too  early  to  draw  any  definite  conclusions,  since  obser- 
vations are  still  being  continued  on  most  of  them. 

It  is  the  purpose  of  these  investigations  to  determine,  first,  the 
exact  amount  oi  volumetric  change  in  the  various  materials;  second, 
the  causes  of  these  changes;  and,  third,  a  remedy  or  way  of  offsetting 
these  changes  without  losing  any  of  the  intrinsic  and  necessary  value 
of  the  material.  The  extreme  importance  of  these  investigations  has 
been  brought  out  even  in  our  preluninary  tests,  as  several  mixes  have 
shown  such  serious  cases  of  contraction  that  would  seemingly  pro- 
hibit their  use  as  structural  materials  in  their  present  form.  As  soon 
as  tests  are  comprehensive  enough  it  is  the  intention  to  make  a  pub- 
lished report  of  results. 

Concrete  Oil  Storage. 

During  the  past  year  three  main  series  of  tests  have  been  conducted 
to  determine  the  limitations  of  untreated  concrete  tanks  for  the 
purpose  of  storing  oils. 

Series  I  consists  of  eighteen  1:2:4  concrete  tanks  in  which  were 
stored  11  mineral  oils  with  gravities  varying  from  0.742  to  0.959 — 
that  is,  from  commercial  motor  gasoline  to  a  very  viscous  residuum 
oil — 5  vegetable  oils,  and  2  animal  oils.  In  each  tank  were  placed 
three  6  by  12  inch  concrete  cylinders,  to  be  broken  after  an  exposure 
to  the  various  oils.  This  series  was  started  to  determine  the  volu- 
metric loss  of  oil  due  to  absorption  and  penetration  of  the  oils,  but  it 
was  found  that  the  physical  properties  of  the  oils  and  the  tempera- 
ture changes  played  such  an  important  part  in  determining  accu- 
rately the  loss  that  these  tanks  were  kept  under  test  as  qualitative 
rather  than  quantitative  tests. 

After  a  year's  exposure  to  the  various  oils,  the  concrete  of  the  tanks 
and  cylinders  is  apparently  unaffected,  with  but  two  exceptions.  The 
surfaces  of  the  tanks  containing  cocoanut  and  lard  oils  have  been  at- 
tacked and  are  considerably  roughened.  The  cocoanut  oil  was  more 
active  than  the  lard  oil,  but  neither  has  affected  the  concrete  to  a 
greater  depth  than  one  thirty-second  of  an  inch,  and  the  penetration 
observed  when  the  cylinders  were  broken  was  0.2  inch  in  both  cases. 
The  breaking  strength  of  the  6  by  12  inch  cylinders  showed  only  a 
slight  decrease  when  compared  with  the  strength  of  cylinders  stored 
in  air. 

Series  II  and  III  consist  of  quantitative  and  qualitative  tests  on 
1 :  § :  1^  concrete  tanks,  in  which  the  maximum-sized  aggregate  is  one- 
half  inch.  The  tanks  of  Series  II  are  under  no  head,  while  those 
of  Series  III  are  under  a  25-foot  head  of  oil.  The  oils  used  in  these 
tests  were  vegetable  and  mineral  oils,  the  latter  having  gravities 
varying  from  0.649  to  0.970;  that  is,  from  very  light  gasoline  to  a 
heavy  residuum  oil.  It  was  found  the  losaas  were  greater  the  lower 
the  specific  gravity;  that  where  the  specific  gravity  was  0.875  or 
higher  the  losses  were  very  small.  The  head  of  oil  had  relatively 
little  effect  on  the  rate  of  loss. 

In  the  tanks  of  Series  I  and  II  that  contained  boiled  and  raw  lin- 
seed oils  a  very  noticeable  deposit  of  lime  soap  was  observed.  This 
was  more  marked  in  the  case  of  the  boiled  than  in  that  of  the  raw  oil. 

Additional  experiments  are  being  started  along  the  same  line  on 
1:1^:3  tanks  preparatory  to  taking  up  the  question  of  oil-proof 
coatings  to  determme  their  relative  wortn  for  treating  concrete  tanks 
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for  storing  the  lighter  oils,  for  it  is  evident  from  the  results  ob- 
tained thus  far  from  the  tests  that  concrete  tanks  properly  con- 
structed are  practically  impervious  to  oils  with  gravities  of  0.875 
(30°  B.)  or  heavier. 

Waterproofing  Concrete. 

Although  hampered  by  a  very  large  amount  of  war  work,  the 
Bureau  endeavored  to  carry  out  a  waterproofing  test  which  had  been 
on  its  program  since  1916.  This  test  called  for  the  construction  of 
three  concrete  tanks  below  water  level  near  the  Potomac  River,  the 
tanks  to  be  built  by  a  local  contractor  under  supervision  of  a  repre- 
sentative of  the  Bureau.  The  tanks  were  to  be  constructed  of  1:2:4, 
1 :  2^ :  5,  and  1:3:6  concretes,  respectively,  each  with  8-inch  walls 
and  bottom,  5  feet  square,  and  10  feet  deep,  built  in  a  pit,  to  be 
kept  dry  during  the  work  and  for  a  period  oi  two  weeks  tnereafter. 
The  forms  were  then  to  be  stripped,  the  pit  allowed  to  fill  by  seepage, 
and  the  water-tightness  of  the  tanlcs  to  be  determined.  This  program 
was  carried  out  in  October^  1918,  and  all  three  tanks  failed  in  the 
test.  This  result  was  practically  assured  as  soon  as  the  forms  were 
removed,  for  the  concrete  had  not  filled  properly  around  the  rein- 
forcement near  the  bottom,  and  pockets  of  considerable  size  were 
left  near  the  junction  of  walls  and  bottom  in  all  the  tanks.  For 
this  reason,  the  test  did  not  serve  its  intended  purpose,  which  was 
to  demonstrate  whether  any  of  the  three  mixtures  would  make  a 
waterproof  job  without  the  use  of  integral  waterproofing. 

An  experiment  of  this  kind  focuses  attention  upon  the  difference 
between  laboratory  and  field  tests  of  a  material  such  as  integral 
waterproofing.  In  the  laboratory  it  may  be  assumed  that  workman- 
ship IS  perfect,  and  the  actual  merit  of  the  material  can  be  deter- 
mined by  comparative  tests  of  treated  and  untreated  concrete.  Quan- 
titative experiments  of  this  type  should  furnish  valuable  informa- 
tion, and  such  experiments  will  be  carried  along  in  connection  with 
the  laboratory  work  of  the  concrete  oil  storage  investigation,  in 
which  the  nature  of  the  tests,  equipment  required,  etc.,  are  exactly 
the  same.  In  the  field,  workmanship  is  an  uncontrolled  variable, 
which,  if  it  could  be  measured,  might  be  expressed  as  a  definite 
fraction  or  percentage  of  perfect  workmanship.  The  field  test  is, 
therefore,  one  of  waterproofing  versus  workmanship,  of  which  the ' 
results  must  be  inconclusive.  To  what  extent  the  use  of  waterproof- 
ing compensates  for  poor  workmanship  can  be  determined  only  to 
the  degree  that  the  latter  is  capable  of  measurement. 

Stucco. 

The  work  of  this  investigation  has  been  confined  to  the  application 
of  experimental  stuccos  to  three  penthouses  on  one  of  the  new  lab- 
oratory buildings  of  the  Bureau.  Two  of  these  were  coated  with 
1 :4  and  1 :6  mixtures  of  cement  and  crushed  gravel  screenings,  re- 
spectively; the  third  was  an  experiment  with  exposed  ag^egate 
finish  in  which  aggregate  up  to  one-fourth  of  an  inch  in  size  was 
used.  All  of  these  were  very  successful  and,  in  comparison  with 
the  richer  mixtures  commonly  specified,  are  a  distinct  advance.  Dur- 
ing the  year  a  recommended  practice  for  Portland-cement  stucco  has 
been  prepared  by  the  committee  on  treatment  of  concrete  surfaces 
of  the  American  Concrete  Institute,  in  which  the  results  of  the 
Bureau's  investigation  have  been  embodied. 
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Durability  of  Concrete  in  Alkali  Soils  and  Waters. 

This  investigation  has  been  suspended  since  1916  owing  to  press 
of  war  work.  Plans  have  been  completed  to  resume  the  field  work 
in  the  fall  of  1919,  which  will  include  tests  of  drain  tile  previously 
placed  in  the  alkaline  soils  of  the  western  United  States  as  well  as 
inspection  of  test  blocks  and  various  concrete  structures.  The  ad- 
visory committee  which  has  been  assisting  in  formulating  the  pro- 
gram of  tests,  as  well  as  in  the  conduction  of  the  field  work,  has 
been  increased  by  the  appointment  of  members  to  represent  the 
American  Concrete  Pipe  Association,  the  Portland  Cement  Asso- 
ciation, and  the  En^eering  Institute  of  Canada.  Cement  drain 
tile  for  replacement  m  the  (fiains  in  1919  have  been  made  at  a  fac- 
tory in  Muscatine,  Iowa,  under  the  supervision  of  the  American 
Concrete  Pipe  Association. 

New  Material  for  Increasing  Rate  of  Hardening  of  Cement. 

Considerable  work  has  recently  been  done  on  "  Cal,"  which  is  a  new 
material  for  increasing  the  rate  of  hardening  of  cement  mixtures.  It 
is  essentially  an  oxychloride  of  calcium  in  the  form  of  a  dir,  white 
powder.    It  is  not  delequescent,  as  is  calcium  chloride,  and  can  be 

{racked  in  bag^  and  handled  in  much  the  same  manner  as  hydrated 
ime.  "  Cal  "  is  added  to  the  concrete  materials  at  the  time  of  mixing, 
and  is  quickly  decomposed  by  the  water  into  calcium  chloride  and 
calcium  hydrate,  the  calcium  chloride  going  into  solution,  while  the 
calcium  hydrate  largely  remains  in  a  solid,  but  very  finely  divided, 
form.  Thus,  the  beneficial  effects  of  calcium  chloride  as  to  workabil- 
ity and  increased  rate  of  hardening  of  the  concrete  are  obtained,  to- 
gether with  the  probable  effects  of  calcium  hydrate  as  to  increased 
workability  and  decreased  permeability. 

The  greater  part  of  this  work  up  to  the  present  time  consists  of 
compression  tests  on  2-inch  mortar  cubes.  These  tests  indicate  that 
different  brands  of  cement  respond  to  the  action  of  "Cal"  to  a 
greater  extent  than  others.  The  brand  least  affected  gave  a  strength 
m  3i  days  equal  to  the  7-day  strength  of  the  untreated  mortar,  the 
treated  mortar  containing  an  amount  of  the  material  equal  to  5.5 
per  cent  of  the  cement.  The  brand  most  affected  by  the  same  treat- 
ment gave  a  strength  in  less  than  2  days  eaual  to  the  7-day  strength 
of  the  untreated  mortar.  The  above  results  were  obtained  on  test 
pieces  stored  in  water.  Test  pieces  stored  in  the  laboratory  air  gave 
much  more  favorable  results,  the  treated  mortar  giving  a  strength  in 
about  2  days  equal  to  that  of  the  untreated  mortar  at  28  days.  This 
indicates  that  "Cal "  would  be  very  effective  in  concrete  construction 
exposed  in  any  way  to  the  drying-out  action  of  the  air  or  sun,  and  in 
places  where  it  is  difficult  or  impracticable  to  keep  the  concrete  con- 
tinually wet  during  its  early  hardening. 

The  investigation  is  being  continued  with  concrete,  using  various 
mixes  and  6  by  12  inch  cylinder  test  pieces.  Corrosion  tests  have  also 
been  started.  Sufficient  data  have  not  been  obtained  from  these  tests 
to  make  any  conclusions  possible. 

Acceleration  of  Hardening  of  Concrete  by  Steam. 

Experiments  were  made  to  determine  how  strong  a  1 :2 :4  concrete 
could  be  produced  in  48  hours,  using  steam  applied  internally  and 
externally  to  the  mass  of  concrete.    These  tests  were  made  at  the 
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request  of  the  Inventions  Section  Army  War  College.  Twelve-inch 
cubes  of  concrete  were  subjected  to  the  following  methods  of  curing: 
Indoor  air,  external  steam,  steam  flowing  through  embedded,  per- 
forated pipes,  steam  flowing  through  nonperforated  pipes.  Use  of 
perforated  pipes  proved  impractical,  due  to  clogging  of  the  pipes. 
All  three  methods  of  steam  curing  gave  practically  the  same  strength 
at  the  end  of  48  hours.  This  strength  was  from  200  to  400  per  cent  of 
the  strength  of  air-cured  concrete  of  the  same  age,  depending  upon 
whether  cured  indoors  or  outdoors,  and  was  about  equal  to  the 
strength  of  air-cured  concrete  seven  days  old. 

Automatic  Freezing  and  Thawing  Apparatus. 

This  apparatus,  designed  for  the  purpose  of  making  extensive 
weathering  tests  on  building  stones,  concrete,  bricks,  etc.,  has  been 
experimented  with  to  a  considerable  extent  during  the  latter  j)art  of 
the  year.  Forty-eight  freezings  and  thawings  can  be  made  in  one 
day,  but  owing  to  difficuties  experienced  in  keeping  the  specimens 
damp  the  frost  action  is  not  as  rapid  as  desired.  Some  changes  are 
being  made  in  the  apparatus  in  order  to  overcome  this  difficulty. 

Investigation  of  Building  Stones. 

Extensive  tests  are  being  made  on  Indiana  limestone  to  establish 
data  for  a  more  definite  grading  of  the  material  and  to  determine  the 
relative  value  of  the  different  grades.  Tests  have  been  made  on  72 
samples  of  the  material.  Some  work  has  been  done  on  granite  in 
connection  with  the  cooperative  investigation  of  building  stones. 
Tests  were  made  on  several  samples  of  quartzite,  in  cooperation  with 
the  United  States  Geological  Survey,  to  determine  its  suitability  for 
use  in  nitro-acid  towers.  Some  time  has  been  given  to  the  study  of 
the  thermal  expansion  of  marble  for  diurnal  temperature  changes. 
The  results  indicate  that  there  is  a  slight  permanent  increase  in  di- 
mensions of  newly  quarried  marble  when  subjected  to  the  weather. 
A  report  of  the  Bureau's  work  on  the  commercial  marbles  of  the 
United  States  has  been  issued  as  Technologic  Paper  No.  123. 

Service  Tests  on  Floors  and  Concrete-Floor  Treatments. 

Several  rooms  in  the  Bureau's  buildings  have  been  surfaced  with 
congoleum  and  mastic  flooring,  giving  a  variety  of  service  conditions 
on  these  materials.  These  materials  are  being  studied  under  the 
various  conditions  of  use. 

Numerous  inquiries  have  been  received  during  the  past  year  con- 
cerning the  value  of  different  treatments  for  concrete-floor  surfaces 
to  prevent  dusting.  In  order  to  secure  reliable  information  on  this 
subject,  an  investigation  has  been  started  which  consists  of  service 
tests  on  a  number  of  floor  panels  treated  with  different  materials. 
These  panels  are  being  carefully  noted  at  intervals  and  compared  with 
sections  which  were  left  untreated.  The  treatments  under  test  may 
be  classified  as  follows:  Magnesium  fluosilicates,  paints  and  var- 
nishes, waxes,  and  miscellaneous  treatments,  such  as  soap,  linseed  oil, 
sodium  silicate,  and  alum.  The  majority  of  the  treatments  have  been 
beneficial,  the  fluosilicates  and  sodium  silicate  being  perhaps  worthy 
of  special  mention.  All  paints  and  varnishes  have  been  satisfactory 
and  require  longer  exposure  to  traffic  to  demonstrate  their  relative 
durability. 
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Reinforced-Concrete  Investigations. 

A  large  portion  of  the  investigational  work  in  reinforced  concrete 
has  been  carried  out  for  the  Concrete-Ship  Section  of  the  Emergency 
Fleet  Corporation  under  the  direction  of  a  member  of  the  Bureau's 
•scientific  staff.  Details  of  this  investigational  work  are  given  in  the 
following  paragraphs.  A  paper  giving  a  summary  of  the  most  im- 
portant of  this  work  was  presented  at  the  annual  meeting  of  the 
American  Concrete  Institute,  June,  1919. 

Corrosion  Tests  of  Reinforcing  Steel. — ^The  corrosion  tests  were 
made  to  obtain  information  relative  to  the  importance  of  corrosion  of 
the  reinforcement  in  concrete  ships  and  to  methods  of  preventing  or 
mitigating  corrosion  of  the  reinforcement.  About  20  proprietary 
-coatings,  including  paints  and  asphalts,  were  used  as  protective  coat- 
ings, and  salt-spray  tests  were  made  to  determine  their  effectiveness. 
Many  of  the  coatings  were  found  to  be  effective  in  preventing  corro- 
sion, but  to  have  serious  effect  in  reducing  the  bond  strength  of  steel 
when  embedded  in  concrete. 

Bond  Tests. — Pull-out  tests  of  specimens,  consisting  of  steel  bars 
•coated  with  the  protective  coatings  previously  referred  to,  were  made 
on  about  400  specimens.  These  tests  showed  that  practicallv  all  coat- 
ings, even  including  metallic  coatings  such  as  zinc,  had  a  aeleterious 
eflfect  on  th^  bond  strength  (the  resistance  to  slipping  through  the 
<5oncrete)  of  bars  embedded  in  concrete. 

Repeated  Reversal  of  Load  on  Reinforced-Concrete  Beams. — ^The 
tests  reported  in  the  Annual  Report  for  1918  on  double-reinforced- 
concrete  beams  loaded  in  alternate  directions  have  been  carried  fur- 
ther. Four  beams  have  been  tested  to  failure,  and  in  all  cases  failure 
was  by  tension  in  the  steel.  One  beam  which  has  had  2,000,000  appli- 
cations of  the  design  load  shows  no  indication  of  the  approach  of  fail- 
ure. In  one  beam  there  was  a  large  amount  of  slip  of  a  reinforcing 
bar  before  failure  occurred.  Within  the  limit  of  these  tests  there  is 
no  indication  that  the  strength  of  a  doubly  reinforced-concrete  beam 
(reinforced  for  bending  in  opposite  directions])  is  determined  by  the 
properties  of  the  concrete,  if  me  ordinary  requirements  of  design  are 
met,  unless  it  be  that  of  the  bond  stress.  The  abrasion  of  the  concrete 
at  the  edges  of  cracks  in  reinforced-concrete  ships  was  considered  as  a 
possible  danger,  and  the  tests  were  initiated  to  obtain  information  on 
this,  subject.  There  is  no  indication  that  this  is  a  real  danger.  Not 
all  the  tests  originally  planned  have  been  completed.  The  aanger  of 
slipping  of  bars  either  where  they  are  lapped  at  the  center  of  the 
span  or  where  at  the  end  of  the  beam  they  do  not  have  anchorage  bv 
hooking  of  the  bars  is  one  which  shoilld  be  investigated  and  on  which 
certain  of  the  tests  already  planned  should  give  information. 

Impact  Tests  on  Concrete  Slabs  and  Built-up  Steel  Plates. — In  an 
effort  to  secure  a  basis  for  comparison  of  resistance  of  concrete  slabs 
and  steel  slabs  to  impact,  tests  were  made  in  which  the  impact  was 
furnished  by  dropping  a  1-ton  ball  upon  the  center  of  the  slab.  Eight 
reinforced-concrete  slabs  and  one  steel  slab  designed  to  represent  con- 
ditions for  the  shells  of  reinforced-concrete  ships  and  or  steel  ships, 
respectively,  were  tested.  Six  of  the  reinforced-concrete  slabs  were  G 
feet  6  inches  by  7  feet  in  size,  and  two  of  them  were  10  by  10  feet.  The 
steel  slab  was  12  by  10  feet  2  inches  in  size. 

Leakage  of  Water  Through  Cracks  in  Reinforced-Concrete  Shell. — 
Early  in  the  investigation  of  shearing  strength  of  reinforced-concrete 
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Bbeams  it  was  found  that  cracks  were  likely  to  form  when  shearing 
Presses  were  considerably  lower  than  those  which  it  seemed  necessary 
•to  use  in  the  design  of  concrete  ships ;  yet  it  was  not  known  whether 
ithese  cracks  were  such  as  would  permit  leakage  of  water  through 
^hem  or  not.  Tests  were  made  in  which  hollow  beams  were  loaded 
in  such  a  way  as  to  cause  diagonal  tension  cracks  in  the  side  walls  at 
the  same  time  that  the  beam  was  filled  with  water,  which  was  main- 
tained under  pressure  varying  in  head  from  15  to  30  feet.  These 
tests  indicated  that  the  smallest  crack  which  could  be  detected,  say, 
»0.001  inch  or  less  in  width,  would  permit  the  passage  of  enough 
water  to  cause  a  moist  surface  on  the  outside  around  the  crack.  As 
^he  crack  width  increased  the  leakage  increased  rapidly,  provided 
that  time  was  not  given  for  the  closing  up  of  cracks  by  the  deposit 
of  sediment  of  anV  kind.  When'  the  crack  was  0.01  inch  wide  water 
:spurted  clear  of  the  outer  surface  of  the  beam.  When  the  beam  was 
billowed  to  stand  overnight  with  the  pressure  head  and  the  load 
maintained  the  leakage  was  decreased  markedly.  This  was  probably 
•due  to  the  deposit  of  a  substance  which  helped  to  fill  up  the  cracks. 
Further  indication  of  this  was  shown  by  the  appearance  of  efflo- 
xescence  on  the  surface  of  the  beam  in  the  neighborhood  of  the  cracks. 
Jf  the  cracks  had  been  very  small  at  the  time  of  their  formation  and 
had  developed  very  slowly,  it  is  possible  that  the  silting  would  have 
icept  up  with  the  opening  of  the  cracks  and  that  leakage  would  not 
Jiave  occurred.  Apparently  this  is  what  has  happened  with  some  of 
lihe  concrete  ships  and  barges  which  are  afloat.  An  inspection  made 
•on  a  concrete  ship  which  had  been  in  the  water  about  a  year  showed 
the  presence  of  cracks  which  were  large  enough  to  cause  leakage 
iinder  the  conditions  to  which  these  test  beams  were  subjected.  How- 
•«ver  there  was  no  leakage,  although  the  cracks  were  below  the  water 
line,  and  apparently  there  had  been  none.  There  was  efflorescence 
apparent  at  cracks  on  the  inside  of  the  hull,  indicating  that  the 
process  of  silting  had  been  taking  place. 

Sheer  and  Compression  in  Keinforced-Concrete  Beams, — These 
tests  were  begun  as  a  part  of  the  study  of  reinforced  concrete  in 
adapting  it  to  use  for  the  construction  of  concrete  ships.  One  of  the 
first  serious  difficulties  in  the  designing  of  concrete  ships  was  that  of 
getting  sufficient  strength  to  prevent  cracks  forming  diagonally  in 
the  vertical  sides  of  a  ship  of  practicable  weight.  Usmg  the  methods 
ordinarily  employed  in  reinforced-concrete  design,  a  shell  thickness 
•of  at  least  15  inches  would  have  been  required  instead  of  the  4  inches 
used  in  the  3,500-ton  cargo  ship.  Tests  of  large  reinforced-concrete 
beams  were  started  to  make  certain  that  no  mistake  was  being  made 
in  using  a  4-inch  shell.  These  first  tests  were  made  on  (a)  beams  4 
feet  4  mches  deep  and  18  feet  6  inches  long;  (6)  one  beam  10  feet 
deep  and  22  feet  long;  and  {c)  specimen  ship  frames  of  full-sized 
scross  section  and  20-foot  span.  The  frames  were  cut  off  at  a  point 
corresponding  to  the  point  of  inflection,  or  4  feet  6  inches  above  the 
top  of  the  keel.  The  tests  were  made  in  the  lOjOOOjOOO-pound  testing 
machine  at  the  Pittsburgh  laboratory  of  the  Bureau  of  Standards. 

For  the  beams  the  load  was  applied  at  the  center  of  the  span  upon 
the  upper  flange.  The  beams  were  supported  at  each  end  on  a  steel- 
plate  girder.  The  beam,  10  feet  deep,  was  first  loaded  40  times  with 
640,0(W  pounds,  which  was  four  times  as  much  as  the  maximum  which 
ithe  standards  of  the  joint  committee  on  concrete  and  reinforced  con- 
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Crete  would  have  allowed  as  its  working  load.  The  widest  crack  st 
the  fii-st  application  of  this  load  was  0.013  inch,  and  with  40  repeti- 
tions of  the  load,  there  was  no  appreciable  increase  in  the  widths  of 
the  cracks.  The  beam  was  then  inverted  and  load  was  applied  in. 
the  opposite  direction,  causing  failure  at  1,363,000  pounds,  or  nine 
times  as  much  as  the  joint  committee  standards  for  reinforced- 
concrete  design  would  have  allowed  as  a  working  load. 

The  ship  frames  were  tested  by  applying  first  only  a  vertical  load* 
and  adding  later  a  horizontal  load  at  the  sides  corresponding  to  the- 
horizontal  water  pressure  on  the  sides  of  the  ship.  It  was  found, 
that  the  strength  here  was  about  eight  times  as  great  as  the  joint- 
committee  recommendations  allowed  for  the  working  load,  also  that 
the  shear  due  to  the  horizontal  forces  reduced  the  stresses  set  up  by 
the  shear  due  to  the  vertical  forces;  in  other  words,  that  the  hori- 
zontal water  pressure  would  reduce  the  stresses  caused  by  the  verti- 
cal shearing  forces  on  the  frame. 

These  tests  made  it  possible  to  desi^  with  confidence  for  shear  ini 
reinforced-concrete  ships,  using  worMng  stresses  much  higher  than 
those  which  are  recognized  by  the  final  report  of  the  joint  committee.. 
In  effect,  the  joint  committee  report  limits  the  amount  of  web  re- 
inforcement to  about  three-fourths  of  1  per  cent,  while  these  tests 
show  that  for  deep  beams  a  much  larger  amount  of  reinforcement 
would  be  effective.  Apparently  the  main  reason  for  the  highOT^- 
shearing  strengths  found  in  these  tests  is  the  larger  percentage  of" 
web  reinforcement  which  may  be  used  effectively  in  deep  beams- 
where  the  web  bars  have  much  better  chance  for  anchorage  than  in 
shallow  beams. 

After  these  preliminary  tests  were  completed  a  more  nearly  ex- 
haustive  investigation  was  initiated  at  Lehigh  University,  Bethle- 
hem, Pa.,  for  the  Concrete  Ship  Section  of  the  Emergency  Fleet  Cor- 
poration. 

In  the  economical  use  of  building  materials  the  importance  of* 
using  higher  shearing  stresses  in  reinforced-concrete  beams  has  been 
recognized  by  many.  The  results  of  the  tests  made  for  the  Concrete 
Ship  Section  were  so  significant  in  this  direction  that  the  Bureau  of 
Standards  continued  the  investigation  after  the  program  of  tests  as- 
related  to  concrete  ships  was  completed.  In  all  Tl2  beams  have  been 
tested,  and  the  results  have  been  quite  fully  worked  up,  giving  data 
for  a  technologic  paper  which  should  be  of  much  importance  to  the- 
reinforced-concrete  industry. 

The  conclusion  from  these  tests  is  that  not  only  working  stresses 
in  shear  may  properly  be  increased,  but  that  they  may  be  increased" 
to  such  an  extent  that  other  features  of  the  design  become  the  con- 
trolling features.  In  order  to  make  use  of  the  high  shearing  stresses 
permitted,  compressive  stresses  would  be  increased  beyond  all  present 
reasonable  values.  This  led  to  the  making  of  tests  to  determine  if 
an  increase  in  compressive  stresses  was  permissible.  These  tests 
were  only  four  in  number  and  not  suflScient  to  afford  a  basis  for  a 
general  conclusion,  but,  so  far  as  they  go,  they  indicate  that  higher 
working  stresses  in  compression  than  are  now  generally  recognized 
could  be  used  with  safety.  It  is  important  that  further  tests  of  this 
kind  be  made. 

Reinforcement  for  Concrete  Slabs. — ^There  has  been  much  uncer- 
tainty as  to  the  relative  economies  of  reinforcing  sltibs  with   (a)' 
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bars  in  the  direction  of  the  span,  (6)  bars  making  some  angle  with 
the  span,  and  (c)  expanded  metal.  Twenty-six  slabs  4  inches  thick 
were  tested,  in  each  of  which  one  of  the  three  methods  of  reinforcing 
described  above  was  used.  The  results  as  they  stand  iildicate  that 
the  largest  amount  of  steel  is  required  in  the  case  in  which  the  bars 
are  placed  diagonally  with  the  span,  and  that  as  regards  quantity  of 
steel  required  there  is  a  slight  advantage  for  expanded  metal  over  the 
use  of  bars  in  the  direction  of  the  span.  However,  certain  conditions 
'Of  the  tests  make  it  important  that  more  tests  be  made  before  this 
question  is  considered  to  be  settled. 

Length  of  Lap  Required  for  Reinforcing  Bars, — Tests  were  made 
fto  determine  how  great  a  length  of  lap  is  necessary  for  cases  in  which 
the  reinforcing  bars  used  are  shorter  than  the  span  and  are  spliced 
by  lapping  them  in  the  center,  of  the  span.  Four  beams  were  made 
in  this  series,  and  the  indication  from  tne  test  results  is  that  for  this 
size  of  bar  (one-half  inch  round)  a  lap  of  about  50  diameters  is  re- 
squired.  The  concrete  used  in  these  beams  had  a  strength  of  about 
5,000  pounds  per  square  inch,  and  it  is  to  be  expected  that  with  a 
!  leaner  concrete  a  larger  lap  would  be  necessary.  Some  information 
from  tests  in  which  expanded-metal  reinforcement  was  lapped  in  the 
same  way  is  available.  As  to  quantity  of  steel  required  lor  the  lap, 
this  indicates  a  slight  advantage  in  favor  of  expanded  metal. 

VcJaic  of  Brajckets  and  Haunches  in  Flanges, — For  purposes  of 
architectural  effect,  or  for  increasing  the  strength,  connections  be- 
tween columns  and  beams  are  frequently  provided  with  brackets.  This 
development  sometimes  takes  the  form  of  an  arch  construction.  How- 
•ever,  in  the  design  little  attempt  is  usually  made  to  determine  how 
much  strength  is  added  by  the  presence  oi  the  haunch,  and  usually 
advantage  is  taken  of  only  a  portion  of  the  value  of  the  haunch  or 
bracket.  In  the  design  of  reinforced-concrete  ships  the  strength 
value  of  such  brackets  is  of  much  importance.  To  obtain  informa- 
tion on  this  subject,  a  series  of  tests  was  made,  including  as  test 
specimens  eight  reinforced-concrete  frames  having  a  span  of  14. feet, 
a  height  of  7  feet,  and  brackets  ranging  from  no  bracket  to  one  so 
large  as  to  give  the  appearance  of  an  arch.  These  tests  indicated 
that  the  brackets  had  much  more  value  in  strengthening  the  frames 
than  that  for  which  allowance  is  usually  made  m  the  design.  The 
results  are  of  much  importance,  since  the  weight  of  the  frames  in  a 
•concrete  ship  can  be  reduced  materially  by  taking  full  account  of  the 
strength  added  by  the  brackets  in  the  irames.  If  the  results  are 
adapted  to  general  design  in  reinforced  concrete,  they  will  have  an 
important  l^aring  on  the  reinforced-concrete  industries  where  such 
structures  are  involved. 

Shrinkage  of  Concrete  in  Setting  as  Related  to  Concrete-Ship 

Construction. — It  is  recognized  that  shrinkage  of  concrete  occurs 

-during  setting.    In  many  constructions  this  is  manifested  through 

'Cracks  which  appear  in  the  concrete  surface,  but  the  laws  which 

f^vem  this  shrinkage  have  not  been  very  thoroughly  determined, 
his  subject  becomes  important  in  connection  with  the  concrete  ship, 
since,  as  pointed  out  in  a  previous  paragraph,  the  smallest  cracks 
will  permit  a  slight  leakage  unless  silting  prevents  it.  In  one  of  the 
ibarges  constructed  by  the  Emergency  Fleet  Corporation  for  the  In- 
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land  Waterways  Commission  a  series  of  careful  measurements  was- 
made  in  the  effort  to  determine  why  more  frequent  and  larger  cracks 
occurred  in  this  barge  than  occurred  in  the  others.  While  the  effort- 
was  not  entirely  successful,  the  measurements  did  show  that  there* 
was  an  elongation  and  shortening  of  the  barge  which  corresponded* 
closely  to  even  the  slightest  rise  and  fall  of  temperature.  With  any 
rise  in  temperature  the  cracks  began  to  close,  while  with  a  decrease- 
in  temperature  the  cracks  opened.  The  largest  crack  present  was 
less  than  0.01  inch,  and  although  the  barge  was  not  loaded  the  results 
of  examinations  of  concrete  ships  which  nave  been  in  service  indicate- 
that  a  deposit  of  silt  or  efflorescence  will  prevent  leakage  through 
cracks  of  this  size. 

Rpmforced'Concrete  Freight  Car, — ^During  the  year  a  gondola 
freight  car  with  superstructure  of  reinforced  concrete  was  designed 
and  built  by  J.  B.  Strauss,  consulting  engineer,  Chicago.  During  the 
construction  of  this  car  a  representative  of  the  Bureau  of  Standards- 
advised  with  Mr.  Strauss  and  made  an  inspection  of  it  after  its 
completion  and  inauguration  into  service.  After  the  car  had  been  in 
service  about  three  months,  during  a  part  of  which  time  it  was  used" 
for  hauling  coal,  an  inspection  of  it  was  made  at  Washington  by 
representatives  of  the  Bureau.  This  indicated  that  although  there- 
was  some  abrasion  of  projecting  parts,  this  car  had  stood  up  fairly 
well  under  service  conditions. 

Rein  forced-Concrete  Flat-Slah  Design, — Several  urgent  applica- 
tions for  investigational  work  on  the  reinforced-concrete  flat  slab- 
have  been  made  by  those  commercially  interested.  With  two  ex- 
ceptions it  has  not  been  possible  to  make  these  investigations  on  ac- 
count of  the  interference  with  war  work.  Plans  have  been  projects 
by  which  a  long  series  of  tests  of  slabs  conforming  to  various  de- 
signs would  be  carried  out.  An  expression  of  the  willingness  of 
certain  interested  concerns  to  cooperate  in  this  work  has  been  secured, 
but  at  the  present  time  funds  are  lacking  with  which  to  meet  the 
part  which  it  seems  proper  that  the  Bureau  of  Standards  should 
asiSume.  One  of  the  mvestigations  now  under  way  would  have  af- 
forded a  good  starting  point  for  this  investigation,  but  the  lack  of 
funds  to  carry  out  the  work  together  with  the  importance  of  starting 
the  present  investigation  at  once  rendered  this  impracticable. 

The  controversy  over  the  proper  moment  coefficients  for  flat  slabs 
is  acute  throughout  the  country,  and  a  thorough  investigation  of 
their  merits  should  be  made.  The  expense  is  too  great  for  any  one 
commercial  concern  to  undertake  it  alone,  and  the  competition  be- 
tween proprietary  interests  has  been  so  great  as  to  prevent  coopera- 
tion among  them  to  accomplish  this  purpose.  The  recent  expiration: 
of  the  basic  patents  on  the  flat  slab  will  tend  to  remove  this  restraint, 
and  it  seems  feasible  to  obtain  cooperation  of  those  commercially" 
interested  in  this  problem  to  the  end  of  making  a  thorough  inves* 
tigation. 

Miscellaneous  Concrete  Investigations  and  Tests. 

Light-weight  aggregates, — ^The  investigation  of  light-weight  ag-^ 
gregates  for  concrete  ships  begun  during  the  past  year  was  con- 
tinued. Twelve  burnt-clay  aggregates  were  tested,  these  tests  aid- 
ing in  the  selection  of  a  li^ht-weight  aggregate  by  the  Emergency 
Fleet  Corporation  for  use  in  concrete  sfiips.    The  aggregate  pro- 
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duced  commercially  was  a  light-weight  burnt  clay  made  hj  "  puff- 
ing "  or  "  bloating  "  a  clay  or  shale  m  a  stationary  brick  kiln  or  a 
roEftry  cement  kiln. 

The  Bureau  tests  of  the  best  varieties  of  this  aggregate  showed 
that  it  would  give  a  satisfactory  strength  (from  4,700  to  5,700 
pounds  per  square  inch  at  28  days)  when  used  in  a  l:f  :1J  mix  and 
would  give  a  concrete  weighing  from  110  to  115  pounds  per  cubic 
foot  (about  three-fourths  as  much  as  ordinary  concrete).  Tests- 
were  also  made  using  these  light-weight  aggregates  in  1:1:1  and 
1:1:2  mixes.  During  the  investigation  several  varieties  of  slaff 
were  tested  and  generally  gave  satisfactory  strength  results,  but  did 
not  produce  so  light  a  concrete.  Coke  as  an  aggregate  gave  light 
concrete,  but  was  slightly  inferior  in  strength.  Seven  varieties  of 
vesicular,  basaltic,  or  volcanic  rocks  were  tested  for  this  purpose^ 
In  general,  these  give  satisfactory  strength,  but  produced  slightly 
heavier  concrete  than  the  clay  aggregate.  Several  other  rock  ag- 
gregates were  tested. 

Permeability  tests  were  made  comparing  several  of  the  clay  aggre- 
gate concretes,  with  sand-gravel  concrete  of  the  same  mix,  and,. 
although  the  tests  were  limited  and  not  conclusive,  they  indicate- 
that  the  concrete  made  of  clay  aggregates  is  at  least  as  impermeable 
to  water  as  that  made  with  sand  and  gravel.  Absorption  tests  show 
that  clay-aggregate  concrete  is  more  absorptive  than  sand-gravel  con- 
crete. For  a  1:1:2  mix,  sand-gravel  concrete  showed  8  to  10  per 
cent  absorption  in  terms  of  dry  weight,  while  clay-aggregate  con- 
crete gave  12  to  18  per  cent.  Tests  showed  that  the  modulus  of 
elasticity  of  clay-aggregate  concrete  is  slightly  slower,  but  nearly 
the  same  as  that  of  concrete  made  of  sand  and  gravel. 

Cement  Gun, — ^An  extensive  series  of  tests  was  made  on  gunite 
in  cooperation  with  the  United  States  Shipping  Board  to  determine 
the  suitability  of  this  material  for  use  in  concrete  ships.  The  dif- 
ferent phases  of  the  question  investigated  were  as  follows:  The 
effect  of  shooting  the  material  in  a  number  of  layers  at  different  in- 
tervals, the  effect  of  shooting  the  specimens  in  vertical  and  horizontal 
positions,  the  strength  of  different  gradations  of  the  aggregate  and 
different  proportions  of  cement  to  aggregate,  the  effect  of  different 
pressures  for  shooting  the  material,  the  effect  of  shooting  the  mate- 
rial through  screens  composed  of  various  sizes  and  spacings  of  rein- 
forcing rods,  and  the  comparison  of  the  concrete  made  with  the- 
cement  gun  and  the  same  made  by  the  usual  process.  Strength  tests^ 
were  made  both  perpendicular  and  parallel  to  the  direction  of  shoot- 
ing. The  series  consisted  of  175  slabs  of  the  material  which  were 
sawed  into  test  specimens  on  the  machines  in  the  laboratories  of  the 
Bureau. 

The  report  on  this  investigation  is  being  prepared  by  the  Concrete 
Ship  Section  of  the  United  States  Shipping  Board,  and  no- 
analysis  of  the  results  has  been  attempted  by  this  Bureau.  How- 
ever, an  interesting  feature  of  the  tests  which  stands  out  quite  clearly 
may  be  mentioned,  viz.,  that  the  gunite  specimens  showed  a  marked 
increase  in  compressive  strength  over  concrete  slabs  fabricated  in 
the  usual  manner.  This  increase  for  the  different  proportions  and 
gradations  ranged  from  23  to  70  per  cent.  One  explanation  of  this, 
probably  lies  in  thje  fact  that  the  gunite  can  be  placed  in  a  drier  con- 
sistency than  that  required  for  pouring. 
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Concrete  Atomizer, — ^A  series  of  tests  was  made  on  concrete  fabri- 
cated with  the  Brown  atomizer.  This  investigation  was  also  made 
in  cooperation  with  the  United  States  Shipping  Board  to  determine 
the  suitability  of  the  material  for  use  in  concrete  ships.  The  phases 
of  this  question  investigated  were  as  follows :  Effect  of  various  pro- 
portions of  cement  to  aggregate,  effect  of  different  consistencies,  the 
effect  of  different  pressures  of  shooting,  effect  of  blowing  the  speci- 
mens with  cold  air  (i.  e.,  at  outdoor  temperatures),  hot  air,  steam, 
and  a  mixture  of  steam  and  hot  air.  The  specimens  were  made  by 
shooting  the  concrete  in  forms  which  were  divided  into  compartmente 
by  horizontal  and  vertical  rods.  After  the  concrete  had  hardened 
sufficiently  the  rods  were  drawn,  which  permitted  the  specimens  to 
be  easily  broken  out  from  the  slab.  Satisfactory  results  were  obtained 
by  blowing  specimens  with  both  cold  air  and  hot  air,  but  the  ones 
blown  with  steam  were  not  satisfactory  on  account  of  too  much  water 
of  condensation  entering  the  concrete.  This  was  thought  to  be  due 
to  the  fact  that  a  long  steam  pipe  was  used  without  insulation.  The 
report  of  this  investigation  will  be  published  by  the  United  States 
Shipping  Board. 

Field  Control  of  Concrete  Used  in  Concrete  Barges. — ^A  representa- 
tive of  the  Bureau  aided  in  the  control  of  the  concrete  that  was  used 
in  the  initial  pourings  of  the  New  York  State  Canal  concrete  barges 
that  were  being  constructed  for  the  Railroad  Administration  super- 
vised by  the  Emergency  Fleet  Corporation.  This  consisted  of  labora- 
tory teste  of  the  aggregates  to  be  used,  the  regulation  of  the  mixture 
and  consistency  on  the  job,  and  the  taking  of  test  cylinders  of  the  con- 
crete actually  placed. 

Corrosion  of  Reinforcement  Due  to  Use  of  Calcium  Chloride  in 
Oauging  Wa;ter, — Plain  and  galvanized  wire  mesh  embedded  in  slabs 
of  1 : 2  and  1 : 3  river-sand  mortar  gauged  with  plain  water  and  with 
a  4  per  cent  solution  of  calcium  chloride  showed  that  at  the  end  of 
two  years  the  corrosive  effect  of  the  salt  introduced  into  the  morter 
was  very  marked.  Plain  wire  mesh  embedded  in  1 : 3  mortar  was  at- 
tacked the  most,  being  completely  eaten  through  in  places.  The  gal- 
vanized metal  was  attacked  seriously,  although  not  as  badly  as  the 
plain  mesh.  The  metel  embedded  in  1:2  morter  was  not  so  badly 
attacked  as  that  embedded  in  1 : 3  mortar.  In  all  cases  of  the  metal, 
both  plain  and  galvanized,  embedded  in  mortar  gauged  with  plain 
water,  the  reinforcement  was  in  excellent  condition  and  was  not  rusted 
and  demonstrated  the  protection  afforded  by  Portland  cement.  A 
comparison  of  the  condition  of  the  reinforcement  embedded  for  two 
years  and  that  embedded  for  one  year  showed  that  the  rusting  due 
to  calcium  chloride  was  progressive  and  becomes  worse  with  a^. 
Keinf orcing  rods  embedded  in  1:2:4  and  1 :  1^ :  3  concrete  made  with 
and  without  calcium  chloride  also  showed  a  corrosion  due  to  the  cal- 
cium chloride,  but  to  a  somewhat  lesser  extent. 

Paper  Molds. — ^A  paper  mold  for  use  as  the  form  in  which  to  cast 
6  by  12  inch  concrete  test'  cylinders  was  developed  for  use  in  molding 
samples  of  field  concrete.  The  distinctive  improvement  in  the  mold 
is  that  it  is  slit  lengthwise  in  order  to  allow  nesting  during  shipment 
and  that  it  can  be  assembled  at  the  job  by  lacing  up  with  a  stapling 
machine.  Each  paper  mold  weighs  only  7  ounces  (one-fiftieth  as 
much  as  a  steel  mold  of  the  same  size) ,  and  25  of  them  nested  for 
shipment  occupy  only  about  as  much  space  as  a  steel  mold  and  weigh 
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half  as  much.  A  two-pljr  cardboard  cylinder,  such  as  is  usually 
manufactured,  slit  lengthwise,  and  then  (Upped  in  paraffin,  to  make  it 
waterproof,  is  used.  This  type  of  paper  mold  has  been  used  by  the 
Concrete  Ship  Section  of  the  Emergency  Fleet  Corporation  to  obtain 
samples  of  concrete  used  in  the  concrete  ships  and  barges  built  by  it. 

Method  of  Mixmg  Cxmcrete. — ^To  determine  the  benefit  to  strength 
due  to  mixing  of  cement  and  water  for  a  long  period  (15  to  30 
minutes),  ana  then  adding  aggregate  to  produce  a  concrete  in- 
stead or  the  ordinary  meuiod  of  mixing  cement,  aggregate,  and 
water  together  for  one  to  two  minutes,  comparative  testis  of  concrete 
by  the  two  methods  were  made,  using  exactly  the  same  materials  and 
amount  of  water.  The  compressive  strengths  obtained  were  about 
the  same,  indicating  that  there  is  no  advantage  in  long  premixing 
of  cement  and  water  from  the  standpoint  of  strength. 

Tests  of  Diatorrycuie<ms  Earth  as  a  Blend  and  Ad/mixture  m  Part- 
land  CemerU. — ^Tests  made  using  diatomaceous  earth  or  kieselguhr  as 
a  blending  material  or  an  admi^ure  to  Portland  cement  show  that  in 
general  the  strength  of  concrete  and  mortar  made  with  the  blended 
cement  is  weaker  than  that  made  of  pure  Portland  cement.  Absorp- 
tion of  concrete  and  mortar  made  with  blended  cement  has  been 
found  to  be  greater. 

Tests  of  old  Storage  Cement. — ^During  the  pro^ss  of  the  war 
large  stocks  of  cement  were  often  shipped  to  various  jobs  at  the 
begmning  of  the  work  and  stored  until  needed.  In  some  cases  this 
storage  period  amounted  to  more  than  a  year,  and  several  such 
samples  were  submitted  for  test.  The  results  of  tests  indicated  re- 
duction in  strength  for  the  storage  cement,  but  this  change  was  not 
marked  for  material  which  had  l^n  stored  on  the  job  for  less  than 
one  year.  One  lot  which  had  been  in  storage  over  two  years  gave  the 
same  strength  in  compression  for  1:1|:8  concrete  as  was  obtained 
for  a  1:2:4  concrete  made  with  the  same  brand  of  new  cement. 
The  old  cement  when  gauged  with  a  5  per  cent  calcium-chloride 
solution  showed  an  increase  of  about  30  per  cent  at  seven  days  over 
the  same  cement  ^uged  with  ordinary  mixing  water. 

Inspection  of  ISuudings  and  Other  Structures. — ^Assistance  has 
been  given  two  Government  departments  during  the  past  year  in 
connection  with  concrete  structures  under  construction  in  cold 
weather.  In  one  case,  after  partially  stripping  the  forms  from^  the 
A  frame  of  a  concrete  dam,  the  concrete  appeared  only  partiallv 
set  and  the  quality  of  both  cement  and  aggregates  was  questioned. 
Inspection  showed  the  concrete  not  to  have  been  frozen,  but  the 
hardening  to  have  been  retarded  by  low  temperatures,  and  it  was 
recommended  that  the  mass  be  protected  from  possibility  of  freez- 
ing and  allowed  to  stand.  Tests  showed  the  cement  and  aggregates 
to  be  of  good  quality  and  that  with  the  usual  cold- weather  precau- 
tions good  quality  concrete  would  result.  In  the  second  case  a  con- 
crete roof  was  poured  just  previous  to  a  drop  in  temperature,  with 
the  result  that  the  upper  surface  for  a  depth  of  one-half  to  1  incJi 
was  frozen.  Bather  than  tear  out  the  injured  section  of  roof  it 
was  recommended  that  a  load  test  be  applied  after  the  usual  period 
of  curing.  The  results  of  this  test  proved  that  the  frozen  slao  had 
the  necessary  structural  strength,  and  removal  was  not  necessary. 

The  martle  floor  of  the  Arlington  Memorial  Amphitheater  has 
been  developing  rather  extensive  cracks,  these  being  noticed  before 
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the  oompletion  of  the  floor  in  the  spring  of  1918.  Several  inspections 
were  made  and  laboratory  tests  were  made  on  the  floor  materials. 
The  very  rigid  construction  of  the. floor  and  the  wide  range  of 
temperature  to  which  it  is  subjected  appear  to  be  the  chief  causes 
of  the  cracking.  A  report  embodying  tne  results  of  the  studies  was 
submitted  to  the  Arlington  Memorial  Amphitheater  Commission. 

Inspections  have  also  been  made  of  the  ornamental  concrete  and 
stuccowork  at  Meridian  Hill  Park  and  East  Potomac  Park  at  the 
request  of  the  Committer  on  Public  Buildings  and  Grounds.  These 
structures  show  only  minor  defects  resulting  from  slight  faults  in 
desij^  and  are  excellent  examples  of  the  architectural  possibilities  in 
surrace-treated  concrete. 

Miscellaneous  Tests. — ^Aside  from  the  tests  reported  in  the  pre- 
ceding paragraphs,  numerous  tests  of  a  miscellaneous  nature  have 
been  performed  for  the  Government  departments,  as  follows :  Tests 
of  sands,  sea  shells,  gravels,  and  stones  to  determine  their  suitability 
for  use  as  concrete  aggregates;  sieve  analyses  of  sands,  silica  grits, 
silica  washes,  and  granulated  cork;  transverse  strength  and  absorp- 
tion tests  of  brick;  compressive  strength  of  concrete  cubes  and  cylin- 
ders; permeability  tests  of  concrete  and  bituminous  waterproofing 
felts. 

Tests  of  Cement  for  Govertunental  Purposes. 

During  the  first  part  of  the  past  year  the  testing  of  Portland  cement 
for  the  different  branches  of  the  Government  far  exceeded  the 
amounts  ever  tested  during  a  similar  period.  As  a  result,  the  total 
amoimt  sampled,  tested,  and  shipped  for  the  entire  year  largely  ex- 
ceeded that  of  any  previous  year.  There  were  sampled  426,87* 
barrels.  Of  this  amount  296,705  barrels  were  shipped,  35,000  barrels 
were  withdrawn  by  the  manufactures  on  account  of  unsatisfactory 
tests  as  determined  bjr  them  before  the  Bureau  made  its  tests,  and 
75,000  barrels  were  rejected  by  the  Bureau  on  account  of  failure  to 
meet  the  requirements  of  the  specifications.  The  withdrawals  and 
rejections  also  far  exceeded  those  of  previous  years,  but  it  was  due 
entirely  to  unsatisf  actonr  labor  conditions  at  the  plants.  The  manu- 
facturers were  constantly  forced  to  replace  skilled  labor  with  new, 
which  always  tends  to  interfere  with  proper  production. 

Soundness  of  Portland  Cement. 

In  the  course  of  the  investigation  of  Portland  cement  which  the 
Bureau  has  been  conducting  for  years  it  has  produced  in  its  experi- 
mental plant  a  number  of  cements  which  were  unsound  according  to 
the  "  boiling  test.''  Neat,  mortar,  and  concrete  specimens  were  made 
of  these  cements,  and  they  have  been  under  observation  for  approxi- 
mately five  years.  Depending  upon  whether  the  disintegration  in 
the  "ooilin^  test"  was  very  slight  or  very  marked,  the  neat  and 
mortar  specimens  showed  expansion  and  cracking  in  from  three 
months  to  one  year.  However,  this  expansion  was  not  imiform 
throughout  the  specimen,  but  was  always  decidedly  less  on  that  sur- 
face exposed  to  the  air  during  the  first  ^4  hours'  storage  in  the  damp 
closet,  the  surface  frequentlv  not  cracking  at  all,  whue  the  opposite 
side  would  show  large  cracks.  This  cau^  a  bending  of  the  speci- 
men. The  strength  of  the  small  specimens  was  usually  very  nigh 
at  the  early  peri^  of  testing. 
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The  differences  in  the  concrete  specimens  were  very  noticeable. 
These  specimens,  made  for  the  determination  of  compressive  strength 
and  stored  in  the  damp  closet,  do  not  show  any  cracking  or  marked 
loss  of  strength.  The  concrete  specimens  made  for  the  determina- 
tion of  the  coefficient  of  expansion  show  excessive  expansion  and  dis- 
integration when  stored  in  the  air  of  the  laboratory.  The  latter 
is  not  manifested  by  cracking,  but  by  crumbling  under  slight  abra- 
sion. Specimens  made  at  the  same  time,  but  stored  in  water,  are 
apparently  sound,  being  free  of  cracks  and  veiy  hard,  but  show  very 
marked  expansion,  amounting  to  one-tenth  of  1  per  cent  or  more. 
Notwithstanding  the  apparent  soundness  of  the  concrete,  when  stored 
in  the  damp  closet  or  in  water  the  expansion,  as  shown  only  by  actual 
measurement,  shows  this  cement  to  be  of  questionable  value,  and  in 
a  manner  justifies  the  use  of  the  present  "  boiling  test." 

Magnesia  Content  of  Portland  Cement* 

Notwithstanding  the  fact  that  all  the  specifications  for  Portland 
cement  in  this  country  within  the  past  few  years  have  raised  the 
allowable  magnesia  content  of  Portland  cement  to  5  per  cent,  there 
seems  to  be  a  desire  to  raise  this  amount  still  further.  This  matter 
is  covered  in  Technologic  Paper  No.  102  of  the  Bureau,  wherein  the 
change  in  constitution  and  properties  of  Portland  cement  with  a 
chamro  in  magnesia  content  of  from  2  to  25  per  cent  was  studied. 
Briefly,  the  conclusions  were  that  there  was  no  marked  change  until 
the  amount  exceeded  approximately  7  per  cent 

At  the  time  the  above-mentioned  paper  was  issued,  the  concrete 
made  from  the  cements  in  question  had  been  under  observation  for 
about  two  and  a  half  years.  The  majority  of  the  specimens  are  now 
five  years  old.  It  is  not  the  intention  to  break  these  and  secure 
quantitative  data  before  there  are  evidences  of  disinteCTation  shown 
by  the  very  high  magnesia  cement  concrete.  At  the  end  of  five  years, 
however,  all  are  apparently  in  excellent  condition,  without  anv  signs 
of  disintegration.  Furthermore,  it  should  be  borne  in  mind  that  the 
chief  fault  of  the  high  ma^esia  cements  (McO  exceeding  7  per  cent) 
was  largely  that  of  very  low  strength  at  early  periods.  Disintegra- 
tion was  not  a  noticeable  feature  of  the  concretes  at  any  period, 
though  mortar-and-neat  test  pieces  made  from  cements  containing 
magnesia  in  excess  of  10  per  cent  disintegrated  in  from  one  to  three 
years. 

Magnesium  Oxychloride  (Sorel)  Cements. 

The  development  of  tests  for  use  in  specifications  covering  the 
purchase  of  magnesia  for  use  in  magnesium-oxychloride  cements  has 
not  progressed  very  satisfactorily.  The  principal  difficulty  is  the 
different  action  of  the  cement  in  mixtures  used  m  flooring  or  stucco 
from  that  when  used  with  a  standard  reproducible  aggregate  or 
standard  Ottawa  sand.  In  practice  one  of  the  aggregates  is  a  fibrous 
material,  as  asbestos  or  sawdust.  On  account  of  the  manner  in  which 
these  latter  occur,  it  is  practically  impossible  to  secure  similar  ma- 
terials (as  to  fineness,  length  of  fiber,  thickness  of  fiber,  etc)  at  dif- 
ferent times.  Therefore,  it  vould  seem  to  be  very  unsatisfactory  to 
use  these  in  a  standard  test.  These  cements,  however,  do  require  a 
fibrous  aggregate  to  reduce  the  marked  volume  changes  which  occur 
in  their  setting  and  hardening.    Consequently,  standard  sand  does 
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not  seem  to  furnish  an  aggregate  which  gives  results  that  can  be 
correlated  with  those  obtained  ttom  a  fibrous  aggre^te  or  in  general 
practice.  Further  work  is  being  carried  on  along  this  line,  however. 
At  the  present  time  the  Bureau  is  receiving  samples  from  ship- 
ments received  by  a  number  of  composition-flooring  manufacturers. 
Test  pieces  are  being  made  with  these  of  both  a  floormg  and  standard 
sand  mix  to  determine  both  the  tensile  and  compressive  strengths  at 
different  periods  and  the  coefficient  of  expansion.  At  the  same  time 
the  manufacturer  is  making  particular  note  of  the  results  he  obtains 
in  practice  with  these  same  shipments. 

Concrete  Columns  with  Cast-Iron  Cores. 

The  results  of  the  investigation  of  the  strengths  of  these  colunms 
are  incorporated  in  Technologic  Paper  No.  122,  now  in  press.  Eigh- 
teen columns  for  tests  were  fabricated  by  L.  J.  Menscn,  consultmg 
engineer,  under  the  Emperger  system  of  reinforcing,  in  which  cast- 
iron  cores  are  used  as  the  remf  orcing  material.  The  columns  ranged 
in  length  from  6  to  14  feet  and  were  13  inches  in  diameter.  The 
cast-iron  cores  were  6-inch  hollow  cylinders,  three-fourths  of  an  inch 
thick,  and  were  placed  concentric  with  the  axes  of  colunms.  The 
total  loads  borne  by  these  columns  varied  from  a  minimum  of  858,000 
pounds  to  a  maximmn  of  1,041,000  pounds,  or  6,700  and  8,160  pounds 
per  square  inch,  respectively,  on  the  basis  of  equivalent  columns  of 
solid  concrete ;  that  is,  were  about  twice  the  usual  strengths  for  such 
columns  as  ordinarily  reinforced. 

The  cost  of  fabrication  of  this  class  of  columns  is  considerably  less 
than  ordinary  concrete  construction  to  carry  the  same  loads  and 
approximately  half  that  of  a  steel  column  of  the  same  strength.  The 
rather  remarkable  showing  as  regards  stren^h  and  ease  of  fabrica- 
tioA  suggests  that  this  type  of  construction  oe  studied  by  practical 
structural  engineers  with  a  view  to  a  possible  wider  introduction  in 
building  practice. 

LIME,  GYPSUM.  ETC. 

(The  work  of  the  section  was  somewhat  interrupted  by  moving  the  laboratory  from 
Pittsburgh  to  Washington.  The  delay  incurred  was  magnified  because  it  was  accom- 
panied by  an  almost  complete  change  of  personnel.  The  section  is  now  established  in  its 
new  quarters  in  Washington  and  is  better  equipped  than  it  has  ever  been.) 

Cooperation  with  Lime  Manufacturers. 

All  of  the  manufacturing  interests  with  which  this  section  deals 
have  accorded  official  recognition  of  the  work.  The  Lime  Associa- 
tion, the  Gypsum  Industries  Association,  and  the  Sand-Lime  Brick 
Association  have  all  appointed,  within  the  past  year,  special  com- 
mittees on  cooperation  with  the  Bureau  of  Standards.  . 

At  its  last  annual  meeting  the  Sand-Lime  Brick  Association  passed 
a  commendatory  resolution,  whidi  has  been  engrossed  and  presented 
to  the  Bureau. 

The  section  has  continued  its  active  cooperation  with  the  American 
Society  for  Testing  Materials,  and  during  the  past  year  its  members 
have  accepted  the  chairmanships  of  the  subcommittees  on  specifica- 
tions for  structural  lime,  on  methods  for  measuring  plasticity,  and  on 
methods  of  test  for  gypsum  products. 

On  January  6,  1919,  at  the  instigation  of  this  section,  there  was 
formed  an  interdepartmental  conference  on  chemical  lime.    This 
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conference  is  composed  of  15  members,  4  of  whom  represent  the 
Bureau  of  Standards. 

Compressive  Strength  of  Cement-Lime  Mortars. 

The  extended  use  of  mixtures  of  lime  and  cement  as  mortar  for 
laying  brick  has  brought  about  a  demand  for  information  as  to  the 
way  in  which  the  properties  of  such  mortars  vary  with  their  composi- 
tion. It  was  found  tnat  the  strength  of  such  mortars  is  proportional 
to  the  quantity  of  cement  contained  in  them  and  to  the  density  of 
the  mortar.  This  latter  factor  is  affected  by  the  quantity  of  lime 
added.  The  detailed  results  were  published  in  the  Journal  of  the 
American  Ceramic  Society  for  January,  1919. 

Effect  of  Addition  of  Hydrated  Lime  Upon  Properties  of  Concrete. 
This  work,  which  was  started  in  1915,  was  continued  during  the 
past  year  by  conducting  experiments  under  field  conditions  at  Cedar 
Hollow,  Pa.  Concrete  with  and  without  lime  was  mixed  in  the  ordi- 
nary type  of  concrete  mixer  and  allowed  to  flow  down  a  chute  100 
feet  long.  The  effect  of  the  lime  upon  the  time  required  to  flow  down 
the  chute  and  upon  the  other  properties  of  the  concrete  was  deter- 
mined. This  work  is  conducted  under  the  guidance  of  a  special 
advisory  committee  appointed  by  the  Bureau  for  the  purpose.  The 
results  of  the  Cedar  Hollow  experiments  were  presented  to  this  com- 
mittee on  June  24, 1919.  The  committee  decided  that  the  information 
at  hand  is  not  sufficiently  complete  to  warrant  the  publishing  of  any- 
thing at  present.  A  program  for  the  present  year's  work  was  mapped 
out  at  that  meeting.  i 

Carson  Plumb  Bob  Test. 

A  method  of  test,  wherein  a  plumb  bob  was  used  to  determine  the 
properties  of  lime  plaster,  was  devised  by  William  E.  Carson.  At  the 
request  of  the  subcommittee  on  structural  lime  of  the  American 
Society  for  Testing  Materials,  the  Bureau  conducted  an  investigation 
to  determine  the  practicability  of  this  test.  A  favorable  report  was 
presented  to  the  committee,  but  no  action  has  as  yet  been  taken  in  the 
matter. 

Possible  Causes  of  Unsoundness  of  Lime  Plasters. 

The  "  popping "  of  lime  plaster  is  very  unusual,  but  when  it  does 
occur,  it  is  sufficiently  serious  to  warrant  an  investigation  as  to  its 
cause.  Apparently  little  particles  of  the  plaster  expand  enough  to 
push  themselves  clear  out  of  the  wall,  leaving  '*pin  holes"  in  the 
plaster.  This  occurs  from  six  months  to  two  years  after  the  wall 
has  been  plastered.  Our  investigation  includes  making  specimens  of 
plaster  to  which  has  been  added  Known  quantities  of  suspected  ingre- 
dients, storing  them  in  the  air,  and  watching  them  for  signs  of  pop- 
ping. While  some  of  the  samples  have  failed  already,  the  specimens 
are  not  yet  old  enough  to  be  sure  that  those  which  are  now  sound  will 
remain  so. 

Measurement  of  Plasticity. 

Plasticity — ease  of  spreading — is  the  property  which  virtually  con- 
trols the  selling  price  of  hydrated  lime ;  yet  there  is  no  generally  ac- 
cepted method  for  measuring  this  property.  For  many  years  the 
Bureau  has  been  designing  instruments  to  measure  plasticity,  experi- 
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menting  with  them,  noting  their  defects,  and  redesigning  them.  This 
year  one  instrument  was  designed  in  February  and  put  into  operation 
m  May.  To  date,  it  has  not  given  entire  satisfaction.  Another  in- 
strument, of  much  more  elaborate  and  complicated  tjpe,  which  was 
designed  in  1917,  has  just  been  completed.  The  principle  upon  which 
these  instruments  operate  has  gradually  been  evolved  until  reasonable 
assurance  is  felt  that  it  is  correct.  The  changes  made  are  rather  Id 
details  of  design  and  operation. 

The  method  of  measuring  plasticity  developed  for  lime  should  be 
equally  applicable  to  gypsum  and  all  wall  plasters. 

Standard  Sand. 

For  almost  every  purpose  lime  is  mixed  with  sand  before  it  is 
used.  Obviously  laboratory  tests  should,  therefore,  be  made  not  on 
the  lime  itself,  but  on  sanded  mortars  made  from  the  lime.  For 
this  purpose,  it  is  necessary  to  establish  arbitrarily  a  standard  sand 
in  order  that  every  laboratory  in  the  coimtry  using  the  same  sand 
may  obtain  comparable  results.  In  cooperation  with  the  American 
Society  for  Testing  Materials,  the  Bureau  has  undertaken  to  write 
the  specifications  for  this  sand.  The  task  is  to  find  a  sand  which  is 
satisfactory  for  the  purpose  and  which  can  be  obtained  uniform  in 
quality.    The  work  has  not  yet  been  completed. 

For  the  reasons  ^ven  above  a  standard  sand  is  also  essential  for 
tests  of  gypsum.  Frobably  the  same  sand  can  be  used  with  both 
materials. 

Reinforced  Gypsum. 

Shortly  before  the  entrance  of  the  United  States  into  the  war  the 
application  of  reinforced  gypsum  to  roof  construction  was  developed 
by  one  of  the  largest  manufacturers  of  gypsum  in  the  United  States. 
A  considerable  amount  of  scientific  work  was  done  which  afforded 
a  sound  basis  for  the  design.  With  these  data  as  a  basis,  a  member 
of  the  Bureau  of  Standards'  staff  has  participated  actively  in  the 
formulation  of  standards  for  design  of  reinforced  gypsum.  These 
standards  have  been  accepted  as  a  tentative  report  to  the  American 
Society  for  Testing  Materials  and  are  being  printed^  in  the  pro- 
ceedings for  1919.  During  the  war  many  thousand  square  feet  of 
reinforced  gypsum  roof  designed  by  these  standards  were  used  in 
Government  buildings. 

Factors  Influencing  Time  of  Set  of  Gypsum. 

The  standard  method  for  measuring  the  time  of  set  of  calcined 
gypsum  has  not  yet  come  into  general  use;  it  is  still  subject  to  modi- 
fications. This  study  was  undertaken  to  determine  the  effect  of  cer- 
tain changes  in  the  method  of  manipulation.  It  was  found  that  the 
addition  of  excess  water  to  the  gypsum  makes  it  set  more  slowly; 
that  if  the  gypsum  and  water  are  mixed  vigorously  the  set  will  be 
hastened ;  that  the  temperature  of  the  water  has  nothing  to  do  with 
the  time  of  set.  The  detailed  results  of  this  work  were  published  in 
the  Journal  of  the  American  Ceramic  Society  for  August,  1918. 

Increasing  the  Strength  of  Gypsum  and  Making  it  Waterproof. 

Gypsum  is  now  used  for  the  manufacture  of  hollow  tile  and  of 
reinforced  roofs.  Its  inability  to  withstand  the  action  of  the  weather 
limits  its  field  of  application.    After  a  number  of  experiments  a 
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method  of  manufacture  was  evolved  whereby  gjrpsum  tile  may  be 
produced  having,  when  compared  with  ordinary  tile,  three  times  the 
strength  and  th^  times  the  ability  to  resist  erosion  by  water.  These 
results,  but  no  details  of  the  method,  have  been  presented  to  the 
Gypsum  Industries  Association  with  the  hope  that  they  will  take 
sufficient  interest  in  the  subject  to  put  it  into  use. 
Measurement  of  Properties  of  Commercial  Gsrpsums. 

The  tentative  standard  methods  of  test  for  calcined  gypsum  as 
adopted  by  the  American  Society  for  Testing  Materials  in  1919  have 
not  oeen  used  sufficiently  to  determine  the  numerical  results  which 
they  will  give.  For  example,  it  is  not  known  what  the  tensile  strength 
of  a  good  rjrpsum  should  be.  because  so  few  samples  have  ever  been 
tested  by  uie  standard  metnod.  For  this  reason  the  Bureau  has 
undertaken  to  test  about  100  samples  of  commercial  products  and 
to  compile  the  results  in  such  a  way  that  the  proper  numerical  values 
can  be  inserted  in  the  specifications  for  these  products.  The  tests 
include  chemical  analysis,  water-carrying  capacity,  time  of  set, 
fineness,  tensile  strength,  compressive  strength,  and  yield.  This 
work  is,about  20  per  cent  completed. 

Effect  of  Gradation  of  Sand  on  Properties  of  Sand-Lime  Brick. 

The  properties  of  a  sand-lime  brick  depend  very  largely  upon  the 
quality  of  the  sand  of  which  it  is  made.  Whether  this  sand  is  fine, 
course,  or  graded  is  very  important.  The  sand  used  in  these  experi- 
ments w^  sifted  into  tnree  sizes — ^fine,  coarse,  and  medium.  These 
were  then  mixed  in  predetermined  proportions,  and  bricks  were  made 
of  them.  It  was  found  that  a  mixture  of  40  per  cent  fine  sand  and 
with  60  per  cent  coarse  and  no  medium  gave  the  strongest  bricks. 
The  detailed  results  were  published  in  the  proceedings  of  the  Sand- 
Lime  Brick  Association  for  1919. 

Factors  Influencing  the  Bond  Between  Mortar  and  Sand-Lime  Brick. 
If  a  chain  is  no  stronger  than  its  weakest  link,  then  a  pier  built 
of  good  bricks  and  good  mortar  may  not  give  satisfaction  because 
of  poor  bond  between  the  mortar  and  the  brick.  Tests  of  brick 
piers  published  in  Bureau  of  Standards  Technologic  Paper  No.  Ill 
show  that  the  strength  of  tHe  pier  will  seldom  exceed  30  per  cent  of 
the  strength  of  the  orick,  even  when  the  best  mortar  is  used.  Our 
experiments  have  shown  that  the  bond  between  mortar  and  sand-lime 
brick  is  affected  by  two  factors.  One  of  these  is  the  laitance.  When 
the  green  brick  is  formed  in  the  press,  the  water  in  the  raw  mix 
comes  to  the  surface,  carrying  with  it  soluble  salts,  which  are  de- 
posited as  a  scum.  This  scum,  or  laitance.  gets  between  the  mortar 
and  the  brick,  and  interferes  with  the  adnesion.  The  other  factor 
is  the  size,  number ,^  and  shape  of  the  pores  on  the  surface  of  the 
brick.  Sometimes  the  sides  of  these  pores  are  bent  over  to  form 
a  key  to  which  the  mortar  adheres  strongly.  Both  of  these  factor9 
are  subiect  to  control  by  varying  the  consistency  of  the  raw  mix  and 
the  molding  pressure.  An  article  on  this  subject  is  now  in  course 
of  preparation 

Effect  of  Duration  of  Hardening  on  Properties  of  Sand-Lime  Brick* 
The  laboratory  experiments  on  this  subject,  the  results  of  which 
were  published  in  the  Proceedings  of  the  Sand-Lime  Brick  Associa- 
tion tor  1918,  showed  that  notmng  is  to  be  gained  by  curing  the 
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brick  for  more  thfm  four  hours.  This  curing  is  done  by  exposing  the 
brick  to  high-pressure  steam  for  from  7  to  12  hours.  Such  a  marked 
reduction  in  the  time  would,  therefore,  result  in  an  enormous  saving 
of  fuel,  to  say  nothing  of  the  additional  output  possible  with  the 
same  equipment  and  overhead.  The  manufacturers  took  up  the  idea 
with  avidity  and  volunteered  to  cure  brick  for  different  periods  of 
time  and  send  them  to  the  Bureau  to  be  tested.  This  was  to  make 
sure  that  the  results  obtained  in  the  laboratorj'  could  be  duplicated 
on  a  large  scale.  Owing  to  the  unusual  business  conditions  some  of 
the  manufacturers  have  not  yet  been  able  to  make  the  samples  for  the 
Bureau.    The  work  is  at  present  about  40  per  cent  completed. 

Routine  and  Miscellaneous  Work. 

A  lime  manufacturer  was  receiving  complaints  that  his  hydrate 
was  not  plastic.  A  week  spent  at  his  plant  studying  the  conditions 
showed  tnat  the  trouble  was  due  to  overbuming  the  lime;  and  rec- 
ommendations were  made  accordingly.  Samples  of  this  hydrate  re- 
ceived at  frequent  intervals  since  then  indicate  that  the  trouble  has 
been  overcome. 

At  the  request  of  the  Industrial  Cooperation  Service,  the  imanu- 
facture  of  sorel  cement  was  investigated.  This  cement  was  being 
used  for  drain  boards,  table  tops,  etc.,  and  the  sawdust  added  to  it  as 
a  filler  was  proving  objectionable  because  of  discoloration.  After 
numerous  tests  the  bureau  learned  how  to  make  these  articles,  using 
sand  instead  of  sawdust,  without  impairing  the  peculiar  characteris- 
tics of  the  sorel-cement  surface. 

An  investigation  of  the  waste  shells  from  the  pearl-button  indus- 
try indicated  that,  while  they  could  be  calcined  to  produce  a  good 
quality  of  lime,  it  would  probably  be  better  economy  to  market  tnem 
as  ground  limestone. 

The  routine  testing  for  Government  purchase  has  been  negligible, 
consisting  of  one  sample  of  hydrated  lime  for  the  Supervising  Archie 
tect  and  nve  samples  of  quicMime  for  the  Panama  Canal. 

Before  the  armistice  a  great  deal  of  time  was  spent  in  active  co- 
operation with  the  Quartermaster's  Department,  the  gas-warfare 
service,  the  forest  products  laboratories,  and  other  Government  agen- 
cies in  enabling  them  to  obtain  the  quality  of  lime  best  suited  to 
their  needs.  INfeetings  of  the  War  Industries  Board  were  attended, 
wherein  were  discussed  proposed  specifications  for  magnesite  stucco 
and  for  gypsimi  plaster  Doard. 

RUBBER. 

(Investlgatioii  and  testing  of  rubber  and  rubber  goods  to  determine  the  physical  and 
chemical  properties  and  the  development  of  speciflcaaons.) 

Rubber  Analysis. 

On  account  of  certain  routine  work  on  the  analysis  of  rubber  goods 
it  became  necessary  to  find  methods  for  the  determination  of  constitu- 
ents not  before  considered.  Glue  is  one  of  these  constituents.  Its 
amount  can  be  ascertained  with  sufficient  accuracy  by  determining 
nitrogen  by  the  Kjeldahl  method.  A  reliable  qualitative  test  for  glue 
was  also  devised. 

Rubber  soles  for  shoes  contain  cotton  and  other  organic  fillers.  It 
is  hoped  that  a  new  method  for  the  determination  oi  the  amounts  of 
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these  constituents,  which  is  still  under  investigation,  will  soon  be 
perfected. 

Considerable  time  has  been  spent  during  the  last  six  months  on  a 
new  method  for  the  determination  of  mineral  fillers  in  rubber  goods. 
Even  in  its  present  incomplete  state  the  method  gives  more  accurate 
results  than  can  be  obtained  by  the  usual  combustion  method,  because 
most  of  the  fillers  used  are  unchanged  as  the  rubber  goes  into  solution. 

Very  interesting  results  were  obtained  by  the  use  of  mixed  solvents 
in  extracting  rubier.  A  paper  on  the  subject  was  prepared  for  publi- 
cation. 

It  is  gratifying  that  the  Bureau's  methods  of  analyzing  and  test- 
ing rubber  goods  are  generally  recognized  as  accurate  and  reliable. 
As  an  illustration  of  this,  the  specifications  for  solid  and  pneumatic 
tires  issued  by  the  Motor  Transport  Corps  require  that  these  methods 
be  employed. 

Balloon  Fabrics. 

Many  samples  of  balloon  fabrics  received  for  permeability  and 
aging  test  were  analyzed. 

Rubber  Tires. 

In  the  year  beginning  March,  1918,  over  500  samples  of  solid  truck 
tires,  representing  about  250,000  tires,  valued  at  about  $20,000,000, 
were  analyzed  for  the  War  Department.  Army  inspectors  at  the 
various  plants  performed  most  or  the  routine  physical  tests,  but  sam- 
ples were  sent  regularly  to  the  Bureau  as  a  means  of  checking  their 
results.  A  large  part  of  this  work  was  done  during  the  period 
covered  by  this  report. 

The  preparation  of  specifications  for  pneumatic  tires  and  inner 
tubes  was,  for  several  reasons,  a  very  difficult  task,  in  which  this 
Bureau  cooperated.  The  specincations,  which  were  issued  in  October, 
1918,  were  based  on  an  elaborate  series  of  physical  tests  and  chemical 
analyses  made  at  the  Bureau.  A  large  number  of  tires  and  tubes, 
representing  the  products  of  numerous  manufacturers,  were  used  for 
this  work.  The  number  of  samples  it  was  proposed  to  send  for 
analysis  was  so  great  that  immediate  arrangements  had  to  be  made 
for  a  larger  force  of  chemists  and  more  commodious  quarters.  The 
Bureau  must  thank  the  Municipal  University  of  Akron,  Ohio,  for 
the  use  of  the  space  and  facilities  necessary.  This  was  particularly 
fortunate,  because  Akron  is  the  greatest  center  for  the  manufacture  of 
tires. 

Approval  of  tires  and  inner  tubes  for  purchase  by  the  Motor  Trans- 
port Corps  was  based  on  the  results  of  tests  and  analyses  made  by 
the  Bureau  of  Standards  in  accordance  with  their  specifications. 

Owing  to  the  armistice,  the  branch  laboratory  in  Akron  was  never 
utilized  to  its  full  capacity,  and  it  was  abandoned  in  June,  1919. 

Assistance  Rendered  Manufacturer  of  Solid  Rubber  Tires. 

Assistance  was  rendered  a  manufacturer  of  solid-rubber  tires  in 
improving  the  quality  of  the  compoimds  used,  and  in  improving  the 
bond  or  adhesion  between  the  tread  stock  and  the  hard-rubber  base. 
Various  formulas,  based  on  a  three-hour  cure,  were  suggested  by  the 
chemical  division  and  made  up,  cured,  and  tested  in  the  physical 
laboratory..  A  solid  tire  which  met  all  the  requirements  was  de- 
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veloped.  This  involved  a  physical  and  chemical  study  of  the  nature 
of  the  bond  between  hard  and  soft  rubber.  Some  interesting  data  on 
this  subject  were  obtained. 

Power  Loss  in  Automobile  Tires. 

An  investigation  will  be  undertaken  to  determine  the  power  loss  or 
energy  absorbed  by  different  types  of  automobile  tires,  and  to  study 
the  effect  of  "  tire  fillers  "on  the  life  of  pneumatic  tires  and  the  power 
absorbed  as  compared  with  the  power  absorbed  when  inflated  with 
air.  Special  equipment  in  the  way  of  electrical  absorption  dyna- 
mometers is  being  installed  for  this  work. 

Rubber  Packings. 

These  are  needed  in  the  recoil  cylinders  of  field  guns.  Work  was 
started  over  a  year  ago,  since  which  time  samples  submitted  by  manu- 
facturers have  been  tested.  A  recent  undertaking  was  the  develop- 
ment of  an  oilproof  packing  in  cooperation  with  a  concern  manufac- 
turing air  brakes.  The  Bureau's  rubber  plant  is  being  used  in  con- 
nection with  the  compounding  and  vulcanization  of  experimental 
mixtures  for  trial  packings. 

Hospital  Supplies. 

Many  samples  of  rubber  sheeting,  tubing,  hot-water  bottles,  air 
cushions,  surgeons'  gloves,  etc.,  were  tested  and  analyzed  for  the  Field 
Medical  Supply  Depot.  The  Bureau  has  been  requested  to  prepare 
standard  speciAcations  for  the  purchase  of  these  materials. 

Tests  of  Fire  Hose  for  Government  Departments. 

During  the  past  year  the  Bureau  continued  its  cooperation  with 
Government  departments  in  testing  fire  hose.  All  fire  hose  used  by 
the  local  fire  department  is  purchased  on  the  basis  of  tests  conducted 
at  the  Bureau.  Tests  of  this  sort  were  also  made  for  the  Panama 
Canal  and  for  the  General  Engineer  Depot  of  the  Army. 

Rubber  Jar  Rings  for  Canning. 

A  very  important  item  in  connection  with  the  matter  of  food  con- 
servation is  the  subj.ect  of  jar  rings.  The  Bureau  was  requested 
by  the  States'  Relations  Service  of  the  Department  of  Agriculture 
to  cooperate  in  the  production  of  standard  specifications  for  jar  rings 
in  order  to  establish  a  standard  of  quality  lor  use  by  the  public  and 
to  eliminate  the  many  inferior  brands  of  ringfe  that  had  been  the 
cause  of  extravagant  waste  as  a  result  of  food  imperfectly  preserved. 

The  Bureau's  method  of  procedure  was  to  imvesti^ate  the  physical 
and  chemical  properties  of  the  various  grades  of  jar  rings  on  the 
market  and  to  compare  the  results  obtained  with  the  known  behavior 
of  the  rings  in  service.  It  was  found  that  of  the  many  different 
grades  of  commercial  rings  obtainable  those  having  certam  physical 
properties  that  are  easily  measurable  may  be  depended  upon  to  give 
satisfactory  results.  Specifications  written  by  the  Bureau  included 
a  series  of  simple  tests  and  measurements,  and  the  specifications  are 
now  published  by  the  Department  of  Agriculture  and  recommended 
for  use  by  the  public. 

Miscellaneous  Rubber  Goods. 

Rubber  hose  of  different  kinds,  such  as  are  used  for  steam,  water, 
air,  etc.,  together  with  miscellaneous  rubber  goods,  such  as  belting, 
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valveB.  and  packings,  commonly  classed  as  ^^  mechanical  rubber 
goods,  were  mvestiffated  by  the  Bureau  at  the  request  of  the  War 
Department  The  object  was  to  develop  standard  specifications  for 
materials  of  this  sort  to  be  used  as  a  basis  of  award  in  the  purchase 
of  supplies  for  military  purposes. 

The  methods  followed  in  investigating  and  correlating  the  physical 
Mtd  chemical  properties  of  the  various  kinds  of  rubber  goods  had, 
for  the  most  part,  been  previously  developed  at  the  Bureau  in  con- 
nection with  similar  work  for  otner  Govemm^it  departments.-  In 
addition  to  chemical  analyses  to  determine  the  percentage  of  rubber 
present  and  its  quality  physical  tests  were  made  to  measure  the  qual- 
ity and  strength  of  fabric  and  the  strength,  stretch,  and  elasticity  of 
the  rubber  as  an  indication  of  the  correctness  of  vulcanization.  A 
study  and  comparison  was  made  of  various  articles  in  each  of  the 
numerous  classes  of  materials  as  a  means  of  judging  the  excellence 
of  fabrication.  When  practicable,  the  materials  were  subjected  to 
conditions  approximating  those  of  service,  and  in  some  cases  accel- 
erated a^ng  tests  were  conducted  as  a  means  of  estimating  the 
relative  life  of  the  rubber  compounds  used. 

As  a  result  of  the  laboratory  investigations  referred  to  and  numer- 
ous conferences  with  manufacturers  and  representatives  of  the  War 
Department  standard  specifications  have  oeerf  adopted  for  prac- 
tically all  miscellaneous  rubber  goods  used  for  military  purposes. 

Durinir  the  past  year  a  total  of  994  miscellaneous  samples  were 
tested  physically  and  in  many  cases  subjected  to  chemical  analyses. 
The  following  items  are  representative  of  the  materials  handled: 
Rubber  hose  (fire,  water,  air,  air-brake,  suction,  steam,  etc.),  98; 
rubber-covered  wire,  110;  packing  (asbestos  and  rubber,  square 
spiral  steam,  plain  sheet,  sheet- wire  insertion,  asbestos  sheeting,  etc.), 
102;  jar  rings,  82;  dredging  sleeves,  65;  asbestos  gaskets,  34;  auto- 
mobile, motorcycle,  and  bicycle  pneumatic  tires,  128;  inner  tubes,  50; 
solid  tires,  44;  rubber  bands,  11;  gas-mask  check  valves  and  nose 
pads,  42.  ^ 

The  majority  of  these  tests  were  made  at  the  request  of  the  Motor 
Transport  Corps,  the  General  Engineer.  Depot,  the  Chemical  Warfare 
Service,  the  Signal  Corps,  Medical  Supply  Depot,  the  Panama  Canal, 
and  the  General  Supply  Committee  in  connection  with  contracts  and 
to  secure  experimental  data  for  use  in  the  preparation  of  specifica- 
tions. 

Future  Work  in  Rubber. 

An  interesting  program  of  investigations  on  problems  relating  to 
rubber  was  mapped  out  It  is  hoped  that  satisiactory  progress  can 
be  made  during  the  next  year. 

The  increased  laboratary  space  provided  for  the  experimental  rub- 
ber* plant  in  the  new  industrial  building  will  make  it  possible  to 
handle  a  greater  volimie  of  tests  and  to  perform  investigations  on  a 
larger  and  more  comprehensive  scale  than  in  the  past;  In  the  new 
laboratory  the  vulcanizer  will  be  equipped  with  automatic  tempera- 
ture and  time  controllers  and  recording  thermometers,  which  will 
eliminate  certain  errors  in  temperature  regulation  due  to  the  use  of 
steam-pressure  reducing  valves. 
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LEATHER. 

(Inyestigation  and  testing  of  leather  and  leather  goods  to  determine  the  physical  and 
chemical  properties  and  the  relative  durability  of  diflTerent  kinds  of  leather  upon  which 
to  base  standards  of  quality.) 

After  the  signing  of  the  armistice  the  requirements  of  the  War 
Department  for  leather  ^ods  were  /s^reatly  decreased,  and  hence  the 
amount  of  rontin/s:  testing  work  was  considerably  reduced.  This  fact 
has  allowed  the  personnel  of  the  leather  laboratories  to  devote  nearly 
their  whole  time  to  investigation  ajid  research  during  the  ^eater  part 
of  the  fiscal  year.  The  results  of  many  individual  investi^tions 
have  been  obtained  and  several  new  problems  have  been  started.  The 
^neral  plan  followed  has  been  to  correlate,  in  so  far  as  possible,  the 
tensile  stren^h,  stretch,  buckle  stren^h,  water  absorption,  and  wear, 
with  the  chemical  composition,  of  the  particular  leather  involved. 
Owin^  to  the  nature  of  the  material,  the  methods  for  the  analysis 
of  leather  are  almost  entirely  empirical.  It  is  nearly  impossible  to 
check  the  accuracy  of  a  /sfiven  procedure  by  analyzing  samples  of 
leather  prepared  so  as  to  contain  a  known  percental  of  a  ^ven  con- 
stituent. For  this  reason  the  methods  adopted  by  the  American 
Leather  Chemists'  Association  are  followed  closely  by  this  Bureau. 
The  work  during  the  fiscal  year  may  be  divided  into  the  following 
parts :  Sole  leather,  Karness  and  strap  leather,  upper  leather,  miscel- 
laneous, development  of  specifications,  and  routine  testing. 

Sole  Leather. 

On  pages  154  and  155  of  the  last  annual  report  mention  is  made 
of  six  different  problems  relative  to  the  wear  of  sole  leather  which 
it  was  proposed  to  investigate.  Progress  has  been  made  on  all  of 
these.  Preliminary  results  have  been  obtained  in  the  investigation 
of  the  comparative  wear  of  the  belting  tannage  with  the  sole  tannage, 
and  also  in  the  investigation  to  determine  the  effects  of  oils  and 
greases  on  the  wearing  quality  of  sole  leather,  but  further  tests  are 
planned  before  definite  conclusions  are  drawn.  Technologic  Paper 
Ko.  138  contains  the  results  of  the  first  of  a  series  of  tests  to  de- 
termine the  effects  of  glucose  ^s  well  as  Epsom  salts  on  the  wearing 
quality  of  sole  leather.  The  leathers  used  in  this  test  were  (1)  a 
lone-time  tannage  with  a  minimum  addition  of  glucose  and  salts, 
(2)  a  leather  tanned  to  the  belting  stage  and  then  filled  with  the 
maximum  amount  of  extract  bv  drumming,  (3)  a  leather  tanned  to 
the  belting  stage  and  then  filled  with  a  large  amount  of  glucose,  and 
(4)  a  leather  well  tanned  and  moderately  filled  with  glucose  and 
salts.  All  were  oak-tanned  leathers.  AH  the  bends  were  cut  into 
soles  according  to  a  definite  plan,  and  each  individual  test  consisted 
of  comparing  a  sole  filled  with  glucose  and  salts  with  one  with  no 
appreciable  amounts  of  these  materials  added.  Both  soles  in  any 
test  were  cut  from  the  same  relative  location  on  the  hide.  Service 
tests  were  made  on  soldiers  at  Camp  Meade,  Md.  The  laboratory 
work  consisted  chiefly  of  abrasion  tests  on  the  laboratory  wearing 
machine,  complete  chemical  analyses  of  the  new  and  worn  soles,  and 
water-absorption  tests.  The  success  of  the  work  was  made  possible 
through  the  hearty  cooperation  of  the  War  Department,  the  Tan- 
ners' Council,  and  the  American  Leather  Research  Laboratory.  The 
second  test  of  this  series  has  been  started,  the  leather  used  in  this 
case  being  hemlock  without  the  addition  of  glucose  and  salts,  hem- 
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lock  with  the  addition  of  about  10  per  cent  of  these  materials,  and 
a  long-time,  oak-tanned  leather.  The  hemlock  leather  was  made 
from  dry  hides.  The  amomit  of  water-soluble  materials  in  the  two 
hemlock  leathers  differed  on  an  average  about  11  per  cent  on  account 
of  the  difference  in  glucose  and  salts  present  in  each  of  the  leathers. 
This  fact  will  allow  information  to  be  obtained  regarding  the  com- 
parative durability  of  low  and  high  water-soluble  leathers.  A  com- 
parison of  the  relative  durability  of  oak  and  hemlock  tannages  will 
also  be  obtained  from  this  test.  A  comparison  of  the  durability  of 
vegetable  and  mineral  tannages  will  be  secured  from  the  following 
tests,  which  are  in  progress:  (1)  Oak  as  compared  with  chrome 
tannage  from  different  hides,  (2)  oak  as  compared  with  chrome 
tanned  from  the  same  hide,  and  (3)  oak  as  compared  with  alum- 
tanned  leather  from  different  hides.  Actual  service  tests  have  also 
b^n  started  to  determine  the  effect  of  light  and  heavy  rolling  on  the 
durability  of  leather  from  the  same  hides. 

Several  series  of  tests  on  the  wearing  machine  to  show  the  relative 
durability  of  sole  leather  from  different  parts  of  the  hide  have  been 
completed,  and,  together  with  a  description  of  the  machine  and  the 
methods  of  testing,  will  be  published  as  a  technologic  paper  of  the 
Bureau. 

Harness  and  Strap  Leather. 

Investigations  of  harness  and  strap  leathers  were  started  in  order 
to  learn  the  effects  of  different  amounts  and  kinds  of  stuffing,  and  of 
acidity  upon  the  strength  of  the  leather,  and  upon  the  rate  of  deterior- 
ation during  storage.  Owing  to  the  long  life  of  these  leathers,  service 
tests  seemed  impracticable. 

An  attempt  was  made  to  correlate  the  physical  properties  of  dif- 
ferent harness  leathers  with  the  stuffing  content  of  the  leathers. 
Three  distinct  tests  were  made  with  three  different  hides.  One  hide 
was  tanned  as  regular  russet  harness  leather,  and  had  one  side  stuffed 
with  an  average  of  23  per  cent  grease  and  the  other  with  an  average 
of  about  11  per  cent.  Another  hi^e  had  one  side  given  a  light  tannage 
and  the  other  side  a  heavy  tannage,  and  then  lx)th  were  finished  as 
regular  russet  harness  leather.  Still  another  hide  was  tanned  as 
regular  russet  harness  leather,  and  had  one  side  stuffed  with  a  mix- 
ture of  50  per  cent  cod  oil  and  50  per  cent  tallow,  and  the  other  side 
stuffed  with  a  mixture  of  50  per  cent  mineral  oil  and  50  per  cent  tallow. 
These  tests  were  conducted  to  show  the  effects  of  different  amounts 
of  stuffing  contents,  of  the  variation  in  stuffing  content  over  the 
hide,  of  different  degrees  of  tannage,  and  of  animal  and  mineral  oils 
on  such  physical  properties  as  the  tensile  strength,  buckle  strength, 
and  stretch.  The  results  of  these  tests  will  be  published  within  a 
short  time. 

Upper  Leather. 

Water  Resistance, — Several  tests  were  made  to  determine  the  com- 
parative resistance  to  water  of  chrome-retanned  and  bark-tanned 
upper  leather  used  in  making  Army  shoes.  Service  tests  showed 
that  the  chrome-retanned  leather  resisted  water  better  than  bark- 
tanned  with  the  particular  leathers  tested.    Laboratory  tests  showed 
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that  if  properly  stuffed  chrome-retanned  and  bark-tanned  upper 
leathers  are  equally  resistant  to  water.  In  both  cases  the  resistance 
seemed  to  depend  entirely  upon  the  amount  of  stuffing  content  up 
to  the  point  where  the  pores  of  the  leather  were  completeljjr  filled. 

Resistance  to  Fermenting  Animal  Mixtwres. — ^The  relative  resist- 
ance of  chrome-tanned  and  bark-tanned  upper  leathers  to  fermenting 
mixtures  of  animal  products  was  also  investigated  to  determine  the 
relative  fitness  of  the  two  leathers  for  use  in  trench  shoes.  The  data 
indicated  that  the  chrome-retanned  leather  was  much  more  resistant 
than  the  bark-tanned. 

Miscellaneous. 

Leather  Packinos. — ^A  heat-resisting  leather  is  needed  for  packing 
in  the  recoil  cylinaers  of  large  guns.  A  number  of  samples  f  umishea 
by  the  Ordnance  Department  and  others,  tanned  at  the  Bureau,  were 
tested  by  heating  in  mineral  oil  at  temperatures  up  to  225^  C.  for 
varying  lengths  of  time.  The  effects  of  using  different  stuffing  mix- 
tures were  also  determined. 

Waterproofina  Leather. — ^The  efficiency  of  different  experimental 
and  commercial  preparations  for  waterproofing  leather  was  inves- 
tigated. 

Artificial  Leather. — Increased  use  of  so-called  artificial  leathers 
and  the  absence  of  satisfactory  tests  caused  an  investigation  to  be 
started  and  to  develop  standard  methods  of  testing  to  determine 
the  quality  and  durability  oi  these  materials. 

Development  of  Specifications. 

During  the  fiscal  year  representatives  of  the  Bureau  have  assisted 
the  War  Department,  Panama  Canal,  and  the  General  Supply  Com- 
mittee in  developing  specifications  for  leather.  The  work  consisted 
of  acting  in  an  advisory  capacity,  as  well  as  making  extensive  labora- 
tory determinations  for  the  establishing  of  limits  for  certain  constit- 
uents and  physical  properties  of  the  various  leathers.  Much  prog- 
ress is  expected  during  the  coming  year  in  developing  standard  speci- 
fications for  leather. 

Routine  Testing. 

As  usual,  a  part  of  the  time  during  the  year  was  devoted  to  routine 
testing  work  for  the  various  Government  departments  in  making  such 
tests  as  tensile  strength,  buckle  stren^h,  and  chemical  analyses.  The 
materials  tested  included  harness  leaSier,  strap  leather,  upper  leather^ 
sole  leather,  belting  leather,  lace  leather,  horsehide  for  baseball  cov- 
ers, packing  leather,  and  waterproofing  compounds. 

Experimental  Tannery. 

Arrangements  have  been  proposed  and  partially  perfected  for  in- 
stalling a  small  experimental  tannery  at  the  Bureau  to  be  operated  in 
cooperation  with  the  Tanners'  Council.  Preliminary  plans  lor  a  com- 
plete installation  have  been  drawn  up,  and  in  the  event  of  a  success- 
ful termination  of  the  plans  as  contemplated,  the  Bureau  will  be  in 
a  position  to  render  valuable  assistance  to  the  leather  industry  in 
carrying  out  exhaustive  investigations  for  the  solution  of  important 
problems  relating  to  the  tanning  and  leather  manufacturing  indus- 
tries, especially  we  determination  of  the  properties  upon  which  the 
qualiiv  of  leather  depends. 
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Laboratory  Facilities. 

The  Bureau's  new  industrial  building,  which  has  just  been  com- 
pleted, provides  ample  laboratory  space  for  extensive  research  and 
testing  m  accordance  with  the  program  that  has  been  planned,  and 
will  permit  of  more  efficient  cooperation  with  the  various  Govern- 
ment departments  to  meet  their  mcreasing  demands  for  such  work. 

Additional  laboratory  equipment  is  being  installed,  consisting  of 
testing  machines,  machmes  for  cutting  shoe  soles  and  skiving  leauier, 
and  a  complete  outfit  for  shoe-repair  work. 

TEXTILES. 

(InTestigatioii  and  testing  of  textiles  to  determine  tbelr  physical  and  ebemical  proper- 
ties.   Development  of  new  materials.    Preparation  of  spedflcatlons.) 

Although  considerable  work  has  been  done  for  the  military  organi- 
zations, such  as  the  War  and  Navy  Departments,  since  the  signing  of 
the  armistice,  both  directly  and  in  a  cooperative  capacity,  there  has, 
of  course,  been  a  gradual  decrease  in  the  rendering  of  such  services, 
while,  on  the  other  hand,  the  industries  of  the  country  have  called 
upon  the  Bureau  for  tests,  information,  and  cooperation  even  to  a 
greater  extent  than  in  previous  times. 

Identification  of  Fibers. 

The  kind  of  service  which  a  fabric,  yam,  or  material  will  render 
can  always  be  estimated,  provided  an  accurate  Jmowledge  of  the  sub- 
stance is  at  hand.  The  scientific  exa/nination  of  such  materials  di- 
vides itself  into  three  classes — ^physical,  chemical,  and  microscopic — 
with  accuracy  as  a  chief  consideration  in  respect  to  the  last  named. 
When  the  first  two  of  these  methods  of  exammation  do  not  give  the 
results  expected,  the  microscopic,  in  general,  proves  satisfactory. 

German-Uniform  Fabrics. 

One  of  the  chief  uses  of  the  microscopic  method  of  identification 
was  in  the  analysis  of  the  fiber  content  or  German  war  textiles.  Air- 
plane fabrics  and  uniform  fabrics  were  examined  carefully  to  discover 
substitute  materials.  A  large  shipment  of  uniform  fabrics  taken  from 
German  officers  and  soldiers  was  received  from  the  Purchase,  Storage, 
and  Traffic  Division  of  the  War  Department,  to  be  examined  care- 
fully, tested,  and  studied  for  any  useful  information  which  miffht  be 
derived  thereby.  From  the  specimens  submitted  it  was  found  that 
the  materials  or  fabrics  used  in  the  uniforms  were  much  lighter  in 
weight  than  those  used  in  making  woolen  uniforms  for  American 
soldiers.  It  is  thought  that  by  a  change  in  constructon  more  service 
could  have  been  obtained  from  the  German  f abrica 

Ramie  Felts. 

Examination  by  the  microscope  and  photomicrographic  prints  of 
samples  of  a  so-called  ramie  felt  showed  that  25  per  cent  of  the  fiber 
content  was  wool  taken  from  the  back  of  a  sheep.  Further  examina- 
tion showed  that  the  ramie  fiber  had  been  treated  to  increase  its  felt- 
ing qualities,  giving  it  a  very  fine  wavy  outline,  and  putting  it  in  the 
class  of  fibers  known  as  vegetable  wools.  Only  a  slight  trace  of 
cotton  fiber  was  found. 
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Airplane  and  Balloon  Fabrics. 

Prints  obtained  from  photomicrographic  plates  of  airplane  fabrics 
showed  the  penetration  of  dopes  and  pigments  into  the  mterstices  of 
the  cloth,  the  amount  of  dope  and  pi^tiented  protective  covering  used, 
and  the  kind  of  bond  which  existed  between  them.  The  study  was 
carried  out  not  only  on  American  fabrics  but  also  on  fabrics  taken 
from  wrecked  or  captured  Grerman  airplanes. 

Balloon  fabrics,  as  well  as  the  bonds  and  fastening  of  rubber  seams 
of  various  constructions,  were  studied  by  this  means  with  the  same 
object  as  the  study  of  airplane  fabrics. 

Sealskins. 

In  the  process  of  determining  the  effect  of  two  dvers'  processes  ot 
dyeing  on  samples  of  sealskins  taken  from  the  same  killing  the  photo- 
microOTaphic  examination  was  most  helpful.  Two  skins,  considered 
to  be  lairly  representative  specimens  of  the  product  of  dyeing  this 
type  of  fur,  were  submitted.  At  the  request  of  the  American  manu- 
facturer tests  were  made  to  compare  his  method  of  dyeing  with  that 
of  a  foreign  dyer,  the  purpose  being  to  discover  the  difference  between 
the  two  methods.  The  results  showed  that  the  American  method  was 
superior.  Both  skins  were  dyed  with  the  same  dyestuff,  but  it  was 
very  clearly  shown  that,  although  the  chemical  study  indicated  only  a 
wiae  variation  in  the  amount  of  metal  used  as  mordants,  the  micro- 
scopic study  presented  a  number  of  distinctions  which  existed  be- 
tween the  skins. 

Miscellaneous  Identifications.- 

A  large  number  of  samples  of  rope,  twine,  cord,  thread,  linen,  flags, 
and  other  textiles  were  examined  for  the  General  Supply  Committee. 

Oakum  Specifications. 

The  Bureau  was  called  upon  to  assist  in  the  drawing  up  of  standard 
sp^ifications  for  oakum  for  the  caulking  of  vessek,  the  need  for 
which  had  been  greatly  increased  by  the  rapid  growth  of  shipbuilding 
in  this  country.  The  War  Industries  Board,  together  with  the  Ship- 
ping Board,  found  that  specifications  were  absolutely  necessary  to 
cover  this  class  of  material.  A  conference  was  arranged  with  the 
above-mentioned  boards,  toother  with  representatives  of  the  leading 
oakum  manufacturers  in  this  country. 

The  chief  points  of  consideration  were:  (1)  What  constitutes  a 
good  oakum  for  caulking?  (2)  What  grades  of  oakum  should  be 
allowed  in  oakum?  (3)  What  should  bd  the  allowable  per  cent  of 
tar  in  the  product?  (4)  What  fibers  should  be  allowed  in  the  dif- 
ferent grades  of  oakum? 

As  a  result  of  this  conference,  a  set  of  specifications  was  produced 
to  be  used  for  Government  purchases,  and  also  by  individual  cor- 
porations. The  Bureau  was  selected  to  act  as  referee  in  the  event 
of  a  dispute  as  to  the  grade  and  percentage  of  ingredients  of  oakum, 
acting  only  in  an  advisory  capacity. 

Chemical  Retting  of  Flax. 

A  great  many  processes  were  investi^ted  as  a  result  of  the  Nation- 
wide desire  for  improved  methods  of  manufacturing.  The  flax 
industry  was  among  the  more  prominent  of  these.  It  is  claimed  that 
by  a  chemical  process  the  degumming  and  retting  of  flax  is  greatly 
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siinpUfied  and  ezDedited,  which  would  result  in  greatly  increased 
activity  of  this  industry  in  this  country.  The  new  treatment  is  said 
to  dissolve  the  gum  from  the  flax  straw  in  less  than  one  hour,  leaving 
fibers  similar  in  appearance  to  flax  obtained  by  processes  which  re- 
quire the  submersion  of  the  straw  in  water  for  a  period  of  from  15  to 
Si6  days,  or  in  dewy  meadows  for  a  period  of  time  from  5  to  8  weeks, 
subject  to  atmospheric  conditions.  This  new  process  is  under  investi- 
gation by  the  Bureau,  but  as  much  time  is  required  to  complete  the 
necessary  experiments  a  conference  was  arranged  at  this  Bureau 
to  obtain  all  possible  information  on  the  subject  and  to  see  what 
could  be  done  to  aid  the  situation.  Bepresentatives  of  (Government 
departments  interested  in  the  subject  were  present  and  had  the 
opportunity  of  witnessing  a  few  demonstrations  of  the  chemical 
process  of  retting.  Whether  these  fibers  differ  essentially  from 
water  or  dew  retted  fibers,  and  also  the  advantages  derived  from 
chemical  retting,  remains  to  be  determined. 

Cotton  Goods. 

The  chemical  work  done  on  cotton  goods  intended  for  uniforms 
consisted  in  determining  the  nature  of  the  dye  and  testing  the  fast- 
ness of  the  color.  This  was  carried  out  in  accordance  with  methods 
agreed  upon  by  officials  of  the  War  Department  interested  in  the 
subject 

Waterproofed  Canvas. 

Waterproofed  canvas  for  military  use  must  be  not  only  thoroughly 
waterproof,  but  also  resistant  to  mildew,  free  from  objectionable 
odor  or  poisonous  material,  permanently  pliable  in  cold  weather  and 
after  prolon^d  exposure  to  sunlight.  In  addition  to  determininc 
the  nature  of  the  waterproofing  material  used  on  many  samples  of 
tarpaulin,  etc.,  two  strenuous  tests  were  used  to  imitate  the  effect  of 
beating  rain  and  of  lyin^  on  wet  groimd.  Tests  were  also  made  to 
learn  me  resistance  to  mudew,  to  cold  and  heat,  and  to  sunlight. 

Much  of  the  resistance  to  water  depends  on  the  closeness  of  the 
weave  of  the  cloth.  When  waterproofing  materials  were  received 
for  test  they  were  applied  to  suitable  canvas  which  showed  no  "  pin- 
holes "  when  held  up  against  a  bright  light. 

These  waterproofing  materials  and  commercially  waterproofed 
tarpaulins  differed  widely  amon^  themselves  as  regards  their  be- 
havior in  the  different  teste.  Analyses  showed  that  they  also  differed 
widely  in  composition. 

The  examination  of  English,  French,  and  German  fabrics  obtained 
through  the  War  Department  showed  that  few  of  them  were  as  good 
as  the  average  American  canvas. 

Woolen  Goods. 

Woolen  cloth  for  uniforms,  overcoate,  shirts,  and  blankete  was 
tested  for  fastness  of  color,  nature  of  the  dye,  and  for  the  amount 
of  cotton  present.  A  lar^e  number  of  felt  samples  were  analyzed 
at  the  request  of  the  War  Department. 

Commercial  Dyeing  Practice. 

The  fastness  of  color  of  cotton  goods  dyed  in  the  piece  depends  to 
a  considerable  extent  upon  the  skill  and  care  of  the  dyer  and  upon 
the  way  in  which  the  mechanical  operations  are  performed.    In 
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cooperation  with  the  Inspection  Division,  Cotton-Gk>ods  Branch,  of 
the  Quartermaster  General's  Office,  samples  from  representative  miUs 
were  frequently  tested.  This  led  to  the  recommendation  of  certain 
processes  and  the  correction  of  the  defects  in  the  products  of  con- 
tractors who  were  producing  faulty  material. 

Deficiencies  in  fastness  of  color  were  in  many  cases  due  to  faulty 
mechanical  processes,  and  not  to  dyes  of  poor  quality. 

American  Dyes. 

At  the  request  of  the  Quartermaster  General  and  the  War  Indus- 
tries Board  a  collection  was  made  of  all  the  available  colors  for 
dyeing  the  olive-drab  shade  on  cotton  and  wool.  From  these  strips 
of  cloth  were  dyed  by  following  closely  on  a  laboratory  scale  the 
directions  of  the  manufacturers.  These  dyeings  were  subjected  to 
the  usual  tests  to  show  the  effect  of  sunlignt,  of  dye-fading  electric 
lamps,  of  washing  and  rubbing,  of  acid,  etc.  These  test  samples, 
more  than  4.000  in  number,  were  mounted  on  cards.  They  were  much 
used  in  conierences  with  representatives  of  the  War  Department. 

Dye  Making^ 

A  great  deal  of  time  was  devoted  to  the  preparation  of  about  80 
carefully  purified  dyes.  This  was  done  in  connection  with  the  pro- 
jected development  of  a  comprehensive  method  for  the  identification 
and  analysis  of  dyes  by  spectroscopic  measurements.  Commercial 
dyes  can  not  be  used  to  obtain  the  fundamental  data,  because  they 
are  rarely  simple,  pure  substances,  but  generally  contain  colored  or- 
ganic impurities.  Different  salts  of  metals  are  also  frequently  ad- 
mixed. The  optical  properties  of  solutions  of  these  dyes  are  now 
being  studied  by  the  !Bureau. 

Mordants. 

The  bichromate  used  for  mordanting  wool  colors  was  becoming 
scarce  toward  the  end  of  the  war,  and  experiments  were  made  to 
ascertain  whether  it  was  feasible  to  use  other  mordants.  It  was 
found,  however,  that  bichromate  is  superior  to  other  readily  available 
materials  for  this  purpose. 

Mercerization. 

The  mercerized  yarns  produced  by  various  mills  differed  greatly. 
This  led  to  a  long"  series  of  experiments  in  order  to  learn  the  effect 
of  certain  changes  in  the  customary  process  of  mercerizing  on  the 
physical  properties  of  the  yams. 

Flax  Packing. 

Many  samples  of  braided  flax  packing,  impregnated  with  tallow, 
were  examined.  The  grease  content  and  its  nature  and  the  kind  of 
fiber  used  were  determmed.  Some  of  the  packings  contained  cheaper 
fibers  than  flax,  and  the  lubricant  contained  paraffin  or  other  cheap 
materials. 

Sizing. 

A  great  deal  of  time  was  spent  during  the  past  few  months  in 
analyzing  and  studying  sizing  compounds  for  use  on  cotton  yams. 
Some  of  these  are  manifestly  far  superior  to  others.  This  work  was 
preliminary  to  practical  studies  in  tne  Bureau's  cotton  mill. 
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Camouflage. 

Fabrics  colored  with  different  dyes  may  appear  alike  to  the  un- 
aided eye  when  in  the  sunlight.  In  artificial  light,  or  when  viewed 
through  a  colored  glass  or  celluloid  screen,  they  may  appear  as  unlike 
as  red  and  green. 

Samples  of  fabric  d^ed  in  this  way  and  appropriately  colored 
screens  were  prepared  in  cooperation  with  another  section  of  the 
Bureau.  Such  fabrics  as  these  dyed  green  and  laid  on  grass  can 
be  used  to  convey  secret  signals  to  friendly  aviators  provided  with 
suitable  color  screens,  while  to  the  unaided  eye  they  will  be  invisible 
even  at  short  distances. 

Routine  Testing. 

A  large  variety  of  commercial  grades  and  kinds  of  fabrics,  twine, 
thread,  yam,  waste,  packing,  and  loose  fibers  amounting  to  over 
4,000  in  number  were  tested.  Of  this  number  a  fair  proportion  was 
received  from  the  General  Supply  Committee  and  other  Grovem- 
ment  departments. 

Airplane  Fabrics. 

Special  studies  were  made  of  the  standard  airplane  fabrics  already 
in  use,  to  improve  their  serviceability  and  reliability.  After  a  study 
of  the  stresses  of  flight  and  stress  distributions  new  fabrics  were 
desired  and  manufactured.  As  airplanes  became  larger  and 
heavier  it  was  necessary  to  cover  the  win^  with  a  stronger  fabric, 
and  after  the  study  of  the  stress  distribution  a  change  in  the  con- 
struction was  recommended  and  applied.  Since  the  filling  carried 
the  larger  part  of  the  load  when  the  fabric  was  applied  to  the  wing 
in  the  logical  manner — that  is,  with  the  warp  ends  running  from 
the  leading  to  the  trailing  edges  of  the  wing — ^little  warp  was  used, 
thus  making  the  fabric  lighter,  while  capable  of  doing  the  same 
work. 

Tautness. 

As  a  result  of  the  study  of  the  behavior  of  wing  fabrics  imder 
flight,  a  tautness  meter  was  designed  at  this  Bureau  to  investigate 
uniform  methods  of  application  and  treatment  in  securing  maximum 
life  of  a  fabric  after  it  had  been  placed  on  the  wing.    Under  the 

E resent  methods  of  application  of  the  fabric  to  a  winff,  few  tests 
ave  been  made  to  find  the  proper  initial  tension  of  the  undoped 
fabric,  the  elasticity  of  the  aopes  to  obtain  the  best  possible  per- 
manency of  tautness  in  the  wing  fabrics,  and  their  method  of  appli- 
cation, and  no  information  has  been  compiled  which  states  accu- 
rately when  and  why  a  wing  fabric  should  be  redoped  and  replaced. 

Numerous  readings  were  taken  on  wing  coverings  of  planes  al- 
ready in  service  at  McCook  Field,  Dayton,  Ohio.  It  was  plainly 
shown,  as  a  result  of  these  tests,  that  the  observation  of  the  tautness 
can  be  interrupted  to  show  the  effect  of  humidity  and  temperature 
on  the  life  of  the  fabric.  A  report  on  this  subject  entitled,  "  The 
Preliminary  Report  on  theMcGowan  Tautness  Meter,  and  a  Study 
of  the  Tautness  of  Airplane- Wing  Fabrics  and  Dopes,"  was  com- 
piled and  distributed  to  interested  military  organizations. 


Digitized  by  VjOOQIC 


532  REPOBTS  OF  THB  DEPARTMBNT  OF  COMMBBOB. 

Penetration  of  Dope  Correlated  with  Tear  Resistance. 

Samples  of  linen  and  cotton  grade  A  airplane  fabrics  covered 
with  different  amounts  of  dope,  applied  by  various  methods  in  order 
to  vary  the  amoimt  of  penetration  of  dope  on  the  fabric,  were  re- 
ceived for  test  at  this  Bureau  from  the  commanding  officer  of  the 
Wilbur  Wright  Field.  The  test  results  showed  many  interesting 
facts,  and  the  conclusions  proved  of  much  value. 

Balloon  Fabrics. 

After  developing  a  standard  balloon  cloth,  an  investigation  was 
started  in  cooperation  with  the  Bureau  of  Construction  and  Repairi. 
Navy  Department,  to  increase  the  life  and  give  better  permeability. 
A  number  of  cloths  of  various  thread  counts  and  weights  per  square 
yard  have  been  made  up  accordingly  and  are  now  ready  for  tests. 

Satins. 

In  the  determination  of  the  wearing  qualities  of  clothing  a  number 
of  specimens  of  satins  were  submitted  and  tested  on  an  abrasion 
machine  recently  designed  and  constructed  at  this  Bureau.  Although 
the  machine  itself  is  in  its  experimental  stage,  the  results  and  con- 
clusions derived  are  very  interesting  and  promising. 

Banana-Plant  Fiber. 

At  the  request  of  the  interests  concerned,  a  series  of  tests  were  made 
on  the  suitability  of  fibers  taken  from  the  stalk  of  a  banana  plant 
as  packing  for  journal  boxes.  A  quantity  of  the  fiber  was  obtained 
and  tested  both  in  the  laboratory  and  in  the  journal  boxes  of  rail- 
road and  street  cars.  Satisfactory  service  was  obtained  from  the 
fiber  as  packing  for  street  cars,  but  it  did  not  prove  as  good  as  the 
wool  waste  now  in  use  for  packing  boxes  for  railroad  use.  In  both 
experiments  one  side  of  the  car  was  packed  with  banana  fiber  and 
the  opposite  side  with  commercial  wool  waste. 

Tests  of  Baseballs. 

At  the  request  of  the  Purchase,  Storage,  and  Traffic  Division  of 
the  War  Department  a  number  of  new  tests  were  made  on  repre- 
sentative samples  of  baseballs,  a  large  number  of  which  were  to  be 
purchased  for  recreational  purposes  overseas.  A  detailed  and  com- 
prehensive report  was  compiled  and  submitted.  The  method  of 
manufacture,  construction,  composition,  resilience,  endurance  under 
wear,  and  other  properties  of  each  baseball  were  noted  and  recorded, 
giving  the  purcnaser  some  useful  information  from  which  to  make 
a  logical  award  for  the  purchase  of  the  same. 

Experimental  Textile-Manufacturing  Ek^uipment. 

The  textile  manyfacturing  equipment  of  the  Bureau  consists  of 
three  units — a  small  felting  unit,  by  which  samples  of  felts  are  pre- 
pared for  experimental  purposes,  made  in  such  a  way  and  of  such 
materials  as  may  be  desired;  a  complete  layout  of  full-sized  cotton 
machinery  and  apparatus  to  make  fabrics  and  yams  within  wide 
limits;  and  a  complete  outfit  of  both  full-sized  and  diminutive 
woolen  machines. 

These  machines  and  the  necessary  accessories  are  of  the  latest  im- 
proved construction  and  are  equipped  with  the  accurate  adjustments 
necessary  for  the  work  intended.  The  reasons  for  the  installation 
of  this  equipment  are  quite  numerous.     One  of  the  fundamental 
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purposes  of  the  equij)ment  was  to  aid  in  supplying  the  manufacturer 
of  military  fabrics  with  exact  specifications  of  the  fabrics  then  being 
produced.  Those  engaged  in  textile-research  work  were  without 
exact  fcaowledge  of  the  physical  properties  of  such  materials,  owing 
to  their  inability  to  obtain  the  necessary  variety  of  fabrics.  The 
present  specifications  are  based  on  tests,  such  as  tne  tensile  strength, 
the  weight  per  unit  area,  and  a  few  other  properties  not  used  uni- 
versally in  all  specifications,  whereas  the  requirements  pertain  more 
to  such  qualities  as  those  of  heat  retention  and  resistance  to  wear. 
The  making  of  a  sample  fabric  in  a  commercial  mill  seriously  retards 
production  because  of  the  large  amount  of  attendant  waste  of  time 
and  material  necessary  to  operate  the  machinery  properly,  with  no 
assurance  that  the  sample  produced  will  give  the  desired  results. 

It  is  certain  that  it  would  have  been  very  profitable  to  have  had 
such  equipment  at  the  beginning  of  the  war  before  the  Government 
had  issued  contracts  for  textile  fabrics  and  yarns.  To-day  the  value 
of  such  a  laboratory  is  realized  when  it  is  considered  that  the  prod- 
ucts of  the  textile  industry  have  never  been  scientifically  investi- 
gated. Keen  competition  is  to  be  looked  for  in  the  immediate  future. 
It  would  appear  of  essential  advantage  to  the  American  manufac- 
turer of  textiles  to  know  more  exactly  the  factors  coverning  the 
quality  of  his  output,  in  order  that  he  may  more  satisfactorily  com- 
pete with  foreign  manufacturers. 

Other  nations  have  realized  the  importance  of  this  project  and 
have  already  perfected  elaborate  plans  for  limiting  to  their  own 
countries  the  distribution  of  information  concerning  the  results  of 
research  work. 

The  Bureau  is  not  alone  in  this  undertaking,  inasmuch  as  the  Na- 
tional Council  of  Cotton  Manufacturers  of  this  country,  which  rep- 
resents practically  all  cotton  mills  in  the  United  States,  has  pledged 
its  support  to  the  furtherance  of  the  Bureau's  work  on  the  investiga- 
tion of  cottons  and  has  offered  every  cooperation  that  may  be  desired. 

Cotton. 

The  schedule  or  program  of  research  work  for  the  cotton  mill  is 
growing  rapidly,  and  it  is  thought  that  the  work  on  this  schedule 
will  soon  be  startdd^  as  the  machine  and  equipment  are  in  place  and 
in  operation.  The  investigation  will  be  restricted  to  the  making  of 
yams  and  fabric  from  the  loom,  but,  as  there  are  facilities  for  finish- 
mg  the  products,  outside  services  will  be  requested  when  the  present 
program  is  completed. 

Woolen  and  Felt. 

The  machinery,  and  equipment  of  these  laboratories  are  rapidly 
being  put  in  working  condition,  and  it  is  expected  that  samples  of 
work  can  be  taken  oCin  the  near  future  to  be  investigated  as  to  their 
physical  and  chemical  properties  in  accordance  with  the  research 
program. 

PAPER. 

(TestinsT  of  paper,  physical,  chemical,  and  microscopical ;  study  and  development  of 
paper-testing  devices ;  Investigation  of  paper-making  materials ;  standardisation  of  paper ; 
manafactnre  and  development  of  special  papers ;  study  of  the  processes  of  paper  manuftic< 
tore;  collection  of  data  in  connecuon  with  the  testing  and  manufiictare  of  paper.) 

Routine  Testing. 

The  amount  of  paper  used  by  the  Government  departments  is  ap- 
proximately 50,000  tons  per  year,  and,  as  it  is  necessary  for  this  ma- 
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terial  to  be  tested4;o  see  that  it  conforms  to  the  specifications  under 
which  it  was  bought,  standard  methods  of  testing  paper  have  been 
developed.  This  class  of  work  is  called  routine  testing  and  consists 
of  chemical  and  physical  tests  and  microanalysis.  The  chemical  tests 
employed  determine  the  amount  of  resin  sizmg  that  is  in  the  paper, 
and  the  amount  of  filler  and  loading  that  has  been  added  to  give  the 
paper  bulk,  opacity,  finish,  or  surfece.  The  physical  tests  used  in- 
clude the  determination  of  weight,  thickness,  and  bursting  strength, 
as  well  as  folding  endurance  and  tensile  strength  for  certain  classes 
of  paper.  By  means  of  selective  stains  and  the  aid  of  the  micro- 
scope, the  properties  of  fibrous  material  from  which  the  paper  was 
made  can  be  estimated. 

During  the  year  5,000  samples  of  paper  were  examined  by  these 
tests,  of  which  4,213  samples  were  submitted  by  the  (xovemment  de- 
partments and  787  samples  by  public  and  private  interests.    A  total 
of  19,645  tests  were  made  on  these  sample,  of  which  5,395  wer». 
chemical,  9,655  were  physical,  and  4,495  were  miscroscopical. 

Paper-Testing  Methods. 

In  the  investigation  of  the  properties  of  paper  it  is  constantly 
necessary  to  study  methods  of  testing  liiis  material,  since  the  labora- 
tory methods  in  general  use  are  not  suitable  to  determine  certain 
qualities.  It  has,  therefore,  been  found  desirable  to  study  test  meth- 
ods, and,  wherever  possible,  develop  a  method  that  wiU  give  a  numer- 
ical value  for  the  qualities  that  are  being  investigated. 

The  property  of  paper  which  makes  it  possible  to  write  with  ink 
upon  it  is  called  "  sizing."  The  sizing  quality  of  paper  is  generally 
determined  by  methods  that  do  ffive  an  empirical  rating,  but  whicn 
are  not  very  satisfactory  for  laboratory-research  or  miU-ccmtrol 
work.  A  method  for  this  purpose  which,  in  its  simplest  form,  is  a 
Wheatstone  bridge,  used  somewhat  in  recent  years,  is  beins  farther 
developed.  By  this  method  the  penetration  of  water  throu^  a  sheet 
of  paper  is  measured  by  the  increasing  conductivity  to  an  alter- 
natmg  current,  which  passes  through  the  paper  placed  in  a  cell  with 
an  electrolyte.  The  data  so  obtained  are  plotted  in  the  form  of  a 
curve,  and  from  this  curve  the  rate  of  penetration  may  be  deter- 
mined. It  was  found  necessary  to  add  a  balancing  cell  wnich  would 
reduce  the  variation  of  the  test  due  to  changes  in  temperature.  As 
soon  as  the  new  apparatus  is  complete  it  is  planned  to  study  the 
curves  obtained  from  tests  on  papers  of  varying  sizing  quality  and, 
if  possible,  reduce  these  data  to  a  unit  basis. 

The  testing  of  the  physical  properties  of  paper  has  been  investi- 

Epted  with  a  view  to  establishing  any  relationship  that  might  exist 
tween  devices  of  the  same  general  type  and  between  devices  that 
give  an  indication  of  different  properties.  The  properties  of  paper 
studied  in  this  investigation  were  bursting,  t^isile,  and  tearing 
strength.  A  series  of  papers  were  tested  for  bursting  strength  by 
three  testing  machines,  and,  although  the  data  are  not  yet  complete, 
it  is  indicated  that  the  principle  from  which  each  macnine  was  de- 
veloped is  based  on  experimental  data  rather  than  on  scientific  prin- 
ciples. Similar  work  was  done  in  connection  with  tensile-str^igth 
testing  apparatus,  and  it  was  found  that  there  are  no  machines  of 
American  manufacture  especially  adapted  to  testing  the  tensile 
strength  of  paper.    Since  the  quality  of  paper  is  so  often  judged  by 
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tearm^  a  sheet  in  both  directiuns,  it  was  thought  that  a  method  for 
obtaining  a  numerical  value  for  this  property  should  be  available. 
Three  types  of  testing  devices  for  this  purpose  are  being  studied — ^a 
recording  mechanism,  an  apparatus  of  the  balance  tjpe  giving  maxi- 
mum strength,  and  an  adapted  tensile-testing  machme  from  which  a 
number  of  readings  can  be  taken  and  an  average  obtained.  It  is  felt 
that  a  study  of  uiis  property  in  connection  with  formation  of  the 
sheet  and  the  quality  of  the  paper  will  be  of  considerable  help  to  the 
manufacturer. 

Paper-Making  Fibers. 

Paper  is,  in  general,  a  matted  structure  of  fibrous  materials,  and  it 
is  possible  to  imike  a  sheet  of  paper  out  of  nearly  every  kind  of  fiber. 
In  the  development  of  the  art  of  paper  making  a  great  many  plants^ 
weeds,  grasses,  etc..  have  been  studied  with  a  view  to  using  them  for 
the  manufacture  oi  P^^i^)  and  especially  the  quality  of  paper  result- 
ing from  their  use.  Tne  available  data  on  this  subject  are  scattered, 
but  are  of  great  value.  The  work  of  compiling  information  on  paper- 
making  fibers  is  well  started,  and  its  scope  is  as  broad  as  is  consistent 
with  the  need  of  the  industry.  It  includes  a  bibliocraphy,  authentic 
samples  with  descriptions,  and  microphotographs  of  tne  structure  of 
these  fibers. 

The  well-equipped  photomicroscopical  apparatus  has  been  of  great 
value  in  the  study  of  fibers  and  has  made  it  possible  to  obtain  per- 
manent records  of  the  shape  and  structure  of  these  fibers.  As  illus- 
trations of  the  use  to  which  this  equipment  has  been  put,  samples  of 
paper  from  Germany  have  been  photographed,  making  it  possible 
to  duplicate  them ;  it  has  been  possible  to  obtain  microphotographs 
of  unusual  specimens  loaned  to  the  paper  section;  and  the  study  of 
Mexican  hardwoods  and  other  similar  material  has  been  undertaken. 

Felts  Used  on  Paper  Machines. 

Woolen  felts  are  an  essential  part  of  the  equipment  of  a  paper 
machine  and  play  a  very  important  role  in  the  formation  and  quan^ 
of  the  paper  produced.  During  the  war  the  amount  of  wool  avail- 
able was  greatly  reduced,  and  it  was  thought  possible  to  substitute  a 
small  amount  of  cotton  for  a  portion  of  the  wool  in  the  felt 

Two  felts  were  tested  on  the  paper  machine  to  determine  the  effect 
of  the  addition  of  10  per  cent  ox  cotton  to  one  of  them.  Each  felt  was 
run  for  five  days  on  the  paper  machine,  under  as  nearly  similar  con- 
ditions as  it  was  possible  to  maintain.  Exhaustive  tests  were  made 
while  paper  was  being  run  on  the  machine  equipped  with  these  felts, 
and  it  was  found  that  the  difference  between  the  two  felts  was  not 
lar^  enough  to  affect  the  quality  or  the  production  of  the  paper.  It 
is  manned  to  investigate  this  problem  further  and  determine  whether 
felts  made  a  greater  percentage  of  cotton  can  be  used  satisfactorily 
on  a  paper  machine.  Bince  the  life  of  a  felt  is  only  from  three  weeks 
to  three  months,  depending  on  the  machine,  the  speed,  and  the  grade 
of  paper,  any  satisfactory  felt  that  can  be  manufactured  more  cheaply 
would  lower  running  expenses. 

Utilization  of  Waste  Cotton  Linters. 

At  the  conclusion  of  the  war  the  War  Department  had  on  hand 
approximately  700,000  bales  of  "  munition  "  linters  available  for  other 
uses.    ^^  Linters  '^  is  a  fibrous  material  which  is  left  on  the  seed  after 


Digitized  by  VjOOQIC 


536  BBPORTS  OF  THB  DEPABTMEHT  OF  GOMMBROE. 

the  staple  cotton  had  been  detached.  It  was  thought  that  this  mate- 
rial would  be  suitable  for  paper  making.  At  the  request  of  the  Waste 
Reclamation  Service  and  the  Industrial  Cotton  Seed  Crushers'  Asso- 
ciation a  series  of  runs  was  made  on  the  paper  machine  to  determine 
the  quality  of  paper  obtained.  It  was  demonstrated  that  the  paper 
made  from  this  material  was  of  good  quality,  free  from  dirt,  and 
that  such  linters  were  a  valuable  paper-making  material.  It  is  to  be 
noted,  however,  that  the  grade  of  hnters  used  in  these  runs  was  "  muni- 
tion'' linters  and  was  unusually  free  from  dirt  and  cinders.  To 
demonstrate  the  possibility  of  making  paper  from  cotUm  linters,  the 
programs  of  the  annual  convention  of  the  Interstate  Cotton  Seed 
Crushers'  Association  in  New  Orleans  were  printed  on  paper  manu- 
factured from  this  material  on  the  paper  machine  of  the  paper  sec- 
tion. Since  about  700,000  bales  per  year  of  linters  can  be  available 
for  paper  making,  the  value  of  this  product  as  a  raw  material  for 
the  manufacture  of  paper  is  ^eat;  and  if  care  is  taken  to  keep  the 
linters  clean  and  free  from  dirt,  a  greater  amount  than  this  can  be 
used  for  this  purpose. 

Paper  Bags  for  Lime  and  Cement. 

The  increasing  use  of  paper  bags  as  containers  for  lime  and  cement 
has  made  it  desirable  to  investigate  the  properties  of  paper  for  this 
purpose.  This  work  was  discontinued  during  the  war,  but  has  been 
resmned.  Representative  samples  have  been  obtained,  and  labora- 
tory tests  have  been  made  to  determine  the  quality  or  paper  being 
used  for  this  purpose.  A  test  machine  is  being  used  that  ^ves  the 
stress-strain  value  of  the  paper,  as  well  as  the  stretch  under  load. 
It  is  planned  to  develop  a  test  that  will  reproduce  the  strain  on  the 
baffwnen  it  is  dropped. 

Due  to  the  fact  tnat  no  reliable  information  is  available  as  to  the 
relative  merits  of  bags,  it  is  necessary  to  determine  what  laboratory 
tests  most  nearly  reproduce  service  conditions.  This  will  be  obtained 
by  correlating  laboratory  tests,  by  developing  new  test  methods^  and 
by  making  service  tests.  As  a  result  of  this  investigation  it  will  be 
possible  to  define  the  qualities  of  paper  necessary  ^r  bags  for  this 
type  of  work  and  to  write  suitable  specifications.  Manufacturers  of 
paper,  as  well  as  the  lime  and  cement  associations,  are  cooperating  in 
this  work. 

Use  of  Lime  and  Limestone  in  the  Paper  Industry. 

Lime  and  limestone  play  an  important  part  in  the  manufacture  of 
pulp  and  paper.  The  war  has  emphasized  the  value  of  lime  as  a 
chemical  reagent,  and  it  was  felt  that  standard  practice  in  the  uses 
of  chemicaMime  should  be  developed.  A  representative  of  the 
paper  section  has  taken  part  in  conferences  of  members  of  the  Gov- 
ernment departments  interested  in  lime. 

The  use  of  lime  and  limestone  in  the  pulp  and  paper  industry  is 
being  investigated.  It  is  planned  to  develop  specifications  for  hme 
for  uie  different  industries,  standard  samples,  and  laboratory  and 
plant  methods  of  analysis. 

In  this  work,  technical  committees  of  the  pulp  and  paper  industry 
will  be  consulted,  and  it  is  expected  that  the  specifications  and 
mediods  proposed  will  be  accepted  and  used  by  this  industry. 
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Unbleached  Pulp  for  Papers. 

Chlorine  from  which  bleach  and  bleaching  powder  is  made  was  in 
great  demand  during  the  war  for  military  purposes,  and  it  became 
necessary  to  restrict  the  use  of  this  chemical  for  the  bleaching  of 
pulp.  It  was,  therefore,  necessary  to  determine  the  effect  on  the 
ook>r  of  paper  that  the  restriction  in  the  use  of  bleach  would  cause. 

At  the  request  of  the  War  Industries  Board,  21  runs  were  made  on 
the  paper  machine  using  different  proportions  of  dyestuffs  with  vari- 
ous unbleached  pulps.  As  a  result  of  the  action  of  the  War  Indus- 
tries Board,  the  amount  of  chlorine  used  in  sulphite  pulp  was  re- 
stricted to  40  per  cent  of  the  amount  then  used ;  m  soda  pulp,  to  70 
per  cent ;  and  m  old  papers,  to  35  per  cent.  The  use  of  chlorine  for 
bleaching  rags  was  restricted  to  1  per  cent. 

Filtering  Paper  for  Gas  Masks. 

At  the  request  of  the  Chemical  Warfare  Service,  an  investigation 
was  undertaken  to  determine  whether  paper  could  be  made  in  the 
United  States  similar  to  that  being  made  abroad  as  a  protection 
a^inst  "  sneeze-gas."  Tests  were  made  on  a  commercial  scale  at  two 
mills,  and  it  was  proved  that  such  a  paper  could  be  made  on  a  large 
scale  in  this  country.  Due  to  changes  in  the  construction  of  the  gas- 
mask canister,  a  different  type  of  paper  was  desired,  and  85  runs  were 
made  on  the  paper  machine,  producmg  a  paper  that  was  suitable  for 
the  purpose.  It  was  found  aesirable  to  have  a  convenient  method  of 
testmg  this  paper,  and  for  this  purpose  a  gas  house  was  built.  This 
house  was  so  arranged  that  the  gas  would  be  formed  in  one  room, 
and  the  paper  test^  in  the  next  room  by  means  of  men  wearing 
masks  and  breathing  through  flanges  so  constructed  that  the  paper 
would  act  as  a  filtering  diaphramn.  In  order  to  obtain  a  numerical 
value  for  the  protection  afforded  by  these  papers,  an  apparatus  was 
installed  in  the  gas  house  that  permitted  a  record  being  taken  of  the 
concentration  of  the  gas  before  and  after  passing  through  the  paper. 

Military  Uses  of  Wall  and  Plaster  Board. 

During  the  war  the  investigation  of  wall  and  plaster  board  was 
ccmtinued  from  the  previous  year.  Three  camps  visited  at  the  time 
of  their  erection  were,  visited  again  to  determine,  if  possible,  the 
degree  of  durability  of  various  makes  of  wall  board.  The  results  of 
the  inq)eotion  show  conclusively  that  almost  any  wall  board  prop- 
erly erected  will  giVe  satisfaction  in  cantonment  construction  when 
the  buildings  are  considered  as  temporary  structures.  Many  of  the 
buildings  were  in  poor  condition,  due  almost  entirely  to  tne  poor 
method  of  erection.  All  wall  boards  will  expand  and  contract  under 
different  atmospheric  conditions,  and  this  expansion  and  contrac- 
tion is  injurious  if  the  board  is  nailed  at  the  edges.  Wall  board 
should  be  nailed  along  the  center  and  the  edges  but  lightly  nailed, 
and  then  well  stripped  with  pieces  of  wood  to  cover  the  joint  and 
to  allow  for  the  expansion  and  construction  of  the  board  underneath 
the  wooden  strips. 

In  order  that  further  information  might  be  obtained  as  to  the 
behavior  of  these  boards  under  service  conditions,  a  questionnaire 
was  sent  to  most  of  the  military  cantonments.  For  temporary  struc- 
tures fiber  wall  board  was  preferred,  merely  because  it  was  con- 
sidered quicker  and  cheaper  to  erect  and  because  of  its  greater 
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salvage  possibilities.  Plaster  board  was  preferred  for  permanent 
construction — ^that  is,  over  five  years — ^because  it  was  considered  less 
subject  to  changes  in  temperature  and  because  it  makes  a  warmei 
building.  For  hospital  use  plaster  board  was  preferred,  due  to  its 
greater  resistivity  to  fire  and  moisture. 

Miscellaneous  Information  Furnished  Public  and  Private  Interests. 

Specifications  have  been  developed  for  a  small  paper  mill  for  the 
Siamese  Government  Drawing  were  made  of  the  plan  for  such  a 
mill,  and  information  was  obtamed  as  to  manufacturers  and  prices 
for  such  equipment. 

Plans  and  necessary  equipment  for  a  paper-testing  laboratory 
were  outlined  for  the  Australian  Government,  in  connection  with 
the  investigation  of  Australian  hardwoods  for  the  manufacture  of 
paper. 

The  development  of  the  manufacture  of  blue-print  paper  was  as- 
sisted by  tests  on  75  samples  of  this  paper  for  a  manufacturing 
concern.  These  data  are  to  be  correlated  with  manufacturing  con- 
ditions. 

Considerable  assistance  has  been  given  the  Forest  Service  in  the 
work  of  revising  the  commodity  classification  of  pulp  and  papers. 
This  classification  is  used  in  connection  with  the  collection  of  data  of 
foreign  and  domestic  commerce. 

Further  work  was  done  in  the  development  of  paper  containers 
for  export  shipment  of  saddle  soap  and  grease  for  uie  War  Depart- 
ment. Another  use  of  paper  containers  under  consideration  was  a 
carton  to  cari^  machine-^un  cartridges.  This  last  was  to  be  a  part 
of  a  new  feeding  mechanism  for  machine  guns,  by  the  use  of  which 
the  belt  would  be  eliminated. 

Technical  assistance  was  given  the  Federal  Trade  Commission  in 
reference  to  definitions  of  paper  terms  which  were  claimed  by  that 
commission  to  be  cases  of  misbranding^.  The  terms  in  question  were 
bond,  vellum,  parchment,  Madras,  nainsook,  etc. 
•  Miscellaneous  information  has  been  furnished  Government  de- 
partments in  connection  with  specifications  for  paper,  the  testing 
of  paper,  and  the  standardization  of  paper.  Specifications  have  been 
developed  for  private  interests  for  special  papers.  Information  is 
bein^  coUectea  continuously  on  paper  testing,  paper-making  ma- 
terials, and  paper-manufacturing  methods.  In  connection  wiui  the 
information  an  exhibit  is  being  prepared  of  papefs  and  paper-making 
materials. 

8.  METALLURGY. 

[Thermal  analTsls  and  ftroctnre  of  metalSi  heat  treatment  and  its  effects  np<m  the  prop- 
erties of  mettals  and  alloys^  including  the  researches  inTolyed  in  determining  the  caoMS 
of  metal  failures,  cooling  and  heating  carves ;  the  inrestigation  of  hardening,  annealing, 
tempering,  cementation:  the  determination  of  criticai  ranges;  and  the  preparatloD  of 
pore  meuus  and  alloys*] 

GENBRAL  ACTIVITIES. 

Cooperation  with  Societies  and  Boards. 

The  following  paragraphs  give  the  membershii)  during  the  past 
year  of  the  members  of  the  metallur^cal  division  in  the  several  sci- 
entific and  technical  societies  of  which  they  are  members,  and  also 
their  relation  to  various  Government  boards  and  committees. 
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Among  the  activities  of  importance  may  be  mentioned  particularly 
that  the  chief  of  the  metallurgical  division  served  as  the  representa- 
tive of  the  Department  of  Commerce  on  the  Requirements  Division 
of  the  War  Industries  Board.  This  gave  an  opportunity  for  the 
Department  to  take  an  active  interest  in  and  be  helped  in  many 
exceedingly  important  matters  coming  before  the  Government. 
Another  member  of  the  staflf  was  very  helpful  as  adyiser  in  ceramics 
to  the  War  Industries  Board  and  in  framing  specifications  for 
enameled  ware  as  a  member  of  the  Anny  Committee  on  Stand- 
ardization. Another  rendered  valuable  service  as  a  member  of  the 
Interdepartmental  Committee  on  Minerals  and  their  Derivatives  and 
in  blocking  out  and  aiding  in  the  manffanese  conservation  program. 
The  committee  on  light  aUoys  of  the  National  Advisory  Committee 
for  Aeronautics  did  most  of  its  experimental  work  through  the 
Bureau  of  Standards,  and  the  resultis  of  this  have  appeared  in  a 
series  of  publications.  The  relations  of  the  Bureau  to  the  American 
Society  for  Testing  Materials  have  been  very  close,  and  several  mem- 
bers of  the  metallurgical  division  have  been  very  active  in  the  com- 
mittee and  aiding  in  the  framing  of  specifications  and  in  presenting 
for  publication  standards  and  properties  of  metals.  The  National 
BeseiEurch  Council  has  actively  cooperated  with  the  Bureau  in  sev- 
eral problems,  and  the  Bureau  representatives  are  active  on  some 
11  of  its  committees.  The  American  Institute  of  Mining  and  Metal- 
lurgical En^eers  is  holding  a  symposium  upon  pyrometry  this  fall 
which  promises  to  be  a  scientific  and  technical  event  of  great  impor- 
tance. This  has  been  arranged  for  very  largely  by  the  staflf  of  the 
metallurgical  division.  ^  Among  the  important  committees  formed 
by  the  l^search  Council  during  the  war  was  one  to  make  a  survey 
and  recommend  practice  as  to  the  in^t  and  finishing  practices  in 
American  steel  mills.  This  work  origmated  in  the  Army  Ordnance 
in  connection  with  the  works  practice  as  influencing  the  output  of 
steel.  At  a  recent  meeting  of  this  committee  it  was  decided,  how- 
ever, not  to  promulgate  descriptions  of  good  practice,  although  the 
c<Hnmittee  had  access  to  a  fund  of  knowled^  on  this  subject. 

During  the  year  the  metallurgical  staflf  have  cooperated  with  the 
following  committees  and  organizations:  American  Ceramics  So- 
ciety; American  Institute  of  Mining  and  Metallurgical  Engineers; 
American  Physical  Society;  American  Society  for  Testing  Mate- 
rials: American  Welding  Society;  National  Advisory  Committee 
for  Aeronautics;  National  Research  Council;  Technical  Staflf  of  the 
Ordnance  Department  of  the  Army;  War  Service  Association  of 
Manufacturers  of  Bearing  Metals  and  Solders;  War  Industries 
Board ;  Engpeering  Standards  Committee ;  Interdepartmental  Com- 
mittee; Society  of  Automotive  Engineers;  and  International  Air- 
craft standards  Board. 

Exhibits  of  War  Activities. 

An  exhibit  of  scientific  development  in  connection  with  the  war 
was  held  at  the  Bureau  by  the  American  Physical  Society  which 
was  verv  largely  attended,  there  being  a  program  limited  to  war 
topics,  ^ere  was  also  a  very  extensive  exhibit  of  war  developments 
in  physics  with  entries  from  manufacturers  and  Government  bureaus. 
The  various  sections  of  the  Bureau  contributed  much  to  the  exhibit. 
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Committee  on  Nonferrous  Alloys. 

The  committee  on  nonferrous  alloys  has  resumed  its  meetings,  and 
is  advising  very  actively  with  the  Bureau  on  its  experimental  pro- 
gram and  is  of  very  considerable  assistance  in  aiding  the  Bureau  in 
outlining  its  investigations  of  nonferrous  alloys. 

Conferences. 

Conferences  have  been  held  at  the  Bureau  on  copper  pressure  plugs 
for  testing  ammunition,  and  a  great  many  informal  conferences  have 
been  held  on  many  subjects  related  to  specifications  and  other  phases 
of  the  Bureau's  experimental  work;  both  testing  and  research  in 
metallurgy. 

Publications  in  Metallurgy. 

The  publications  by  the  staflf  of  the  metallurgical  division  include 
the  following,  which  nave  appeared  during  the  year: 

Effect  of  Rate  of  Temperature  Change  on  the  Transformations  In  an  AU07 
Steel  (H.  Scott)  :  Bureau  of  Standards  Scientific  Paper  No.  335;  Bulletin  of 
the  American  Institute  of  Mining  and  Metallurgical  Engineers,  vol.  146»  p.  157; 
1919. 

Protective  Metallic  Coatings  for  the  Rustprooflng  of  Iron  and  Steel  (Rawdon* 
Finn,  and  Grossman) :  Bureau  of  Standards  Circular  No.  80;  Chemical  and 
Metallurgical  EngineeHng,  vol.  120,  pp.  458,  530,  591,  1918;  fourth  meeting; 
Annual  Report  of  the  National  Advisory  Committee  for  Aeronautics. 

Microstructure  of  Flalcy  Steel  (H.  S.  Rawdon) :  Bulletin  of  the  American 
Institute  of  Mining  and  Metallurgical  Engineers,  vol.  148,  p.  183 ;  1919. 

A  Critical  Study  of  the  Ledebur  Method  for  Determining  Oxygen  in  Iron  and 
Steel  (Cain  and  Petti  John) :  Technologic  Paper  of  the  Bureau  of  Standards 
No.  118. 

Study  of  the  Goutal  Method  of  Determining  Carbon  Blonoxide  and  Dioxide 
In  Steels  (Cain  and  Pettljohn) :  Bureau  of  Standards  Technologic  Paper  No. 
126. 

Report  of  Ladle-Test  Ingot  Investigation  (J.  R.  Cain  and  H.  S.  Rawdon) ; 
Appendix  of  Report  of  Committee  A-1  of  the  American  Society  for  Testing 
Materials;  1919. 

Heat  Treatment  of  Duralumin  (Merica,  Waltenberg,  and  Scott) :  Bulletin  of 
the  American  Institute  of  Mining  and  Metallurgical  Engineers,  vol.  150,  p.  918; 
June,  1919. 

Constitution  and  Metallography  of  Aluminum  and  Its  Light  Alloys  with 
Copper  and  Magnesium  (Merica,  Waltenberg,  and  Freeman)  :  Bureau  of  Stand- 
ards Scientific  Paper  No.  337 ;  Bulletin  of  the  American  Institute  of  Mining  and 
Metallurgical  Engineers,  vol.  151,  p.  1031 ;  1919. 

Mechanical  Properties  and  Resistance  to  Corrosion  of  Rolled  Light  Alloys  of 
Aluminum  and  Magnesium  with  Copper,  with  Nickel,  and  with  Manganese 
(Merica,  Waltenberg,  and  Finn)  :  Bureau  of  Standards  Technologic  Paper  No. 
132 ;  Bulletin  of  the  American  Institute  of  Mining  and  Metallurgical  Engineers, 
vol.  151,  p.  1051 ;  1919. 

Comparative  Tests  of  Palau  and  Rhotanium  Ware  as  Substitutes  for  Platinum 
Laboratory  Utensils  (Gurevich  and  Wichers)  :  Journal  of  Industrial  and  Engi- 
neering Chemistry,  vol.  11,  p.  570;  1919. 

Science  and  the  After- War  Period  (Burgess) :  Scientific  Monthly,  February, 
1919 ;  Journal  of  Washington  Academy  of  Sciences,  voL  9,  p.  57 ;  1919. 

Conservation  of  Tin  in  Bronzes,  Bearing  Metals,  and  Solders  (Burgess  and 
Woodward):  Bureau  of  Standards  Technologic  Paper  No.  109;  Transactions 
of  the  American  Institute  of  Mining  and  Metallurgical  Engineers,  p.  1742 ;  li^lS. 

Behavior  of  Wrought  Manganese  Bronze  Exposed  to  Corrosion  While  Under 
Tensile  Stress  (Merica  and  Woodward) :  Bureau  of  Standards  Technologic 
Paper  No.  135 ;  Proceeding  of  the  American  Society  for  Testing  Materials;  1919. 

Aluminum  and  Its  Light  Alloys  (Merica) :  Bureau  of  Standards,  OUxmlar 
No.  76;  Chemical  and  Metallurgical  Engineering,  voL  19;  1918. 

Solders  for  Aluminum  (Merica  and  Gurevich) :  Bureau  of  Standards,  Oircalar 
No.  78;  Metal  Industry,  p.  500;  1918. 
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Recent  Metallurgical  Work  at  the  Bureau  of  Standards  (Burgess) :  In  Blast 
Furnace  and  Steel  Plant;  May,  1919. 
Letter  Circular  on  Properties  of  Light  Aluminum  Alloys  (Merlca). 

The  following  are  in  course  of  preparation  or  in  press : 

The  Study  of  the  Deterioration  of  Nickel  Spark-Plug  Electrodes  (Rawdon). 

Notes  on  the  Microstructure  of  Iron  and  Mild  Steel  at  High  Temperatures 
(Rawdon  and  Scott). 

Metallography  Structure  and  the  Related  Properties  of  Metals;  A  Revision 
«f  Circular  No.  42  on  Metallographic  Testing  (Rawdon). 

An  Electrolytic  Resistance  Method  for  Determining  Carbon  in  Steel  (Cain 
and  Maxwell). 

Equilibrium  Conditions  in  the  System  Iron  Cxide;  Carbon  and  Hydrogen 
in  Relation  to  the  Ledebur  Method  for  Determining  Oxygen  in  Steel  (Cain 
and  Adler). 

Oxygen  Content  by  the  Ledebur  Method  of  Add  Bessemer  Steels  Deoxidized 
In  Various  Ways  (Cain  and  Pettijohn). 

Investigations  at  the  Bureau  of  Standards  on  Gases  in  Steel  and  on  De- 
oxidization  of  Steel  (Cain). 

Cements  for  Spark-Plug  Electrodes  (Staley). 

The  Use  of  a  Modified  Rosenhain  Furnace  for  Thermal  Analysis  (Scott  and 
Freeman). 

Manufacture  and  Properties  of  Light- Wall  Structural  Tubing  (French). 

Circular  on  Alloy  Steels  (French). 

Thermal  Oitical  Ranges  of  Low-Nickel  Steels  (Scott). 

Simplification  of  Inverse  Method  of  Thermal  Analyses  (Merlca) ;  Bulletin 
«f  the  American  Institute  of  Mining  and  Metallurgical  Engineers,  vol.  151,  p. 
1021;  1919. 

Tin  Fusible  Boiler  Plug  Manufacture  and  Testing  (Gurevlch  and  Hromatko). 

Embrittling  of  Steel  by  Pickling  and  Plating  (Grossman  and  Langdon). 

Properties  of  Certain  Lead-Zinc  Bronzes  (Staley  and  Karr). 

Five  Foundry  Tests  of  Zinc  Bronzes  (Karr). 

Report  of  the  Pyrometer  Conmiittee  of  the  National  Research  Council 
{Burgess). 

Some  Tests  of  Light  Aluminum  Cast  Alloys  (Merlca  and  Karr). 

Circular  on  Nickel  (Merlca). 

Aluminum-Magnesium  Mirrors  (Waltenberg  and  0)blentz) ;  for  Physical 
Society. 

Metals  for  Pyrometer  Standardization  (Burgess  and  Waidner). 

The  Testing  of  Clays  for  Foundry  Uses  (Staley). 

Metallurgical  Tests. 

Many  of  the  tests  performed  by  the  metallurgical  division  are 
of  an  elaborate  nature,  oftentimes  entail  a  very  considerable  amount 
of  experimental  investigation,  and  include  all  phases  of  qualities 
of  metals  and  alloys,  as  well  as  determinations  of  causes  of  metal 
failures  and  of  serviceability  of  metals. 

Work  for  the  Ordnance  Department  of  the  Army. 

As  an  illustration  of  the  type  of  work  being  done  in  detail  for 
several  of  the  military  establishments  during  the  war,  the  work 
performed  for  and  in  cooperation  with  the  Ordnance  Department 
may  be  cited  as  an  example.  The  several  experimental  researches 
and  investigations  are  described  elsewhere.  The  very  considerable 
amount  of  testing  performed  may  be  emphasized  here,  however. 
The  Gun  Section  of  the  Ordnance  Department  provided  considerable 
equipment  for  carrying  out  routine  tests  of  gun  steel  to  supplement 
and  explain  results  obtained  in  the  tension  tests  of  samples  taken 
from  gun  for^ngs  and  to  show  the  heat  treatment  suitable  for  con- 
trolling the  microstructure  of  large  guns  in  forging.  Examinations 
show  that  the  heat  treatment  of  gun  forging  has  been,  on  the  whole, 
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satisfactorily  carried  out  and  that  the  inferior  properties  en- 
countered are  generally  due  to  the  nonmetallic  impurities.  Simi- 
larly, a  systematic  series  of  tests  was  made  on  3-inch  brass  cartridge 
cases,  representing  the  product  of  several  manufacturers,  which 
were  studied  by  various  methods.  A  general  study  of  the  defects  in 
slugs  intended  for  the  manufacture  of  shrapnel  cases  was  made,  as 
also  examinations  of  copper  rotating  bands,  and  a  great  many 
simiples  of  failed  metals  tor  ordnance  purposes. 

Testing. 

The  items  formally  entered  as  tests  are  summarized  in  the  ac- 
companying table : 


Heat  treat- 
ment and  ther- 
mal analysis. 

Metallograpbic    (including 
physical,    chemical,   and 
corrosion  tests.) 

Fusi- 

ble 

plugs. 

Mis- 
cella 
neous. 

OnDxi 

Irons 

and 

steels. 

Non- 
metal& 

Irons 

and 

steels. 

Alu- 
minum 
aUoys. 

Brass 

and 

bronze. 

Other 
metala 

total. 

For  the  Government: 

Bureau  of  Standards 

31 
8 

4 

79 

13 

127 

Council  of  National  Defense 

8 

Emer^ncy  Fleet  Corporation.... 

1 

1 
2 
9 

2 

Navy  i>epartment 

1 

6 
2 

9 

Panama  t'-anal , .    .    ... 

8 

19 

Patent  Office 

1 

1 

Steamboat-Inspection  Service. . . . 

498 

498 

War  Department 

21 

1 

2 

134 

4 

6 

166 

War  Industries  Board 

1 

Coast  and  Geodetic  Survey 

1 

1 

Total 

63 
3 

6 

222 
3 

4 

1 
2 

30 
8 

498 

8 
6 

8S2 

For  the  public 

22 

Grand  totaL 

66 

6 

225 

4 

3 

38 

498 

14 

864 

Correspondence. 

The  metallurgical  division  carries  on  a  correspondence  on  a  great 
variety  of  subjects  conceminff  metals.  A  typical  list  is  that  for  the 
month  of  February,  1919,  as  follows :  Treating  black-iron  plates  and 
rods;  characteristics  of  boiler  plugs;  formulas  and  specifications  for 
brasses,  bronzes,  and  Babbitt  metals;  zirconium  steels;  heat  treat- 
ment of  instrument  diaphragms;  report  to  Quartermaster  Corps  on 
tests  of  china  and  porcelain  ware ;  methods  of  porcelainizing ;  com- 
parative merits  of  nickel  chromium  and  nickel  steel  for  resistance 
wire;  porositv  in  metals;  cracks  in  enameled  metals;  solder  aluminum 
joints ;  car-wheel  accidents ;  metallography  of  aluminum ;  publication 
on  aluminum  alloys;  properties  of  zinc  sheet;  steel  castings  by  electric 
furnace;  deteriorations  of  coatings  on  copper  wire;  tests  for  sharp- 
ness; railroad  bearings;  heat  treatment  oi  steel;  effect  of  tempera- 
ture on  strength  of  bronzes;  aluminum-casting  alloys;  use  of  ura- 
nium; properties  of  zirconium;  supply  of  invar;  stainless  steel;  cor- 
rosion of  aluminum  by  lead;  recalescence  points  of  steel;  alloy  steels; 
aging  of  brass;  collapsible  tubes;  noncorrodible  steels;  pure  nickel; 
Kermat  nickel;  enameling;  hardness  of  copper;  new  bronzes;  metal 
for  valves;  specifications  for  riails;  annealing  of  phosphor-bronze 
wire;  identification  tags;  Meinheim-chamber  furnace  system;  gases 
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in  steel;  cooperite  and  stellite;  literature  on  steel,  iron,  and  bronzes: 
heat  treatment  of  rivets,  bars,  and  springs;  alloying  and  refining  oi 
gold  and  platinum;  Monel  metal;  thermal  analysis  standards;  char- 
acteristics of  high-speed  steels;  oxidation  of  brass;  the  recovery  of 
copper  from  shell  cases;  utilization  of  scrap  aluminum;  practical 
welding;  copper-lead  alloys;  manufacture  of  magnesium;  tin-lead 
alloys  for  coating  copper;  drawing  of  aluminum  sheet;  metals  for 
ship  construction;  core  oils  for  foundry  sands;  small  gas  crucible  fur- 
naces; heat-treating  equipment;  acid-proof  iron  aflojs;  manufac- 
ture of  tin  foil;  copper-oearing  metal;  transformation-points  re- 
corder; properties  oi  magnalium;  furnace  fire  bricks;  open-hearth 
special  steels;  bearing  metals  for  tractors;  standard  tests  tor  bearing 
metals;  bario  metal;  substitution  of  aluminum  alloys  for  instrument 
brass. 

Problems  of  Military  Interest. 

The  Bureau  has  developed  very  close  relations  with  several  of  the 
technical  military  establishments,  including  branches  of  the  General 
Staff,  the  Army  and  Navy  Ordnance  Bureaus,  the  Aircraft  Produc- 
tion, the  Corps  of  Engineers^  the  Signal  Corps,  and  the  Quarter- 
master's Department.  In  particular,  and  as  illustrative  of  the  type  of 
work  in  cooperation,  may  oe  given  a  statement  regarding  some  of  the 
problems  with  which  the  Bureau  is  working  in  cooperation  with  the 
technical  staff  of  the  Army  Ordnance  which  maintains  several  men 
at  the  Bureau  for  work  on  problems  in  which  they  are  interested. 

Test-Bar  Fractwres. — ^The  Ordnance  Department  had  accumulated 
a  very  considerable  number  of  fractured  t^  bars  as  a  result  of  an  ex- 
amination of  many  thousands  of  samples  of  steel,  and  it  was  thought 
desirable  to  make  a  statistical  and  systematic  study  of  the  fractures 
produced  in  tension,  methods  of  photographing,  and  an  explanation 
and  description  of  the  various  characteristic  features  by  relating  them 
with  the  structure  of  the  tension  bars.  The  aim  is  to  embody  the  re- 
sults of  this  work  in  the  form  of  a  manual  which  may  be  furnished 
to  inspectors. 

Hardness  of  Brass  Cartridge  Cases. — ^Another  problem  is  the  in- 
vestigation OI  the  hardness  of  brass  cartridge  cases  by  means  of  the 
micro-Brinell-hardness  machine  developed  by  the  Ordnance  Depart- 
ment during  the  war.  The  hardness  study  will  be  supplemented  by 
a  study  of  the  microstructure  of  the  material,  determination  of  me- 
chanical properties,  mainly  in  tension,  and  their  behavior  as  regards 
corrosion  cracking.  The  aim  is  to  supplement  the  various  descrip- 
tive tests  now  made  of  brass  cartridge  cases.  A  considerable  amount 
of  work  wa»  also  done  by  the  Bureau  in  the  examination  of  cartridge 
cases  during  the  war,  for  the  purpose  of  finding  the  effects  of  various 
methods  of  manufacturing  upon  the  properties  of  the  finished  mate- 
rial and  with  a  view  to  aiding  the  Ordnance  Department  in  its  in- 
spection and  specification  service. 

Machin^'Owi  Erosion. — ^A  systematic  study  of  this  subject  is  being 
made  from  the  metallurgical  point  of  view,  including  the  preparation 
of  a  considerable  number  of  special  steels,  determination  oi  the  in- 
teresting physical  properties,  and  the  ballistic  tests,  which  last  are 
being  conducted  by  the  Ordnance  Department  itself. 

Copper  Crusher  Gauges. — At  the  request  of  the  Society  of  Ameri- 
can Manufacturers  of  Small  Arms  and  Ammunition  and  of  the  Ord- 
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nance  Department,  the  Bureau  has  been  actively  engaged  in  the  prep- 
aration of  specifications  for  copper  crusher  gauges  for  testing  am- 
munition and  standardizing  the  method  oi  use.  A  considerable 
amount  of  work  has  also  Keen  done  on  the  characteristics  of  the 
copper  crusher  cylinders,  particularly  as  related  to  their  properties 
under  various  conditions  of  annealing  and  as  dependent  upon  their 
conditions  of  precompression^  and  includes  a  study  of  the  resulting 
errors.  Several  conferences  have  been  held,  and  it  is  expected 
shortly  to  close  this  subject. 

Centriftcgal'Steel  Castings. — It  was  considered  desirable  to  studv 
the  properties  of  ingots  cast  by  the  Millspaugh  centrifugal  method. 
This  method  produces  an  ingot  of  hollow  cylindrical  form,  ajid  it  was 
thought  that  there  would  be  a  considerable  saving  of  material,  labor, 
and  time  in  the  manufacture  of  cylindrical  steel  appliances.  If  the 
method  warranted,  it  was  hoped  to  be  able  to  substitute  cast  or  heat- 
treated  cast  material  made  by  this  centrifugal  process  for  forged 
pieces.  The  castin£;s  submitted  for  examination  were  a  misceOa- 
neous  assortment  of  four  of  several  chemical  compositions  and  cast 
under  various  conditions,  but  none  of  the  cylinders  bein^  cast 
strictly  in  accordance  witn  specification  requirements  for  ormiance 
material.    Very  interesting  and  promising  results  were  obtained. 

Segregation  of  the  elements— carbon,  sulphur,  and  phosphorus — 
appears  to  exist  only  radially  and  is  confined  mainly  to  a  very  thin 
layer  of  the  inner  zone,  but  exists  also  slightly  in  the  outer  zone. 
Nickel  also  appears  to  segregate  somewhat,  following  the  carbon. 
The  maximum  carbon  segregation  found  amounted  to  0.09  per  cent 
in  a  steel  containing  0.66  carbon  and  nickel  2.2  per  cent  Blowholes 
appear  only  in  the  inner  segregative  zone.  The  density  across  a  sec- 
tion is  practically  constant;  t^ile  and  shock  tests  show  in  general 
^eater  strength  and  elasticity,  but  less  ductility  in  tangential  than 
m  lon^tudinal  directions.  This  method  of  casting  develops  very 
slight  internal  stresses.  By  suitable  heat  treatment  the  physical 
properties  of  steel  cast  by  this  method  compare  very  favorably  with 
forged  material  of  the  same  composition.  The  metal  of  the  casting 
is  clean  and  sound  and  its  microstructure  better  than  in  ordinary 
types  of  steel  casting. 

magnesium  Ahwiznnm  Alloys  for  Mirrors. — ^The  Signal  Corps  and 
the  Corps  of  Engineers  were  much  interested  in  the  development  of  a 
light  metallic  mirror  material  of  high-reflecting  power,  and  it  was 
desired,  if  possible,  to  realize  mirrors  of  diameter  up  to  6  feet.  The 
Bureau  unaertook  the  investigation  of  aluminum-magnesium  alloys 
for  mirrors,  and  although  it  was  found  impracticable  to  build  such 
large  mirrors  it  was  found  that  the  compound  AljMg^,  containing 
50  per  cent  magnesium,  gave  a  reflection  of  85  in  the  blue  and  93  in 
the  red  and  that  this  could  be  made  mechanically  satisfactory  by  a 
vacuum  melting  and  heat  treatment.  Although  this  alloy  resists 
action  of  dilute  acids  and  alkalies  much  more  than  any  other  AlMg 
alloy  that  has  come  under  our  observation,  it  is  not  recommended 
where  permanency  is  of  prime  importance,  as  some  of  the  samples 
showed  evidences  of  slight  contamination  after  standing  several 
months  in  the  laboratory. 

Corrosion  of  Aluminum  Alloys, — One  of  the  problems  in  which 
the  National  Advisory  Committee  for  Aeronautics  and  also  the  Navy 
Department  were  greatly  interested  is  the  effects  of  corrosion,  partic- 
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ularly  under  sea-water  conditions,  on  aluminum  alloys  such  as  those 
used  in  airplane  manufacture.  A  systematic  program  of  experi- 
ments and  exposure  tests  have  been  started  and  is  still  under  way. 
A  number  of  the  alloys  covered  with  various  protective  coatings,  to- 
gether with  unprotective  sheets,  are  being  exposed  to  the  action  of 
the  atmosphere  and  sea  water  at  three  widely  differing  latitudes  to 
determine  the  best  alloy  and  coating  to  be  used  in  seaplane  construc- 
tion. 

Steel  Helmets  for  the  United  States  Army. — Some  work  was  car- 
ried out  for  the  National  Research  Council  in  connection  with  cer- 
tain problems  arising  in  the  manufacture  of  steel  helmets: 

(1)  To  determine  whether  heating  up  to  quenching  temperature 
in  the  heat  treatment  of  helmets  foUowmg  the  pressmg  operations 
was  sufficient  to  remove  the  stresses  set  up  during  the  pressing.  The 
average  results  of  tests  showed  that  heating  of  test  pieces  of  helmet 
steel  5)  825°  C.  and  cooling  quickly  in  a  furnace  reduced  the  amount 
of  stresses  by  about  60  per  cent,  while  those  test  pieces  heated  to  a 
like  temperature  and  cooled  slowly  in  a  furnace  showing  a  reduction 
of  some  73  per  cent  as  compared  with  the  amount  of  stresses  found 
present  in  the  test  pieces  which  were  not  heat  treated;  that  is,  in 
the  original  or  pressed  condition. 

(2)  Determination  of  length  of  time  needed  to  hold  helmet  steels 
at  the  quenching  temperature  to  get  full  hardening  on  quenching. 
Helmet  steels  of  11  compositions  were  also  examined  to  determine 
their  critical  ranges  in  connection  with  the  development  of  tests 
for  determining  resistance  to  deformation  and  penetration. 

Effect  of  ProTonged  AnneaZing  High-SUicon  Cast  Iron  ( Duriron) . — 
The  Inspection  Division  of  the  Ordnance  Department,  which  was  in- 
terested in  the  use  of  noncorrodible  iron  of  the  tvpe  of  "  duriron  " 
(cast  iron  of  the  approximate  composition — ^total  carbon,  1.18  per 
cent ;  graphite,  1.09 ;  silicon,  18  per  cent) — ^requested  the  Bureau  to  de- 
termine the  possibility  of  any  changes  in  composition  upon  con- 
tinued heating.  The  examination  showed  that  continued  heating  for 
as  long  as  50  nours  at  1,000°  C.  produced  no  essential  change  either 
in  structure  or  composition. 

Horseshoe  Nails. — At  the  recjuest  of  the  General  Engineer  Depot, 
United  States  Army,  an  examination  was  made  of  nai&  representa- 
tive of  most  of  the  manufacturers  of  this  type  of  material,  with  the 
aim  of  drawing  up  specifications.  The  examination  showed  a  rather 
wide  variance  in  the  type  of  steel  used  (0.07  to  0.20  per  cent  carbon) 
in  the  process,  some  being  hot  forged,  others  cold-stamped.  A  sim- 
ple type  of  impact  test  using  a  notched  specimen  was  recommended 
for  determining  the  relative  merits  of  different  types  of  nails. 

Deterioration  of  Nichrom/e  Castings  Upon  Heating. — ^The  attention 
of  the  Bureau  was  called  to  this  problem  by  the  Chemical  Warfare 
Service.  The  large  nichrome  castings  in  the  form  of  tubes  used  for 
the  production  of  charcoal  for  gas  masks  deteriorated  rather  rapidly 
in  service,  becoming  weak  and  brittle.  The  examination  made  of  the 
material  showed  that,  contrary  to  the  opinion  expressed  by  other  in- 
vestigators of  this  problem,  the  deterioration  does  not  consist  in 
the  formation  of  a  carbide  by  interaction  with  the  charcoal.  On 
the  other  hand,  the  carbide  normally  present  in  the  nichrome  is  re- 
moved.    An  intercrystalline  brittleness,  apparently  identical  with 
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that  of  nichrome  wires  upon  continued  heating,  is  produced,  the 
exact  nature  and  cause  of  which  have  not  yet  beSi  determined. 

The  Relative  Cutting  Properties  of  "  Cooverite  "  a/nd  "  SteUiteJ^ — 
At  the  request  of  the  Bureau  of  Ordnance^  Navy  Department,  a  test 
was  undertaken  to  show  the  relative  cuttmg  properties  of  the  two 
alloys  "stellite"  and  "  cooi)erite."  These  two  alloys,  though  quite 
different  in  chemical  composition,  have  very  similar  mechanical  prop- 
erties ;  they  are  very  hard  and  able  to  "  keep  an  edge "  at  a  rather 
high  temperature.  They  are  used,  particularly  stellite,  quite  exten- 
sively to  replace  and  supplement  high-speed  steel  tools  for  cutting. 
Cooperite  is  essentially  an  alloy  of  nickel  and  zirconium  with  ap- 
preciable amounts  of  iron  and  silicon.  SteUite,  which  is  manufac- 
tured in  several  different  trades,  is  a  rather  complex  alloy,  the  es- 
sential elements  of  which  are  cobalt,  chromium,  tungsten,  and 
molybdenum. 

The  series  of  service  tests  made  showed  that  cooperite  is  but  slightly 
inferior  to  the  better  grades  of  stellite.  Lathe  tools  made  of  coop- 
erite failed  after  a  cut  of  4-inch  lengths  made  on  a  5-inch  round  of 
nickel-chromium  steel  under  the  following  conditions:  Speed,  226 
feet  per  minute;  feed,  0.0135;  depth  of  higher  speed,  240  feet  per 
minute;  the  other  conditions  being  the^same,  but  for  a  length  of  S 
inches  before  failure  occurred. 

Defects  in  Shrapnel  Steel, — ^At  the  request  of  the  inspection  di- 
vision, Ordnance  Department,  an  extensive  and  detailed  study  of  the 
def ecte  in  steel  slugs  intended  for  the  manufacture  of  shrapnel  cases^ 
as  revealed  in  the  fracture  by  the  "  nick-and-break ''  test,  was  made. 
This  was  supplemented  by  a  study  of  slugs  which  had  been  sheared 
as  well  as  broken  by  the  "nick-and-break,"  the  aim  being  to  show 
whether  shearing  could  be  substituted  for  the  latter  method  in  the 
work  of  inspection.  The  results  of  the  examination,  however,  did 
not  appear  to  warrant  a  recommendation  from  the  Bureau  for  tiie. 
proposed  change  in  the  method  of  inspection  of  this  class  of  materials. 

Light  Armor  Plate. — In  cooperation  with  the  Bureau  of  Mines  and 
the  Navy  Department  the  Bureau  is  studying  the  properties  of  special 
aUoy  steels  suitable  for  the  development  of  limt  armor.  The 
majority  of  these  steels  contain  zirconium,  while  others  contain 
molybdenum,  boron,  cerium,  etc.  About  150  ingots  have  been  made 
by  the  Bureau  of  Mines  Experiment  Station  at  Ithaca,  N.  Y.,  and 
have  been  rolled  into  plates  of  three-eighths  or  one-half  inch  thick- 
ness at  the  Bureau  of  Standards.  The  properties  of  these  materials 
are  being  thoroughly  examined,  including  mechanical  properties,, 
heat  treated  and  annealed,  hardness,  resistance  to  impact,^  micro- 
structure,  chemical  analysis,  and  thermal  analysis.  In  conjunction 
with  the  ballistic  tests  to  be  made  by  the  Navy  Department  valuable 
and  useful  data  will  be  obtained  for  the  design  of  light  armor  plate. 

Li^id  Forging  of  Light  Alirniintmi  AlU)ys. — ^Tne  Morris  engi- 
neering process  was  investigated  in  cooperation  with  the  Naval  Gun 
Factory.  This  process  gives  a  highly  satisfactory  alloy  for  aero- 
to  cast  or  die-cast  metal,  being  of  increased  strength  and  ductility 
and  free  from  blowholes  and  other  imperfections. 

Corrosion  of  AJmninum,  Carburetors. — ^This  is  a  problem  in  which 
the  Aircraft  Production  Bureau  was  very  much  interested.  Its  impor- 
tance lies  in  the  fact  that  particles  of  sludge  resulting  from  the  cor- 
rosion taking  place  in  the  float  chambers  of  aluminum  carburetors 
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lodged  in'  the  atomizers  and  stopped  the  flow  of  gasoline.  The 
relation  of  the  composition  of  cast  aluminum  to  corrosion  is  being 
studied,  and  various  protective  coatings  are  being  investigated. 

Miacellaneow. — ^Another  problem  on  which  some  work  has  been 
done  is  an  examination  of  causes  of  failure  due  to  excessive  stress 
developed  in  certain  parts  of  the  Browning  machine  gun;  as,  for 
instance,  bottom  plates  which  split  under  impact.  It  would  appear 
that  heretofore  an  inferior  grade  of  sted  has  been  used  for  this 
piece. 

The  Bureau  of  Aircraft  Production  was  interested  in  finding  a 
solder  of  intermediate  melting  point  A  satisfactory  special  solder 
was  developed  by  the  Bureau  of  a  melting  point  oi  approximately 
400*^  C.    Its  composition  is  40  silver,  40  tin,  14  copper,  and  6  zinc. 

RESEARCH  AID  TO  MANUFACTURERS. 

It  is  the  policy  of  the  Bureau  to  aid  manufacturers  in  the  solu- 
tion of  their  technical  problems,  and  the  following  list  of  investica- 
tions  will  give  an  idea  of  the  kind  of  help  that  it  has  been  possible 
to  render  during  the  past  year.  This  list  does  not  include  all  the 
items  of  such  nature,  but  those  given  are  typical. 

Manufacture  of  Collapsible  Tin  Tubes. 

At  the  request  of  one  of  the  large  manufacturers  of  this  class  of 
material,  the  Bureau  undertook  the  investigation  of  certain  defects 
which  oiten  occur  on  the  surfaces  of  such  tubes.  These  defects  con- 
sist of  discolorations,  which  interfere  seriously  in  the  use  of  light 
enamels  on  such  tubes.  The  study  made  of  this  problem,  which 
included  a  conference  with  the  manufacturer  at  the  plant,  showed 
that  one  type  of  surface  stain  was  due  to  sulphide  fumes,  the  effect 
being  localized  and  accentuated  at  certain  spots  by  traces  of  acid  in 
the  perspiration  of  the  hands  touching  them.  Other  surface  defects, 
usually  as  streaks,  were  pointed  out  as  due  to  contamination  with 
free  sulphur,  some  of  which  occurred  in  the  compound  used  for 
lubricating  the  disks  from  which  the  tubes  were  extruded. 

Annealing  of  Hard  Cold- Worked  Nickel-Brass. 

As  part  of  the  study  made  by  this  Bureau  of  metals  suitable  for 
diaphragms  of  various  types  of  aeronautic  pressure  instruments  the 
behavior  of  cold- worked  nickel-brass,  which  is  used  largely  for  such 
diaphragms,  was  examined.  In  the  cold- worked  sheets  the  "work 
lines"  to  which  the  hardness  is  due  are  very  pronounced.  Upon 
annealing,  these  "  work  lines  "  are  gradually  erased ;  heating  for  20 
minutes  at  500°  C.  is  sufficient  to  remove  them  entirely.  The  disap- 
pearance of  these  lines  or  bands  may  be  taken  as  an  indication  of  the 
rate  at  which  the  hardness  due  to  mechanical  working  is  removed. 
Above  500°  C.  the  nickel-brass  increases  rather  rapidly  in  grain  size 
and  becomes  soft  and  ductile. 

Copper- Lead  Bearing  Metals. 

Several  samples  of  alloys  of  lead  and  copper  proposed  for  use  as 
bearing  metals  have  been  submitted  for  examination.  The  lead  con- 
tent in  some  is  as  high  as  approximately  50  per  cent ;  for  example,  in 
"  ulcoloy."  Lead  and  copper  do  not  alloy  to  any  appreciable  extent; 
the  resulting  mixture  of  the  two  elements  is  a  "  sponge  "  of  copper 
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the  interstices  of  which  are  filled  with  metallic  lead.  The  size  of  the 
lead  globules,  which  is  dependent  upon  the  rate  of  cooling  and  the 
mechanical  agitation,  determines  largely  the  efficiency  of  the  metal 
for  use  in  bearings.  The  principal  objection  to  the  lead-copper 
bearing  alloys  appears  to  be  the  difficulty  of  reproducing  the  struc- 
ture upon  remelting  for  pouring. 

Deterioration  of  Zinc-Aluminum  Die-Casting  Alloys. 

The  behavior  of  an  alloy  of  the  composition — ^zinc  83.4  per  cent, 
aluminum  15.2  per  cent,  copper  1.4  per  cent — ^was  studied  in  a  series 
of  tests  which  were  chosen  so  as  to  approximate  the  extreme  condi- 
tions of  service. 

Immersion  in  water  causes  no  appreciable  change  in  the  alloy,  nor 
does  dry  heat,  at  least  up  to  100°  C.  Moist  heat  (100°  C),  on  the 
contrary,  produces  a  pronounced  swelling  of  the  specimens  in  as 
short  a  time  as  six  days.  An  increase  of  7.7  per  cent  in  one  of  the 
dimensions  of  the  specimens  occurred  in  12  days,  and  the  surface  of 
the  allow  became  covered  with  "  alligator  "  cracks.  Evidently  this 
alloy,  which  may  be  taken  as  typical  of  aluminum-zinc  alloys  oi  high 
zinc  content  in  general,  can  not  be  relied  upon  for  die  castings  in 
hot,  moist  climates. 

Sterling  Silverware. 

The  advice  and  help  of  the  Bureau  was  requested  by  one  of  the 
large  manufacturers  of  silverware  during  the  past  year  concerning 
two  different  types  of  defects  which  appear  at  times  on  the  surface 
of  the  finished  article.  Though  not  serious,  these  imperfections  im- 
pair the  high  finish  and  polish  which  are  desired  for  this  class  of 
materials.  One  type  of  spot  occurs  upon  standing,  and  appears  to 
be  due  to  tiny  inclusions  of  the  cyanide  bath  used  for  annealing; 
other  discolorations  are  due  to  surface  oxidation  of  the  copper,  which 
is  intentionally  added  to  silver  to  harden  it. 

Sharpness  Standards. 

At  the  request  of  manufacturers  of  razors  and  cutlery,  an  attempt 
is  being  made  to  devise  methods  for  mefitsuring  and  defining  sharp- 
ness of  fine  cutting  edges.  This  is  practically  a  new  field  of  research, 
and  there  is  little  or  no  available  or  published  experience  to  serve  as 
a  basis. 

MICROSCOPY  AND  STRUCTURE. 

Protective  Metallic  Coatings  for  Rustproofing  Iron  and  Steel. 

The  results  of  the  Bureau's  experience  in  the  study  and  testing 
of  coated  metals,  together  with  a  resume  of  a  studv  of  the  available 
technical  literature,  have  been  embodied  in  Circular  No.  80  of  the 
Bureau  series.  The  frequent  inquiries  for  reliable  information 
along  this  line  rendered  the  circular  a  necessary  one. 

The  Bureau,  in  cooperation  with  a  committee  of  the  American 
Society  for  Testing  Materials,  has  been  carrying  out  an  extensive 
program  on  the  investigation  of  the  properties  and  testing  methods 
as  applied  to  zinc-coated  metals.  Aji  extensive  series  of  exposure 
tests  of  such  metals  is  being  arranged. 

Nickel  Spark-Plug  Electrodes. 

A  study  of  the  deterioration  of  the  nickel  terminals  of  the  spark 
plugs  used  in  internal-combustion  engines  was  made  at  the  request 
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of  one  of  the  large  manufacturers  of  this  type  of  material.  The 
study  was  extended  to  include  other  types  of  plugs.  The  brittleness 
which  results  in  the  electrodes  upon  usage  was  shown  to  be  a 
characteristic  property  of  nickel  wire  and  must  be  expected  to  occur 
to  some  extent  in  all  types  of  plugs.  Deterioration  is  much  more 
rapid  in  some  types  than  in  others,  due  to  the  stresses  to  which  the 
wires  are  subjected  while  hot.  These  stresses,  in  turn,  depend  upon 
the  arrangement  and  shape  of  the  electrodes.  The  results  of  the 
study  will  appear  as  a  Bureau  scientific  paper. 

Cements  for  Spark-Plug  Electrodes. 

The  use  of  cements  for  welding  electrodes  to  spark-plug  porce 
lains  has  been  found  to  be  attended  by  various  difficulties  m  high- 
temperature  engines  such  ,as  ai*e  used  in  airplanes.  Among  these 
difficulties  are  promotion  of  oxidation  and  destruction  of  electrode 
wires  by  reactions  taking  place  in  the  cements  and  between  the 
cement  and  electrode  wires;  breaking  of  porcelain  caused  by  differ- 
ence in  coefficients  of  thermal  expansion  of  electrode  wires  and 
porcelain ;  and  the  cracking  of  cement  with  consequent  gas  leakage, 
due  to  the  same  cause.  A  cement  composed  or  silicate  of  soda 
and  raw  kaolin  has  been  found  to  give  little  trouble  from  chemical 
action.  In  order  to  avoid  the  difficulties  attending  the  use  of  any 
form  of  cement,  the  use  of  a  mechanical  seal  at  the  top  of  the  por- 
celain has  been  tried  with  promising  results. 

Special  Steels. 

As  part  of  the  study  which  is  being  made  by  the  Bureau  of 
"zirconium"  and  other  special  steels,  a  study  has  been  started  to 
demonstrate  the  role  which  zirconium  and  titanium  play  in  such 
steels  in  the  endeavor  to  explain  the  effect  of  additions  of  these 
elements  upon  the  physical  properties  of  the  resulting  steel. 

Corrosion  of  Nonferrous  Alloys. 

During  the  year,  at  the  request  of  the  Navy  Department,  a  com- 
prehensive program  for  the  study  of  the  corrosion  of  nonferrous 
alloys  (particularly  copper  alloys)  was  prepared.  The  Navy  De- 
partment was  to  assist  m  this  work  by  furnishing  materials  and 
m  arranging  for  exposure  tests  in  sea  water.  Due  to  changed  con- 
ditions, the  material  has  not  been  furnished  and  the  work  not 
started  as  yet.  The  subject  will  be  taken  up  in  the  near  future, 
however,  it  is  hoped. 

Study  of  "  Deep  Etching  "  of  Metals. 

A  study  of  the  deep  etching  of  iron  and  steel  has  been  started.  The 
aim  is  to  show  the  influence  of  the  various  possible  factors — chemical 
heterogeneity  (segregation),  physical  heterogeneity  (variations  in 
crystal  size,  presence  of  intercrystalline  discontinuities,  etc.),  and  me- 
chanical heterogeneity  (internal  stresses,  etc.).  The  study  of  the 
macrostructure  of  metals  has  in  general  received  much  less  attention 
from  metallographists  than  the  microstructure. 

Microstructure  of  Pure  Iron  and  Mild  Steel  at  High  Temperature. 

An  investigation  on  this  subject  has  just  been  completed.  Its  aim 
has  been  to  show  how  much  the  change  in  composition  of  the  surface 
layer,  which  usually  accompanies  heating  in  vacuo,  affects  the  results 
of  tests  made  to.  reveal  the  microstructure  existing  at  high  tempera- 


Digitized  by  VjOOQIC 


550  REPORTS   OF  THE  DEPARTMENT  OF  COMMERCE. 

tures.  The  results  also  throw  some  additional  light  upon  the  nature  of 
the  composition  change  of  the  surface  layer,  and  also  the  formation  of 
the  surface  pattern  by  which  the  microstructure  is  revealed  by  means 
of  "  heat-relief  "  etching. 

"  Flaky  Steel/' 

Examinations  were  made  of  numerous  specimens  of  defective  gun 
steel  and  airplane  crankshaft  stock  which  showed  this  type  of  deiect. 
The  defect  termed  "flake"  appears  as  a  shining,  coarse,  crystalline 
area  in  the  midst  of  otherwise  sound  material.  The  flake,  which  may 
be  as  large  as  1  centimeter  in  diameter,  has  the  appearance  of  an  inter- 
crystalline  discontinuity  in  the  steel  and  is  very  often  (if  not  always) 
associated  with  steel  which  is  badly  contaminated  with  slag  and  simi- 
lar inclusions.  "  Flakes  "  reduce  the  ductjilitjr  of  steel,  although  the 
ultimate  strength  of  the  material  (in  tension)  is  not  affected  nearly  so 
much.  They  are  particularly  injurious  in  material  exposed  to  re- 
peated stresses.  Tne  study  of  this  material  is  being  continued,  and 
particular  attention  will  be  given  to  the  effect  of  forging  and  heat 
treatment  upon  such  material. 

Pearlite  in  Steel. 

A  study  is  being  made  of  the  state  of  pearlite  in  selected  steels  of 
varying  chemical  compositions  after  they  have  been  subjected  to  di- 
verse heat  treatments.  This  is  a  continuation  of  some  previous  re- 
searches of  Messrs.  Howe  and  Levy.  The  experimental  work  has  been 
practically  completed,  and  this  will  appear  shortly  as  a  bureau 
publication. 

Welding  Research. 

Several  national  bodies  have  been  interested  in  furthering  our 
knowledge  of  means  for  improving  methods  of  welding.  The  Bureau 
has  been  working  in  cooperation  with  the  Electric- Welding  Committee 
of  the  Emergency  Fleet  Corporation  and  later  with  the  Research  Com- 
mittee of  the  American  Welding  Society.  The  metallurgical  divi- 
sion has  been  concerned  with  such  questions  as  outlining  specifications 
for  metallographic  examination  and  experimental  study  of  the  rela- 
tions of  structure  to  brittleness  in  welds;  this  is  being  carried  out 
both  on  material  from  American  manufacture  and  material  furnished 
by  the  British  Admiralty.  The  resistance  to  corrosion  of  different 
types  of  welds,  including  solubility  of  acids,  in  which  it  appears  that 
the  usual  types  of  joints  will  not  corrode  faster  than  a  riveted  joint, 
was  also  investigated.  The  investigation  will  also  include  the  effects 
of  the  presence  of  gases  entrained  in  welds;  the  identification  and 
role  of  certain  constituents  considered  harmful,  such  as  the  nitrides  of 
iron,  and  the  development  of  nondestructive  tests  for  welds.  Inci- 
dentally, a  consideraole  number  of  welds  of  various  types  have  been 
prepared  for  physical  tests. 

HEAT  TREATMENT  AND  THERMAL  ANALYSIS. 

During  the  past  year  the  experimental  heat-treating  plant  has 
been  enlarged.  An  electric  muffle  furnace  and  two  gas-fired  metal 
and  salt-bath  furnaces  have  been  installed,  and,  m  addition,  the 
pyrometer  equipment  for  individual  units  has  been  changed  to  a 
central-station  control.  Among  the  smaller  units  installed  have  heesk 
an  electric  salt  bath  for  annealing  and  an  electric  tube  furnace  for 
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use  in  determining  tensile  properties  of  metals  at  high  temperatures. 
A  most  important  addition  has  been  the  construction  from  designs 
of  the  memoers  of  the  staff  of  a  modified  Rosenhain  furnace  for  tak- 
ing heating  and  cooling  curves.  This  furnace  does  away  with  the 
necessity  of  varying  the  heating  current.  Changes  in  temperature  of 
the  samples  studied  are  produced  by  raising  and  lowering  the  sam- 
ple in  the  furnace  kept  at  constant  temperature. 

New  Method  for  Thermal  Analysis. 

A  new  method  for  making  thermal  analysis  was  developed.  The 
usual  practice  of  recording  inverse  heating  and  cooling  curves  is  to 
record  with  a  chronograph  the  consecutive  time  intervals.  This  in- 
volves the  use  of  a  relatively  expensive  apparatus  now  difficult  to 
obtain.  It  is  also  necessary  in  this  method  to  count  the  time  inter- 
vals from  fhe  chronograpn  sheet,  a  process  requiring  one  or  two 
hours.  It  has  been  found  that  these  time  intervals  could  be  recorded 
as  accurately  and  almost  as  conveniently  by  two  stop  watches,  which 
thus  serve  as  a  cheap  substitute  for  a  chronograph.  By  this  process, 
also,  much  time  is  conserved. 

Iron-Carbon  Transformations. 

Considerable  progress  has  been  made  in  the  investigation  of  the 
transformations  in  pure  iron-carbon  alloys,  and  the  results  so  far 
obtained  have  shown  some  unexpected  phenomena  of  considerable  im- 
portance. According  to  the  present  outline,  this  investigation  will 
probably  be  completed  during  the  coming  year.  The  transformations 
in  pure  iron-carbon  alloys  are  of  great  importance,  as  they  form  a 
basis  for  determining  the  effect  of  the  alloying  elements  used  in  pro- 
ducing alloy  steels,  and  also  in  the  determination  of  the  effect  of  im- 
purities normally  present  in  small  and  varying  quantities  in  plain 
carbon  steels.  Kn  accurate  knowledge  of  the  position  and  character 
of  these  thermal  transformations  is  also  of  great  practical  value,  as 
they  form  a  basis  for  estimating  the  temperature  of  the  transforma- 
tions in  steels  from  the  chemical  analysis,  which  will  eventually 
eliminate  the  necessity  for  commercial  apparatus  for  this  purpose. 

A  study  is  now  being  made  of  the  critical  ranges  of  certain  nickel- 
silicon,  armor-plate  steels  in  connection  with  an  investigation  of  the 
mechanical  properties  of  these  alloys.  This  work  includes  the  inde- 
pendent effect  of  both  nickel  and  silicon,  and  also  additions  of  rare 
elements  in  small  quantities,  on  the  thermal  critical  ranges  in  order 
that  correct  heat-treatment  temperatures  may  be  estimated. 

A  study  of  the  effect  of  other  alloying  elements  added  to  pure  iron- 
carbon  alloys  is  contemplated. 

Magnetic  and  Density  Tests. 

As  fundamental  to  the  interpretation  of  magnetic  tests  on  heat- 
treated  steels,  a  correlation  of  the  magnetic  properties  of  a  carbon 
steel  with  physical  properties  and  microstructure  has  been  imder- 
taken.  Magnetic  analysis  has  recently  received  considerable  atten- 
tion throughout  the  country,  and  it  is  expected  that  the  results  ob- 
tained will  add  considerably  to  our  present  knowledge  of  this  subject. 

Magnetic  tests  are  also  being  made  on  a  high  chromium  steel  under 
varying  thermal  treatments  to  determine  suitability  for  permanent 
magnets. 
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Density  determinations  are  also  being  made  on  a  series  of  alloy 
steels  to  determine  which  are  the  least  susceptible  to  dimensional 
changes  in  hardening. 

Mechanical  Properties. 

To  throw  further  light  on  the  effect  of  varying  heat  treatments  on 
the  mechanical  properties  of  various  structural  alloy  steels  an  inves- 
tigation is  now  under  way  to  correlate  the  tensile  properties  with 
impact  and  fatigue  values  obtained  with  various  ma<ihines  now  in 
use  throughout  the  country,  and  also  with  results  obtained  from  tor- 
sion and  compression  tests.  Work  on  what  is  probably  the  most 
widely  used  structural  alloy  steel  (3^  per  cent  nickel)  is  now  in 
progress  and  will  be  followed  by  tests  on  other  widely  used  types. 

Tensife  Properties  at  High  Temperatures.  ^ 

There  has  recently  been  started,  and  is  now  under  way,  an  investi- 
gation of  the  tensile  properties  of  metals  and  alloys  at  high  tempera- 
tures. The  practical  value  of  increasing  our  knowledge  in  this  field 
can  not  be  described  in  the  limited  space  available.    The  first  tests 

f)lanned  include  determinations  of  tensile  values  (including  elastic 
imit)  on  various  grades  of  boiler  plate  from  room  temperature  up  to 
about  600°  C,  bearing  on  the  value  of  the  various  grades  with  ref- 
erence to  interlocal  strain  in  locomotive  fire  boxes.  The  results  are 
also  expected  to  throw  further  light  on  the  relative  value  of  two 
methods  of  melting  used  in  the  manufacture  of  such  plates.  Tests  to 
throw  further  light  on  the  effect  of  carbon  and  various  alloying  ele- 
ments such  as  nickel,  manganese,  chromium,  tungsten,  etc.,  are  in- 
cluded in  the  original  scheme,  these  latter  tests  being  made  in  coop- 
eration with  the  Blue-Heat  Committee  of  the  Engineering  Division 
of  the  National  Research  Council. 

High-Speed  Steels. 

A  study  of  high-speed  steels  is  being  made  to  (1)  throw  further 
light  on  their  constitution  and  properties;  (2)  to  develop  a  simpler 
method  than  now  in  use  for  determining  the  relative  value  of  two 
steels  as  cutting  media.  The  methods  now  in  use  or  contemplated 
include  thermal  analysis,  whereby  heating  curves  are  taken  on  pre- 
viously quenched  samples,  and  hardness  tests  made  after  hardening 
and  tempering  at  various  temperatures.  Cooperation  from  the  milk 
is  expected  in  this  work.  During  the  past  year  the  problem  of  high- 
speed steel  cutting  has  been  at  an  acute  stage,  due  to  the  extreme 
need  for  high-speed  steel  and  to  the  shortage  in  the  tungsten  supply. 
This  problem  has  been  treated  at  the  Bureati  from  the  points  of  view 
(1)  of  the  development  of  nonferrous  cutting  alloys,  (2)  the  substi- 
tution of  metals  for  tungsten,  and  (3)  the  improvement  of  high-speed 
steel  forming  practice;  that  is,  cast  versus  wrought  tool. 

The  Bureau  has  had  the  opportunity  of  carrying  out  tests  on  sev- 
eral types  of  product,  inclucnng  cast  high-speed  cutting  tools  which 
in  test  have  shown  cutting  properties  equal  to  the  best  wrought  tools 
of  similar  composition.  The  extension  on  a  large  scale  of  the  use  of 
cast  tools  will  work  great  labor  and  material  saving  and  will  result 
in  lowering  the  cost  of  working  metals.  One  of  the  special  products 
studied  has  been  cobalt-chrome  tool  steel,  samples  of  which  were 
submitted  to  elaborate  tests  and  found  inferior  to  the  better  grades 
of  tungsten  steel  for  high-speed  tools.    As  a  lathe  tool  it  gave  the 
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best  results  when  used  for  tools  in  which  the  cutting  edge  was  not  in 
continuous  contact  with  the  material  being  cut,  as  is  the  case  with 
milling  cutters.  It  can  not  be  said  that  a  satisfactory  substitute  for 
tungsten  in  such  tools  has  yet  been  found.  Besides  these  perform- 
ance tests  an  investigation  has  been  in  progress  on  the  general  prob- 
lem of  the  constitution  and  theory  of  the  much-discussed  high-speed 
steel  and  its  "  red  "  hardness.  Data  on  several  of  the  physical  prop- 
^  erties  and  microstructure  of  this  steel,  as  affected  by  various  heat 
'  treatments,  have  been  collected,  and  seem  to  answer  many  of  the 
questions  involved. 

Gauge  Steels. 

An  investigation  of  the  most  suitable  steels  and  treatments  for  the 
manufacture  of  precision  gauges,  resulting  from  work  originallv 
carried  on  for  the  War  Department,  is  now  in  progress.  The  work 
includes  determination  and  comparison  of  resistance  to  wear,  perma- 
nence, resistance  to  corrosion,  soundness,  expansibility,  and  economy 
under  varying  thermal  treatments.  It  is  expected  that  this  investiga^ 
tion  will  be  completed  during  the  coming  year. 

Metal  Diaphragms. 

Elastic  lag  and  hysteresis  are  serious  sources  of  error  in  the  metal 
diaphragms  and  springs  used  in  aeronautical  instruments,  such  as 
altimeters  and  air-speed  indicators.  An  investigation  is  now  in 
progress  to  determine  (1)  the  exact  nature  of  these  factors  and  (2) 
to  develop  diaphragms  and  springs  which  will  minimize  and  possibly 
eliminate  these  effects. 

Diaphragms  and  springs  of  various  metals  and  alloys  under  vary- 
ing thermal  treatments  have  been,  and  are  being,  subjected  to  various 
types  of  loading  in  order  to  obtain  a  comparison  of  their  elastic 
properties,  and  also  to  determine  the  best  metal  for  such  conditions 
of  service,  thereby  improving  the  precision  of  these  instruments. 
Material  advance  is  expected  during  the  coming  y^ar. 

Of  the  numerous  nonferrous  alloys  investigated  the  most  promis- 
ing for  the  construction  of  diaphragms  is  aluminum-bronze  with  7 
Eer  cent  aluminum  content.  A  study  is  also  being  made  of  the 
ysteresis  of  steel  springs  and  its  elimination.  The  work  done  to 
date  on  elastic  hysteresis  leads  to  the  probable  conclusion  that  it  is 
caused  by  overstrain.    The  theory  has  been  developed  in  detail.. 

Embrittling  of  Steel  by  Cleaning,  Pickling,  and  Plating. 

This  investigation,  which  is  now  nearing  a  close,  was  started 
originally  in  connection  with  specifications  for  aircraft  parts  to 
determine  the  harmful  effects  of  pickling,  cleaning,  and  plating  in 
wires,  thin  rods,  and  sheets  of  various  grades  of  steel  submitted  to 
several  heat  treatments.  Experiments  with  the  tensile  test  as  a 
criterion  failed  to  measure  properly  the  embrittling  effect  produced 
by  pickling.  The  impact  test  on  notched  bars  was  also  investigated, 
but  it  was  found  that  no  constant  results  could  be  obtained.  Alterr 
nating-stress  tests  of  0.30  carbon  steel  show  that  pickling  in  sul- 
phuric acid  reduces  the  resistance  to  fatigue  by  more  than  30  per 
cent  for  rods  ranging  in  diameter  from  one-eighth  to  three-eighths  of 
an  inch.  Steel  rods  three-sixteenths  of  an  inch  in  diameter  and 
carbon  content  varying  from  0.09  to  0.87  per  cent  show  somewhat 
corresponding  reductions  in  resistance  to  fatigue.    Analogous  results 
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were  obtained  by  the  Erichsen  test  on  sheet  steel  of  various  thick- 
nesses and  hardness.  Brittleness  gradually  decreases  at  room  tern* 
ejrature,  but  recovery  is  not  complete  although  hastened  by  heating, 
rittleness  caused  by  pickling  appears  to  be  Sie  result  of  two  effects 
combined:  (1)  A  temporary  effect  supposedly  dependent  on  hydro- 
gen; (2)  permanent  effect  caused  by  roughening  or  etching  action 
of  the  acid.  The  effect  of  plating  upon  material  which  has  been 
cleaned,  pickled,  or  sand-blasted  has  also  been  studied. 

Temperature  Measurements  in  Steel  Works. 

Opportunity  was  offered  during  investigation  of  steel-manufactur- 
ing processes,  particularly  with  respect  to  uses  of  manganese,  to 
measure  the  temperatures  of  various  types  of  open-hearth  aiid  elec- 
tric-furnace baths,  and  also  tapping  and  teeming  temperatures,  in 
the  practice  of  five  steel  companies.  The  results  are  particularly 
interesting,  showing  the  remarkable  uniformity  of  the  refining  tem- 
peratures for  steel  in  the  open  hearth,  both  acid  and  basic.  The 
electric  furnace  practice,  in  so  far  as  temperature  was  concerned, 
was  found  not  to  differ  materially  from  that  of  open-hearth  practice. 
In  the  five  plants  examined  the  bath  temperature  was  foimd  to 
range  in  all  cases  between  1,590  and  1,640*=^  C.  Tapping  tempera- 
tures ranged  from  1,540  to  1,695**  C,  the  higher  value  being  for  acid 
castings.    Teeming  temperatures  ranged  from  1,485  to  1,575®  C. 

PHYSICAL  PROPERTIES  AND  MISCELLANEOUS  METALS. 

Tin  Conservation. 

Up  to  the  time  of  the  signing  of  the  armistice  the  Bureau  was 
actively  engaged  in  studying  methods  of  conserving  tin.  Experi- 
mental work  was  carried  on  in  finding  suitable  solders,  bearing 
metals,  and  bronzes  containing  a  reduced  amount  of  tin,  and  consid- 
erable correspondence  was  carried  on  with  manufacturers  and  users 
of  the^e  materials.  The  Bureau  also  acted  in  an  advisory  capacity 
to  the  Bureau  of  Exports  of  the  War  Trade  Board  in  matters  con- 
cerning the  use  of  tin,  and  also  cooperated  with  the  War  Service  As- 
sociation of  Manufacturers  of  Bearing  Metals  and  Solders. 

Bearing  Metals. 

An»  extended  program  has  been  drawn  up  for  an  investigation  of 
bearing  metals.  Although  they  are  very  widely  used,  there  is  little 
specific  data  in  those  works  which  treat  of  their  properties  and  be- 
havior, and  no  standard  methods  exist  for  their  testing.  The  pro- 
gram will  include  physical  tests  at  normal  and  elevated  temperatures 
of  all  the  commonly  used  bearing  metals,  together  with  actual  tests 
under  service  conditions.  It  is  doubtful  whether  much  headway  can 
be  made  during  the  coming  year  on  the  program,  however,  because 
of  the  lack  of  funds  and  facilities  for  carrying  on  the  work. 

Corrosion  of  Brass  Under  Tension. 

Twelve  samples  of  drawn  manganese-bronze  rod  have  been  exposed 
to  atmospheric  and  water  corrosion,  while  under  known  values  of 
tensile  stress,  for  a  period  of  two  years.  The  results  to  date  are 
published  in  Technologic  Paper  No.  135,  and  show  that,  if  this  type 
of  material  is  subjected  to  stresses  at  or  above  the  proportional  limit 
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of  elasticity,  it  may  be  expected  to  crack  and  fail  in  a  relatively  short 
time. 

Strength  of  Solder  and  Soldered  Joints. 

In  connection  with  the  American  Society  for  Testing  Materials  ten- 
tative specifications  for  solder,  it  is  thought  advisable  to  determine 
the  tensile  strength  of  the  various  compositions  of  solders,  and  also 
of  soldered  joints  of  various  metals  with  several  different  fluxes. 

Gold-Palladium  Alloys  as  Substitutes  for  Platinum. 

The  high  cost  and  scarcity  of  platinum  greatly  stimulated,  espe- 
cially during  the  war,  the  production  of  "  platinum  substitutes  "  for 
Tarious  purposes.  Of  those  intended  for  use  as  chemical-laboratory 
Tv^are  no  alloy  of  base  metal  so  far  tested  has  been  found  suitable. 
Two  alloys  of  gold  and  palladium  have  been  placed  on  the  market  and 
have  come  into  more  or  less  general  use.  These  are  known  as 
^'  palau  "  and  "  rhotanium." 

A  series  of  tests  has  been  carried  out  to  determine  the  suitability 
of  these  alloys  as  substitutes  for  platinum  in  laboratory  ware.  The 
tests  consisted  of  the  determination  of  the  behavior  of  crucibles  made 
irom  the  above  alloys  on  heating  to  1,100  and  1,200°  C.  in  an  oxidiz- 
ing atmosphere  and  the  effect  of  the  various  chemical  reagents.  The 
results  of  tests  would  indicate  that  in  many  instances  these  alloys 
oould  replace  platinum  very  satisfactorily,  thus  releasing  a  large 
4juantity  of  platinum  for  other  purposes. 

Pusiblc-Tin  Boiler  Plugs  and  Tin  Alloy. 

To  systematize  the  testing  of  fusible-tin  boiler  plugs,  the  Bureau 
Las  undertaken  the  srtudy  of  the  effect  of  small  amounte  of  impurities 
on  the  melting  point  of  pure  tin.  To  this  end  alloys  containing  small 
amounts  of  copper,  zinc,  lead,  and  antimony,  respectively,  were  made 
and  their  melting  points  determined.  The  results  of  the  investiga- 
tion would  indicate  that  the  first  addition  of  all  of  the  above  metals 
lowers  the  melting  point  of  tin,  except  in  case  of  antimony,  where 
the  further  addition  of  antimony  above  0.1  per  cent  raises  the  melting 
point.  The  results  obtained  show  that,  in  testing  for  purity,  the 
simple  melting-point  test  can  be  satisfactorily  siiDstituted  for  the 
laborious  chemical  tests  at  present  used.  The  study  of  the  effect  of 
combination  of  impurities  on  the  melting  point  of  tin  is  at  present 
in  progress.  The  results  of  the  first  part  of  the  investigation  are  in 
press  and  are  to  appear  in  an  early  number  of  the  Bulletin  of  the 
American  Institute  of  Mining  and  M^allurgical  Engineers. 

Storage-Battery  Grid  Alloys. 

Investigation  of  the  properties  of  antimony-lead  alloys  for  storage- 
battery  grids  is  at  present  m  progress.  The  physical  properties,  such 
as  the  melting  point,  tensile  strength,  brittleness,  and  hardness,  are 
being  determined  on  alloys  containing  from  3  to  25  per  cent  antimony. 

Acid-Resisting  Alloys. 

In  spite  of  the  success  already  attained  with  the  use  of  acid-resist- 
ing irons  in  the  chemical  industries,  there  are  still  factors  of  difficulty 
to  oe  overcome.  The  best  alloys,  so  far  as  their  acid-resisting  proper- 
ties are  concerned,  contain  from  16  to  18  per  cent  silicon,  are  very 
brittle,  and  are  so  very  hard  that  it  is  impossible  to  machine  them  in 
mny  other  way  than  by  grinding  with  high-speed  abrasive  wheels. 
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These  points  are  decided  drawbacks  against  their  more  general  utili- 
zation, and  experiments  are  under  way  at  the  Bureau  to  improve  the 
{)hysical  properties  of  the  metal  and  at  the  same  time  make  it  mal- 
eable  and  machinable. 

Effect  of  Degree  of  Reduction  Upon  Internal  Stresses  Set  Up  During 
Cold  Rolling. 
This  investigation  was  undertaken  with  a  view  of  trying  to  throw 
some  light  on  the  question  raised  as  to  the  desirability  of  using  many 
light  drafts  instead  of  a  few  heavy  drafts  in  the  drawing  of  brass 
condenser  tubing  and  similar  materials.  The  investigation  showed 
the  advantages  of  using  many  light  drafts. 

Solidification  of  Steel  Ingots. 

In  connection  with  the  ingot  research  some  experiments  were  car- 
ried out  by  means  of  paraffining  wax  ingots,  made  on  a  small  labora- 
tory scale,  to  determine  the  effect  of  rate  of  pouring  and  also  the  tem- 
perature of  casting  upon,  (a)  thickness  of  ingot  walls  formed  during 
early  stages  of  soRdification,  (6)  height  and  location  of  pipe  in  en- 
tirely solidified  ingot.  The  results  of  this  investigation  are  being 
incorporated  with  other  data  in  a  paper  for  publication. 

Working  of  Metals. 

Opportunity  has  been  given  in  the  past  year  to  use  the  new  metal- 
lurgical equipment  for  working  of  metals  on  several  problems  of 
military  interest.  It  is  planned  to  continue  a  series  of  investigations 
along  systematic  lines  on  the  working  of  metals  to  determine  for 
the  various  operations,  and  for  metals  and  alloys  including  brasses 
and  steels  of  various  compositions  the  best  temperature,  the  proper 
amount  of  reduction  and  the  properties  developed  by  this  method 
of  working,  and  the  intercomparison,  for  example,  of  the  metals  which 
have  undergone  the  operations  of  rolling,  forging,  and  drawing. 

Treatment  of  Pure  Nickel. 

An  endeavor  has  been  made  to  make  ingots  of  pure  nickel  without 
introducing  contaminating  gases.  The  metal  is  melted  in  a  vacuum 
furnace,  and  attempts  have  oeen  made  to  cold  forge.  It  is  essential 
to  remove  all  oxides ;  otherwise  the  ingots  will  crumble. 

Light  Aluminum  Alloys. 

The  investigations  carried  out  on  light  aluminum  alloys,  both 
wrought  and  cast,  outlined  in  last  year's  report  have  been  brought 
to  a  conclusion,  and  have  either  appeared  in  print  or  are  in  press. 
This  work  was  done  largely  after  consultation  with  the  Light- Alloys 
Committee  of  the  National  Advisory  Committee  for  Aeronautics, 
and  includes  an  extended  study  of  the  heat  treatment  of  duralumin ; 
the  mechanical  properties  and  resistance  to  corrosion  of  rolled  light 
alloys  of  aluminum  and  magnesium  with  copper,  nickel,  and  manga- 
nese; the  constitution  and  metallography  of  aluminum  and  its  light 
alloys  with  copper  and  magnesium ;  and  some  tests  of  light  aluminum 
cast  alloys. 

RAILROAD  MATERIALS. 

The  work  on  railroad  materials  has  been  resumed,  and  consider- 
able progress  has  been  made  on  several  of  the  investigations,  includ- 
ing tne  heating  stresses  developed  in  car  wheels,  discontinuities  pro- 
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ducing  failure  in  rails,  annealing  practice  as  related  to  cast-iron 
wheels,  investigation  of  ingot  practice  and  of  packing-ring  iron  for 
pistons. 

Graphitization  of  White  Cast  Iron. 

An  investigation  has  been  completed  on  the  graphitization  of 
white  cast  iron  upon  annealing.  This  problem  arose  in  connection 
with  other  investigations  on  the  properties  and  characteristics  of 
chilled-iron  car  wheels,  and  in  particular  the  best  range  of  annealing 
temperatures.  This  problem  was  brought  to  the  attention  of  the 
Bureau  by  one  of  the  car-wheel  manufacturers.  The  composition  is 
so  chosen  and  the  wheel  is  so  cast  that  the  tread  and  inside  of  flange 
show  white  iron  and  the  remainder  graphitized  or  gray  iron.  In 
order  to  relieve  the  stresses  set  up  during  the  cooling  of  the  wheel 
under  drastic  conditions,  the  wheels  are  piled  in  pits  while  red  hot 
and  allowed  to  cool  very  slowly.  Investigation  developed  that  the 
highest  temperature  at  which  no  graphitization  of  the  tread  and 
flange  takes  place  is  about  720°  C,  which  is  also  the  maximum  an- 
nealing temperature  for  car  wheels.  Incidentally,  observations  were 
made  which  contribute  to  the  theory  of  graphitization  in  white  iron. 

Investigation  of  Chilled-Iron  Car- Wheel  Stresses. 

The  investigation  of  stresses  in  chilled-iron  car  wheels  caused  by 
heat  from  brake  action  has  been  nearly  completed.    A  very  large 

Eercentage  of  car-wheel  failures  are  attributed  to  stresses  caused 
y  heating  of  the  tread  by  brake  action,  the  central  part  or  the 
hub  of  the  wheel  remaining  relatively  cool.  It  is  the  purpose  of  this 
investigation  to  determine  and  record  for  adoption  the  most  suit- 
able material  and  design  of  wheels  to  resist  stresses  of  this  kind. 
In  this  investigation  the  tread  of  the  wheel  is  heated  by  passing  an 
electric  current  through  a  circular  resistor  insulated  from  the  tread. 
The  wheel  remains  stationary,  thus  readily  permitting  the  taking 
of  the  necessary  temperature  and  strain-gauge  readings.  Consid- 
erable differences  have  been  found  in  the  behavior  of  wheels  differ- 
ing in  design  and  weight.  Several  car-wheel  manufacturers  have 
cooperated  with  the  Bureau,  and  it  is  expected  that  this  investiga- 
tion will  be  published  shortly. 

Packing-Ring  Investigation. 

At  the  request  of  the  United  States  Railroad  Administration,  the  Bu- 
reau is  continuing  an  investigation  of  the  cast  iron  used  in  locomotive 
packing  rings  ana  similar  parts  subjected  to  the  action  of  superheated 
steam  by  correlation  of  several  mileage  records  furnished  by  the 
Railroad  Administration,  and  the  chemical,  physical,  and  metallo- 
graphic  properties  as  determined  by  the  Bureau.  It  is  expected  to 
gather  sufficient  information  to  formulate  a  specification  for  this 
important  material. 

Ingot  Investigation, 

There  is  practically  ready  for  publication  an  investigation  carried 
out  with  the  cooperation  of  one  of  the  railroads  and  several  of  the 
steel  companies  involving  a  comparison  of  several  types  of  ingot 
and  ingot  practice,  including  chemical,  physical,  and  metallographic 
surface  of  the  ingots,  and  oi  blooms  and  rails  made  from  them.    Of 
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particular  interest  is  the  comparison  of  properties  and  segregation 
of  rails  made  from  ingots  of  the  ordinary  shape  following  three 
practices  common  in  the  United  States,  and  the  corresponding  prop- 
erties of  rails  made  from  ingots  of  the  Hadfield  type  with  sini  head* 
This  investigation,  which  will  be  published  soon,  will  include  chem- 
ical analysis  of  split  ingots,  split  rails  and  blooms,  sulphur  prints^ 
metallographic  investigation,  tensile,  hardness,  and  drop  tests. 

E£Fect  of  Sulphur  and  Phosphorus  in  Steel  for  Railroad  Materials. 

During  the  war  it  was  found  practically  necessary  to  permit  the 
use  of  steel  for  railroad  and  other  materials  containing  higher 
amounts  than  was  considered  desirable  of  the  detrimental  elements, 
sulphur  and  phosphorus.  At  the  request  of  the  Eailroad  Adminis- 
tration, the  Bureau  is  outlining  an  investigation  of  sulphur  and 
phosphorus  and  the  permissible  maximum  for  the  various  classes  of 
steel.  The  question  nas  been  under  discussion  for  some  time,  and 
it  appears  that  the  specification-making  organizations,  such  as  the 
American  Society  for  Testing  Materials,  are  lacking  in  sufficiently 
exact  scientific  ^owled^e  to  determine  in  rational  terms  the  fixed 
limits  of  these  elements  m  steels  for  various  purposes.  This  investi- 
gation will  be  carried  out  in  part  with  the  new  equipment  now  pos- 
sessed by  the  Bureau  and  in  part  with  material  submitted  by  steel 
manufacturers  and  the  railroads.  Some  work  has  also  been  done  odl 
the  effect  produced  by  varving  the  amount  of  phosphorus  upoiy 
the  microstructure  and  hardness  of  a  low-carbon  steel  (basic  opent 
hearth  and  acid  open  hearth  0.12  per  cent  carbon  and  from  0.008  to 
0.115  per  cent  phosphorus) .  They  nad  been  cooled  down  through  the 
range  750  to  600°  C.  at  different  rates  varying  from  5  minutes  to  4 
hours,  the  steel  first  being  heated  to  900°  C.  in  all  cases. 

CHEMICAL  METALLURGY. 

The  work  of  the  section  of  chemical  metallurgy  during  the  past 
year  (and  previous  years)  has  been  concerned  mainly  with  the  small- 
scale  production  of  pure  metals  and  alloys  made  therefrom.  Physical 
properties  of  these  alloys  and  metals  are  studied  in  other  sections  of 
the  Bureau.  Such  activities  have  necessitated  many  auxiliary  in- 
vestigations.  Among  these  might  be  mentioned  researched  in  prog- 
ress on  methods  for  determining  the  gases  contained  in  steel.  It  ha* 
been  known  in  a  general  way  for  a  long  time  that  commercial  steels 
contain  appreciable  amounts  of  nitrogen,  hydrogen,  and  carbon 
monoxide^  and  these  gases  are  believed  to  have  important  effects  on 
the  breakmg  strength  and  other  properties  of  the  metal.  Such  ques- 
tions can  not  properly  be  studied  until  reliable  methods  are  available 
for  determining  such  gaseous  impurities  and  until  steels  can  be  made 
free  from  such  gases  or  containing  known  amounts  of  them.  Ac- 
cordingly the  pure  metals  and  alloys  are  being  melted  in  vacuum 
furnaces,  so  that  the  products  obtained  are  practically  gas  free.  If 
desired,  varying  amounts  of  any  desired  gas  can  then  be  introduced 
into  the  metal  and  the  effect  studied.  Another  method  for  removing 
gases,  or  undesirable  effects  of  gases,  consists  in  adding  to  the  molten 
mfetal  some  other  metal  or  alloy  which  combines  with  the  gases  and 
renders  them  harmless,  or  else  removes  them.  Such  alloys  are  called 
"  deoxidizers,"  and  the  processes  involving  their  use  are  called  "  de* 
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oxidation  ";  such  processes  are  a  vital  part  of  all  commercial  methods 
of  making  steel.  The  study  of  deoxidation  and  the  use  of  new  de- 
oxidizing alloys  has  formed  part  of  the  working  program  of  the 
section  of  chemical  metallurgy. 

In  many  cases,  unless  alloys  are  made  under  proper  conditions, 
they  are  not  uniform  in  composition  throughout,  and  are  then  called 
"segregated."  Such  "segregated"  portions  are  discovered  by 
analyses  of  portions  of  the  nonuniform  metal  taken  in  some  sys- 
tematic way.  Many  segregation  studies  of  this  type  have  been  con- 
ducted in  the  section,  especially  on  alloys  contamiujg  carbon  and 
manganese.  To  reduce  the  time  required  for  such  routme  determina- 
tions, a  new  method  was  devised  for  determining  carbon ;  this  method 
not  only  is  shorter  than  others  in  general  use,  but  is  more  accurate. 

Much  of  this  work  has  been  of  importance  from  a  military  point 
of  view,  particularly  those  phases  of  deoxidation  studies  having  as 
one  of  their  objects  the  conservation  of  manganese  in  the  steel 
industry. 

The  standardization  of  practice  in  methods  of  chemical  analysis 
in  the  steel  industry  and  or  the  shape  of  test  pieces  used  for  securing 
drilliftgs  for  such  analyses  has  also  occupied  the  attention  of  the 
section. 

The  activities  in  these  various  groups  of  work,  as  well  as  in  some 
others,  are  described  in  detail  in  the  subsequent  sections  of  this 
report. 

Alloys  and  Pure  Metals. 

The  equipment  for  making  electrolytic  iron,  and  melts  or  alloys 
of  it  by  vacuum  melting,  has  been  doubled  in  capacity.  A  method 
has  been  developed  for  making  pure  magnesium  oxide  by  calcining 
pure  magnesium  sulphate  at  1,100°  for  long  periods.  This  method 
produces  magnesium  oxide  at  much  lower  cost  than  by  the  acetate 
method  previously  used.  Large  quantities  of  this  purified  material 
are  required  to  make  the  crucibles  used  in  producing  ingots  of  pure 
metals  and  alloys.  A  considerable  number  of  ingots  of  pure  iron 
and  alloys,  principally  the  manganese-iron-carbon  alloys,  have  been 
produced  during  the  year.  A  thorough  segregation  study  of  these 
alloys  has  been  made,  and  some  use  has  been  made  of  the  Brinell 
hardness  machine  in  exploring  segregation. 

Pure  Aluminiun. 

The  apparatus  described  in  last  year's  report  has  been  used,  but 
it  has  been  found  simpler  to  supply  electrically  the  heat  for  main- 
taining the  bath  in  a  molten  condition'.  Due  to  the  extreme  fluidity 
of  the  molten  cryolite,  which  causes  it  to  leak  from  threaded  or 
other  joints  in  the  graphite,  the  design  of  a  suitable  container  that 
will  permit  the  metal  to  be  tapped  is  much  complicated. 

Tests  of  Phillips*  Alloy. 

A  ferrous  alloy  called  "  Phillips'  alloy  "  was  submitted  to  the  Bu- 
reau by  a  firm  in  Attleboro,  Mass.,  which  made  the  alloy  from  ore 
o];tained  locally.  It  was  claimed  that  this  alloy  imparted  valuable 
properties  to  steel.  The  Bureau  made  several  pounds  of  the  alloy 
from  the  ore  and  had  it  added  to  Tropena's  converter  steel  at  the 
Naval  Gun  Factory.  None  of  the  remarkable  properties  claimed 
were  found  in  the  steel  so  made. 
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Method  for  Determining  Gases  in  Steel. 

The  electric  fumaxje  described  in  the  previous  report  has  been 
tested  and  found  not  entirely  satisfactory.  Electric  furnaces  with 
pure  iron,  nichrome,  and  platinum  resistors  operating  in  vacuo 
nave  also  been  tried.  Some  successful  determinations  have  been 
made  using  the  latter  furnace,  and  it  is  believed  that  the  furnaces 
with  carbon,  nichrome,  or  iron  resistors  will  be  developed  to  work 
satisfactorily.  A  Northrup-Ajax  high-frequency  induction  furnace 
is  now  being  tested  as  to  suitability  lor  this  worK. 

Determination  of  Individual  Gases. 

Methods  for  determining  oxygen — that  is,  oxides — ^nitrogen,  and 
carbon  monoxide  have  been  especially  studied.  The  direct  deter- 
mination of  nitrogen  (b^  absorption  with  calcium  vapors  as  cal- 
cium nitride  and  determination  of  the  ammonia  formed  by  hydro- 
lysis of  this  compound)  has  been  further  tested  with  good  results. 
The  apparatus  necessary  for  the  determination  has  been  still  further 
simplified.  The  determination  of  carbon  monoxide  by  fractional 
combustion  methods,  using  such  catalyzers  as  copper  oxide,  cobalt 
oxide,  nickel  oxide,  etc.,  has  given  good  results,  and  work  on  specific 
absorbing  agents  tor  carbon  monoxide  is  now  in  process.  Three 
papers  dealing  with  the  Ledebur  method  for  determining  oxygen 
in  steel  have  been  completed.  Technologic  Paper  No.  118  is  a 
critical  study  of  the  method,  and  shows  that  it  can  determine  onlv 
a  few  of  the  many  oxides  liable  to  be  present  in  steel  and  that  such 
determinations  require  such  unusual  care  and  skill  as  to  render  the 
method  of  doubtful  value.  A  scientific  paper  now  in  press  deals 
with  certain  fundamental  sources  of  error  in  the  Ledebur  method 
and  shows  that  probably  not  over  75  per  cent  of  the  determinable 
oxides  are  given  oy  this  method.  A  technologic  paper  now  in  press 
details  wonc  in  which  an  attempt  was  made  to  determine  by  the 
Ledebur  method  the  oxygen  content  of  steels  deoxidized  in  various 
ways,  but  no  differentiation  according  to  method  of  deoxidation 
could  be  made. 

In  view  of  these  researches  it  is  believed  that  the  Ledebur  method 
is  of  little  value  to  metallurgists. 

Another  method  which  was  found  to  be  without  practical  value 
was  the  Gontal  method  for  determining  carbon  monoxide  and  dioxide 
in  steels.  The  fundamental  defects  of  this  method  mentioned  in  a 
previous  annual  report  (1917)  have  been  confirmed  by  later  work, 
which  i§  described  in  Technologic  Paper  No.  126. 

Conservation  of  Manganese. 

Two  lines  of  research  initiated  during  the  war  are  being  carried  on 
with  a  view  to  economizing  in  the  use  of  manganese  in  steel  manu- 
facture : 

(1)  A  series  of  alloys  of  iron,  carbon,  and  manganese,  using  pure 
materials,  is  being  made,  and  these  alloys  are  to  be  tested  for  physical 
properties  in  the  heat-treated  and  annealed  condition.  With  these 
data  it  is  hoped  that  revisions  in  specifications  for  certain  steels  can 
be  made  whereby  their  residual  manganese  content  can  be  much 
decreased. 

(2)  An  investigation  is  being  carried  on  in  cooperation  with  the 
National  Besearch  Council  and  others  whereby  substitute  deoxidizer?;. 
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such  as  various  combinations  of  the  deoxidizing  elements  of  silicon, 
aluminum,  titanium,  and  manganese,  will  be  tried  for  making  steel. 
The  steel  so  made  will  be  rolled  and  forged  in  the  Bureau's  plant 
and  then  tested  for  physical  and  other  properties.  A  small  open- 
hearth  furnace  of  500  pounds  capacity  has  been  designed  and  built  for 
this  purpose. 

Electrol3rtic  Carbon  Method. 

The  Bureau's  paper  describing  this  method  appears  as  a  techno- 
logic paper,  and  it  will  also  be  published  in  the  Journal  of  Industrial 
and  Engineering  Chemistry  for  September,  1919. 

Ladle-Test  Ingot  Investigation. 

The  report  on  this  work  has  been  published  as  an  appendix  to  the 
Report  oi  Committee  A-1  of  the  American  Society  for  Testing  Mate- 
rials. Arrangements  are  in  progress  to  continue  the  work  which  was 
interrupted  by  the  war. 

AUoy  Work. 

It  is  hoped  still  further  to  improve  the  technique  of  making  pure 
iron  or  alloy  melts  in  the  following  ways:  (1)  By  making  crucibles 
by  the  extrusion  process  instead  of  pressing  into  molds,  as  now  prac- 
ticed: (2)  by  melting  25  to  50  pounds  of  electrolvtic  iron  at  a  time 
and  lorging  this  to  IJ-inch  bars,  which  will  then  be  cut  into  suitable 
lengths  and  used  as  charging  material  for  small  crucibles  used  in 
the  Arsem  furnace;  (3)  by  continuous  operation  of  both  Arsem  fur- 
naces as  soon  as  another  heavy  current  line  is  installed;  (4)  by  use  of 
the  Ajax-Northrup  high-frequencjr  furnace;  (5)  by  operation  of 
more  electrolytic  baths  for  maKing  iron;  (6)  by  attempting  to  drop- 
forge  test  bars  to  shape  instead  of  machining  them. 

Work  on  Gases  in  Metals. 

It  is  believed,  as  soon  as  the  Ajax-Northrup  furnace  is  operating 
satisfactorily,  that  very  substantial  progress  will  be  made.  It  is 
also  intendcwi  to  perfect  the  design  of  the  resistor  furnaces  which 
have  already  given  some  results. 

Work  on  Investigating  the  Deoxidation  of  Steel. 

As  soon  as  the  small  open-hearth  fumance  is  installed  it  will  be 
used  to  melt  heats  of  steel  which  will  be  deoxidized  with  some  of  the 
old  deoxidation  processes,  and  also  with  some  of  the  new  deoxidizers 
developed  during  the  cooperative  investigation  with  the  National 
Research  Council.  Such  steels  are  intended  to  be  tested  for  rolling 
and  forging  properties,  je^s  content  before,  after,  and  during  deoxi- 
dation, and  for  the  usual  physical  properties. 

Production  of  Pure  Aluminiun. 

Some  experiments  will  be  made  in  the  endeavor  further  to  purify 
commercially  pure  aluminum  by  melting  it  under  fluxes  of  various 
kinds.  Electrolytic  experiements  with  chemical  control  of  bath  com- 
position will  be  continued. 

FOUNDRY. 

The  Bureau's  foundry  performs  two  functions,  (1)  foundry  re- 
search and  preparation  of  metals  and  alloys  for  the  investigations 
of  the  metallurgical  division,  and  (2)  serves  as  a  commercial  foun- 
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dry  simplying  castings  mostly  for  instrument  parts  to  the  Bureau  and 
other  Government  lalx)ratories.  The  time  of  the  foundry  staff  is  about 
equally  divided  between  these  two  fimctions.  This  foundry  appears 
to  be  about  the  onlv  experimental  one  conducted  by  the  Govern- 
ment and  is  one  of  tne  very  few  experimental  foundries  in  the  coun- 
try. It  serves  a  vast  industry,  and  its  possibilities  for  growth  and 
service  are  very  large.  It  is  hoped  that,  in  the  near  future,  it  wiD 
be  possible  to  increase  both  the  equipment  and  personnel  to  a  point 
where  it  will  be  possible  to  undertake  the  investigation  of  many  of 
the  more  urgent  foimdry  problems. 

Government  Bronze  and  Its  Substitutes. 

In  extension  of  the  cooperative  work  of  the  Bureau  of  Standards 
with  the  committee  on  nonferrous  alloys  there  were  made  up  under 
identical  conditions  in  five  foundries  a  series  of  test  bars  of  Grovem- 
ment  bronze  (88  Cu,  lOSn,  2Zn)  which  were  then  tested  at  the 
Bureau  of  Standards.  A  previous  five- foundry  set  of  tests  of  this 
type  of  metal  had  shown  very  considerable  discrepancies,  evidently 
caused  by  differences  in  test  bars  and  other  variations  from  standard 
practice.  In  the  second  series  care  was  taken  to  reproduce  as  nearly 
as  possible  identical  conditions  of  operation  in  each  foundry,  and  an 
improved  test  bar  was  used.  The  results  for  two  compositions  were 
as  follows: 


Number  of  spedmexis. 


Propor- 

tlODAll^t. 


Tensile 
strength. 


Elonf^tion 
in  2  inches. 


Reduction 
in  area. 


88Cu,  10Sn.4Zn 

5  foundries,  30 

88Cu,  8Sn,  4Zn. 
5  foundries,  28 


12,200 
±1,600 

11,000 
±1,660 


Potmdiptr 
aquare  inch. 
38,900 
±6,260 
39,400 
±4,200 


Percent. 
23.3 
±6.9 
32.0 
±7.0 


Per  cent, 
21.0 

±4.7 
25.0 

±4.6 


At  the  request  of  the  Navy  Department  additional  investigations 
have  been  made  of  other  modifications  of  the  above  type  of  bronze. 
Of  nine  variations  in  composition  of  lead,  zinc,  casting  bronzes  con- 
taining 90  per  cent  Cu,  the  most  satisfactory  had  the  composition  of 
90  Cu,  6^  tin,  0.6  lead,  and  3  zinc.  This  composition  has  a  propor- 
tional limit  of  12,200±650  pounds  per  square  inch,  tensile  strength 
of  40,700±:  1,500  pounds  per  square  inch,  elongation  in  2  inches  of 
37.6±:6.4  per  cent,  and  reduction  in  area  of  34.1±4.6  per  cent.  Sub- 
stitution of  lead  above  one-half  per  cent  for  zinc  or  tin  and  of  zinc 
above  2..per  cent  for  tin  was  found  to  have  detrimental  effects  on  the 

Physical  properties  of  the  castings.  Further  work  on  this  series  of 
ronzes  is  being  continued,  and  it  is  expected  to  be  able  definitely  to 
map  the  system  of  bronzes  containing  copper,  tin,  lead,  and  zinc  over 
the  range  of  practical  interest. 

New  Melting  Equipment. 

The  metal-melting  equipment  of  the  Bureau  has  been  augmented 
during  the  past  year  by  the  putting  into  operation  of  an  electric-arc 
furnace  of  a  modified  Herault  type,  of  600-pound  capacity,  for  melt- 
ing steel  and  iron,  and  by  the  construction  of  an  electric  crucible 
furnace  for  melting  steel  and  other  alloys,  and  a  small  hearth  furnace 
for  melting  cast  iron.  The  foundry  is  now  in  a  position  to  melt  any 
metals  or  alloys  used  in  the  making  of  castings. 
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Weathering  of  Art  Bronzes. 

A  study  is  being  made  of  the  relation  of  the  composition  of  statu- 
ary bronzes  to  the  facilities  with  which  they  assume  patinas  on  ex- 
posure to  weather.  A  series  of  such  bronzes  has  been  subject  to 
exposure  tests  for  some  three  years.  This  work  is  being  carried  out 
with  the  cooperation  of  one  of  the  statuary  manufacturers  and  with 
the  advice  of  distinguished  sculptors. 

Efficiency  Study  of  Electric  Furnaces.. 

The  Bureau  has  made  an  efficiency  study  of  one  type  of  electric 
melting  furnace  and  has  made  suggestions  for  the  improvement  of 
several  types  of  electric  metal-meltinff  furnaces.  This  work  will  be 
carried  further,  since  melting  of  metals  by  electricity  has  become  an 
important  factor  in  the  foundry  industry. 

Several  T3rpes  of  Metallurgical  Refractories. 

The  possession  of  a  number  of  types  of  metal-melting  furnaces 
heated  oy  a  variety  of  fuels,  gas,  oil,  and  electricity  enables  the 
Bureau  to  collect  data  on  the  action  in  actual  service  of  different 
metallurgical  refractories  under  various  conditions  of  heating;  the 
metallurgical  and  ceramic  divisions  cooperate  in  this  work,  the  re- 
sults of  which,  it  is  expected,  will  lead  to  a  more  thorough  under- 
standing of  the  properties  and  adaptability  of  existing  metallurgical 
refractories  and  to  the  development  of  new  ones. 

Protective  Coatings  for  Aluminum  Castings. 

At  the  request  of  the  Bureau  of  Aircraft  Production  of  the  Army 
an  investigation  of  various  protective  coatings  to  prevent  corrosion 
of  aluminum  castings  is  being  continued.  After  a  satisfactory  coat- 
ing can  be  found  it  will  have  considerable  value  for  industrial  uses 
also. 

Experimental  and  Practical  Castings. 

The  past  year  has  seen  a  marked  increase  in  service  given  by  the 
foundry  to  the  Bureau  and  the  research  laboratories  of  other  Gov- 
ernment departments  in  the  preparation  of  a  great  variety  of  kinds 
and  types  of  metal  and  alloy  castings.  The  value  of  castings  fur- 
nished to  laboratories  was  $1,850.  Following  is  a  tabulation  of  the 
salient  points  of  this  service : 


Metal.    . 

Castings. 

Patterns. 

Weight 

BroDM 

684 

1,738 

432 

58 

68 

6 

1 

6 

1 

8 

93 

417 

169 

2 

16 

Xilofframt. 
648 

Brass 

1,896 

Al  alloy  (light) ,... 

554 

Al  bronze... 

23 

Cast  iron 

240 

Lead 

381 

Pb-8ballov 

10 

Copper ....' 

7 

Kirror  metal 

9 

Oerman  silver 

1 

Total,  1919 

3,001 
2,249 

706 
516 

3,760 

Total,  1918 

2.455 

Investigation  of  Light  Aluminum  Casting  Alloys. 

This  type  of  alloy  is  of  great  interest  in  the  airplane  and  automo- 
bile industries,  and  the  object  of  this  investigation  was  to  discover 
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alloys  with  improved  mechanical  properties,  the  effects  of  heat  treat- 
ment, impurities,  foundry  practice,  and  their  corrodibility.  The 
tensile  properties  and  hardness  of  a  number  of  light  aluminum- 
casting  alloys  have  been  determined,  resistance  to  corrosion  com- 
pared, and  resistance  to  alternating  stresses  determined  of  a  few 
commonlv  used  compositions.  It  is  possible  to  obtain  an  alloy  con- 
taining from  2  to  3  per  cent  copper,  together  with  1  or  2  ,per  cent 
nickel  or  manganese,  or  both,  which  will  have  a  reasonable  amount 
of  ductility,  and  it  is  believed  that  an  alloy  of  this  type  should  have 
commercial  value.  Mechanical  properties  suggested  for  such  an 
alloy  are  the  following:  Tensile  stress,  22,000  to  25,000  pounds  per 
square  inch ;  elongation,  in  2  inches,  not  less  than  5  per  cent.  The 
addition  of  manganese  to  alloys  containing  copper  reduces,  in  o 
marked  manner,  the  ductility,  but  increases  the  tensile  strength  and 
the  hardness.  Annealing  at  500^  C.,  followed  by  several  days'  aging, 
increases  the  tensile  strength  and  hardness  and  generally  decreases 
the  ductility.  Magnesium  appears  to  increase  the  nardening  effect  of 
heat  treatment.  The  heat  treatment  of  light  aluminum  castings  would 
seem  to  have  commercial  possibilities.  The  salt-spray  corrosion  te^ 
showed  no  very  appreciable  difference  between  the  several  composi 
tions  in  i-esistance  to  corrosion.  A  study  of  the  resistance  to  th«* 
action  of  alternating  stresses  of  three  compositions  of  light  alloys 
containing,  respectively,  (1)  8  per  cent  copper;  (2)  12  to  15  per  cent 
zinc,  2  to  3  per  cent  copper;  (3)  1  to  2  per  cent  copper,  1^  to  2  per 
cent  manganese,  showed  very  little  difference,  all  withstanding 
10,000,000  complete  reversals  at  the  maximum  fiber  stress  of  7,000 
pounds  per  square  inch. 

Molding-Sand  Investigations. 

Methods  have  been  developed  for  testing  sands  and  clays  to  de- 
termine their  fitness  for  various  uses  in  foundries.  In  addition  U 
the  testing  of  a  large  number  of  molding  sands  and  clays  by  ac 
cepted  methods,  this  work  has  involved  the  development  of  new 
forms  of  apparatus  for  determining  the  permeability  and  the  co- 
hesiveness  of  sands  and  for  ascertaining  the  proper  amount  of  water 
to  use  with  a  given  sand.  A  new  and  important  feature  of  this  in- 
vestigation is  the  testing  of  sands  after  converting  them,  by  baking, 
to  approximately  the  condition  of  sands  being  used  for  making  cast- 
ings. These  tests  are  more  instructive  than  tests  conducted  on  sands 
fresh  from  the  quarry,  as  has  been  the  custom  hitherto. 

Considerable  work  has  been  done  in  connection  with  the  recoverv 
of  sand  from  the  waste-sand  heaps  of  steel-casting  foundries.  Tests 
have  shown  that  it  is  possible  to  reclaim  for  further  use  a  large  pro- 
portion of  the  sands  now  being  discarded. 

X  bulletin  on  the  methods  of  testing  sands  and  on  the  recovery 
of  usable  sand  from  what  is  now  considered  waste  material  is  now 
being  prepared. 

New  Type  of  Voliuneter. 

A  new  type  of  volumeter  for  accurately  measuring  the  volume  of 
bodies  of  irregular  shape  (such  as  sand,  etc.)  has  been  devised  and 
its  limits  of  accuracy  derived.  The  principle  of  the  apparatus  is 
the  displacement  of  a  liquid  upon  immersion  of  the  solid  and  the 
measurement  of  the  amount  of  liquid  displaced  by  noting  the  rise 
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of  liquid  in  a  long  slanting  tube  of  small  bore.  The  advantage  of 
this  apparatus  is  that  it  is  very  rapid  in  operation  and  measures 
volumes  to  0.01  cubic  centimeter,  while  the  accuracy  obtainable  with 
other  types  of  displacement  volumeters  is  limited  oy  the  size  of  one 
drop  of  the  liquid  used,  approximately  0.05  cubic  centimeter.  This 
apparatus  has  many  possible  applications  in  testing  and  research 
work. 

9.  CERAMICS. 

[Development  of  new  usei  for  daytj  replacement  of  imported  by  native  materials;  improve- 
ment of  quali^  of  products;  desigmng  and  conducting  tests  for  qttalit7;  standards  of  quality; 
routine  tests  tor  Government  purchases;  acting  in  advisory  capacity  as  to  conservation  of 
fuel  and  transportation  for  ceramics;  acting  as  clearing  house  tor  collection  and  dissemina- 
tion of  information.] 

CLAY  PRODUCTS. 

(Inyestlgatlon  of  building  tile  and  other  clay  products;  Industrial  and  educational  co- 
operation; design  of  new  equipment ;  development  of  enamels  for  iron  and  copper ;  studies 
of  kiln  efficiency ;  new  uses  for  clav  products ;  improyement  of  quality  of  products ;  manu- 
facture of  certain  porcelains  for  GoTemment  use.) 

Standardized  Clay  Tests. 

Considerable  work  has  been  done  during  the  past  year  in  coopera- 
tion with  the  committee  on  standards  of  the  American  Ceramics 
Society  in  its  endeavor  to  establish  uniform  methods  for  the  testing 
of  clays.  Check  determinations  have  been  made  and  several  devices 
designed  for  use  in  this  connection. 

Refractories. 

The  general  subject  of  refractories  has  received  continued  atten- 
tion. Definitions  covering  the  general  requirements  of  clay  refrac- 
tories have  been  proposed  and  adopted  as  tentative  specifications  by 
the  American  Society  for  Testing  Materials.  Work  is  in  progress 
on  a  modified  method  of  determining  the  softening  point  of  refrac- 
tory materials. 

Tests  involving  the  estimation  of  the  softening  point,  resistance 
to  load,  and  the  chemical  composition  have  been  made  throughout 
the  year  for  the  Panama  Canal,  several  navy  yards,  and  other  depart- 
ments of  the  Government. 

Two  technologic  papers  dealing  with  the  subject  of  silica  refrac- 
tories have  been  published. 

Considerable  work  has  been  done  in  cooperation  with  three  manu- 
facturers dealing  with  the  development  of  improved  blocks  for  glass- 
melting  tank  furnaces.  The  importance  of  this  subject  justifies  vig- 
orous effort.  The  results  so  far  obtained  are  encouraging  and  indi- 
cate that  the  study  has  been  pursued  on  sound  principles,  but  trials 
on  a  large  scale  are  required  to  verify  the  facts  so  far  ascertained. 

A  very  satisfactory  white  furnace  cement  to  be  applied  upon  the 
exterior  of  furnace  walls  or  to  be  used  as  a  mortar  has  been  developed. 

Light- Weight  Refractories. 

The  new  type  of  refractory  proposed  by  the  Bureau  last  year,  com- 
bining light  weight,  porosity,  good  heat-insulating  quality,  and  high 
refractoriness,  has  aroused  considerable  attention,  with  the  result 
that  several  companies  have  undertaken  its  manufacture.  There  is 
every  reason  to  believe  that  this  type  of  material  will  find  application 
in  connection  with  marine-boiler  installations,  furnace  crowns,  kiln 
blocks  for  terra  cotta,  and  other  wa^es. 
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Refractory  Porcelain. 

Further  pro^ss  has  been  made  in  the  production  of  the  heat- 
resisting  material  known  as  Marquardt  porcelain,  formerly  imported 
from  Germany,  and  it  has  been  found  possible  to  produce* pyrometer 
tubes  over  7  feet  in  length.  A  technologic  paper  on  this  subject  is 
in  course  of  preparation,  and  a  similar  contribution  has  been  sub- 
mitted to  the  American  Institute  of  Mining  Engineers  to  be  read  at 
the  September  meeting,  1919.  Assistance  has  been  rendered  to  three 
plants  engaged  in  the  manufacture  of  Marquardt  porcelain.  The 
necessity  of  firing  to  a  temperature  of  not  less  than  cone  16,  and  prefer- 
ably 18,  has  been  pointed  out. 

Sillimanite  Refractories. 

Tubes  and  other  shapes  of  commercially  pure  sillimanite  (Al^O,. 
SiOj)  composed  of  102  parts  of  anhydrous  alumina  and  258  parts  of 
kaolin  have  been  made  and  have  proved  satisfactory. 

American  Crucible  and  Glass-Pot  Clays. 

A  technologic  paper  dealing  with  this  subject  has  been  submitted 
for  printing.  It  comprises  a  careful  study  of  the  physical  properties 
of  a  number  of  high-grade  domestic  clays  compared  with  two  well- 
known  German  claya  At  the  same  time  the  principles  involved  in 
the  construction  of  crucible  and  pot  bodies  are  discussed. 

Porcelain  Glass  Pots. 

The  porcelain  and  semiporcelain  pots  worked  out  for  the  melting 
of  optical  glass  have  been  thoroughly  tested  out  in  several  hundred 
melts  and  have  proved  very  successful.  The  best  porcelain  composi- 
tion has  been  found  to  be  as  follows: 

Percent 

White-ware  bisque,  through  10-mesh  sieve 48 

Tennessee  and  Kentucky  baU  clays 23 

Kaolin 24 

Feldspar 5 

Total 100 

The  white- ware  bisque  is  waste  material  from  earthenware  and 
wall-tile  plants. 

Casting  Process. 

The  process  of  casting  glass  pots  and  other  heavy  clay  products  has 
been  steadily  improved  and  has  been  e2:tended  to  the  making  of  closed 
pots.  Further  developments  are  under  way  in  cooperation  with  two 
manufacturing  establishments. 

Study  of  Spark-Plug  Porcelains. 

The  results  of  a  large  number  of  experiments  with  195  porcelain 
compositions  have  been  analyzed  and  described  in  Kepoijt  No.  23, 
Aeronautic  Power  Plants.  Similar  reports  will  be  published  as  a 
Bureau  publication  and  in  the  Journal  of  the  American  Ceramic 
Society. 

One  of  the  best  porcelains,  showing  high  electrical  resistance  at  a 
temperature  of  690^  C.  and  good  mechanical  qualities,  has  the  fol- 
lowing composition : 


Percent. 

Georgia  kaolin 10 

Florida  kaolin 10 

North  Carolina  kaolin 10 


Per  cent 

Calcine  No.  19 40 

Calcine  No.  14 20 

Delaware  kaolin 10 


Digitized  by  VjOOQIC 


BEPOBT  OF  DIBEOTOR  OF  BUREAU  OF  STANDARDS.  567 

The  compositions  of  the  calcines  are : 


Calcine 
No.  14. 

Caldne 
No.  19, 

Calcine 
No.  14. 

Caldne 
No.  19. 

Kaolin 

PereerU. 
66.00 

PereerU, 
70.20 
27.80 

Potters  flint 

Per  eerU. 
25.80 

Per  eera. 

Boric  acid 

2.00 

Magnesium  carbonate 

18.20 

The  minimum  maturing  temperature  of  this  porcelain  corresponds 
to  cone  No.  16,  or  approximately  1,450*^  C.  The  calcines  Nos.  14 
and  19  require  1,390  and  1,530°  C.,  respectively,  for  proper  calcina- 
tion. 

The  use  of  this  type  of  porcelain  is  being  extended  to  products 
other  than  spark  plugs,  where  high  electricd  resistance  at  elevated 
temperatures  is  required,  such  as  heating  devices,  insulators  for  the 
<!!ottrell  process,  etc. 

Use  of  American  Clays  in  White- Ware  Pottery. 

The  cooperative  work  conducted  with  the  United  States  Potters* 
Association  in  11  plants  at  East  Liverpool,  Ohio,  has  been  com- 
pleted. The  object  of  the  investigation  was  to  make  pottery  en- 
tirely from  American  clays  under  commercial  conditions.  It  has 
been  shown  that  tableware  of  excellent  quality  can  be  made  from 
domestic  materials.  Of  the  46  compositions  more  than  one-half 
proved  to  be  satisfactory. 

Tcrra-Cotta  Bodies  and  Clays. 

An  exhaustive  study  of  practically  all  clays  and  prepared  mix- 
tures used  in  the  manufacture  of  architectural  terra  cotta  is  under 
way  and  is  rapidly  aijproaching  completion.  The  work  embraces 
the  study  of  the  porosity  and  volume  changes  shown  by  the  mate- 
rials at  different  firing  temperatures,  their  mechanical  strength  as 
estimated  by  the  transverse  test,  and  their  resistance  to  the  disrupt- 
ing action  of  crystallizing  sodium  sulphate.  In  this  manner  it  is 
expected  to  establish  the  minimum  temperatures  to  which  the  mate- 
rials must  be  fired  in  order  to  possess  the*  required  strength.  At 
the  same  time,  the  peculiarities  of  the  clays  and  bodies  from  differ- 
ent parts  of  the  country  will  be  set  forth. 

Hard-Fire  Porcelain. 

The  elaborate  investigation  of  hard-fire  porcelain  begim  three 
years  ago  is  approaching  completion.  More  than  300  compositions 
have  been  studied  with  reference  to  porosity  and  volume  changes 
at  different  temperatures,  the  points  of  vitrification  and  overfiring, 
mechanical  strength,  tendency  to  deform,  coefficient  of  expansion, 
and  other  physical  constants.  Several  thousand  pieces  of  tableware, 
plates,  cups,  and  saucers  have  been  glazed  and  fired.  It  is  believea 
that  this  work  will  shed  much  light  upon  aspects  of  hard-fire  por- 
celain manufacture  which  have  been  overlooked,^  and  will  con- 
tribute toward  placing  our  knowledge  of  this  subject  on  a  firmer 
basis. 

Several  one-fire  porcelain  compositions  have  been  developed  with 
a  pleasing  glaze  which  have  been  applied  successfully  in  several 
potteries. 
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CooperativB  work  has  been  done  also  in  connection  with  the  manu- 
facture of  hard-fire  porcelain  for  use  in  the  textile  industry. 

Clay  Tests. 

Approximately  300  tests  of  clays,  fire  bricks,  feldspar,  flint, 
whiting,  and  other  ceramic  materials  have  been  made  for  Govern- 
ment departments  and  the  public. 

Scientific  and  Industrial  Cooperation. 

Cooperation  is  being  maintained  by  the  Bureau  with  many  firms 
and  individuals  with  reference  to  industrial  problems,  both  by  corre- 
spondence and  consultation. 

A  large  amount  of  work  is  being  done  also  in  cooperation  with 
the  scientific  branches  of  the  Government,  the  National  Research 
Council,  the  American  Ceramics  Society,  the  National  Terra  Cotta 
Society,  the  United  States  Potters'  Association,  the  Refractories 
Manufacturers'  Association,  the  American  Society  for  Testing  Mate- 
rials, the  National  Brick  Manufacturers'  Association,  etc. 

Equipment  of  Ceramics  Division  in  Industrial  Laboratory. 

The  contracts  for  the  construction  of  new  furnaces  and  kilns  have 
been  let^  all  of  the  machinery  and  apparatus  purchased,  and  the 
installation  of  the  equipment  begun. 

Enameled-Metal  Products. 

A  section  devoted  to  this  branch  of  industry  has  been  formally 
organized  and  has  begun  its  activities  in  a  vigorous  manner.  Two 
technologic  papers  dealing  with  the  principles  of  iron  enameling  are 
being  printed.  The  researches  under  way  are  concerned  with  diffi- 
culties encountered  in  the  manufacture  of  enameled  cast  iron  and  steel 
products. 

Several  enamels  adapted  for  application  on  copper  have  been 
worked  out,  which  replace  similar  compositions  formerly  imported 
from  Germany. 

Zircite  Refractories. 

Fire  bricks  made  from  zircite  ore  cemented  by  means  of  ball 
clay  have  been  made  for  the  Washington  Navy  Yard. 

Zinc  Spinel. 

A  study  has  been  made  of  the  proper  temperatures  required  to 
calcine  mixtures  of  zinc  oxide  and  alumina  to  form  crystalline 
ZnO.AljOg,  which  is  used  as  an  opacifier  in  enamels  and  glazes, 
replacing  the  expensive  tin  oxide.  Likewise,  the  use  of  different 
sources  of  zinc  oxide  and  alumina,  such  as  zinc  carbonate  and 
hydrated  alumina,  were  investigated. 

Tennessee  Ball  Clays. 

The  effect  of  washing  Tennessee  ball  clay,  represented  by  15  sam- 
ples, has  been  studied  by  determining  the  residue  left  on  the  lawn, 
the  volume  shrinkage,  and  the  stren^h  of  the  dried  clay,  the  color 
and  shrinkage  of  the  fired  material.  The  purpose  of  this  work  was 
to  show  whether  refining  of  the  material  by  washing  is  justified. 

Investigation  of  Brick  Piers. 

The  complete  data  of  this  investigation,  covering  the  discussion  of 
the  results  of  tests  on  50  piers  2^  by  2i  by  10  feet  high,  has  been  pub- 
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lished  since  the  last  report.  The  demand  for  this  report  has  been 
so  extensive  that  it  has  been  necessary  to  issue  a  second  edition. 
An  abstract  of  this  investigation  was  presented  in  the  last  report. 

Investigation  of  Strength  of  Hollow-Tile  Walls. 

Material  Used. — ^The  tiles  used  in  the  construction  of  the  walls  were 
furnished  through  the  courtesy  of  the  National  Fireproofing  Co. 
The  results  of  determinations  of  the  physical  properties  of  the  tile 
have  already  been  published  in  Technologic  Paper  No.  120,  the  speci- 
mens being  from  an  Ohio  plant.  The  data  obtained  were  chiefly 
the  compressive  strengths  and  absorption  properties.  About  250 
tests  were  made.  The  strength,  moduli,  and  hardness  results  were 
correlated  with  the  results  of  absorption  tests.  It  was  found  that  the 
strength  of  the  tile,  when  tested  on  ends,  averaged  about  7,500 
poimds  per  square  inch  of  net  cross-sectional  area,  with  a  variation 
from  4,500  to  12,000  pounds  per  square  inch  between  the  minimum 
and  maximum  results  obtained  for  the  series.  The  compressive 
strengths  and  moduli  of  elasticity  varied  approximately  inversely 
with  the  capacity  to  absorb  water.  The  absorption  varied  from  4.4 
to  10.9  per  cent,  with  an  average  of  8  per  cent.  Through  the  joint 
cooperation  of  committee  C-10  of  the  American  Society  for  Testing 
Materials  similar  tests  were  conducted  by  various  laboratories  with 
different  geological  locations.  The  ceramic  properties  of  the  clay 
influence  the  behavior  of  the  finished  product  and  depend  on  the 
location.  Through  the  correlation  of  the  results  with  those  of  the 
other  laboratories — all  data  being  selected  in  accordance  with  the 
same  general  prog^ram — it  is  believed  important  information  has  been 
fumiSied  for  writing  building-codes  specifications  as  regards  this 
commodity. 

Description  of  Walls  Tested. — ^There  were  82  walls  constructed  for 
test  purposes  according  to  the  following  specifications:  The  walls 
were  4  feet  wide  by  12  feet  high  and  thicknesses  of  6,  8.  and  12 
inches,  depending  on  the  dimensions  of  the  tile.  The  tile  lor  24  of 
the  walls  were  selected  from  an  Ohio  plant  and  those  for  the  re- 
maining walls  from  the  Perth  Amboy  (N.  J.)  plant  of  the  National 
Fireproofing  Co.  The  compressive  strengths  of  the  walls  were  de- 
termmed  with  the  flues  running  vertically  in  one  series  of  tests, 
in  another  with  the  flues  running  horizontally,  the  load  being  applied 
concentrically  with  the  axis  of  the  10,000,000-pound  testing  machine. 
Similar  tests  were  carried  out  to  determine  the  effects  of  applying 
the  load  eccentrically  to  approximate  the  behavior  of  joists  and 
floor  loads.  Further  tests  also  were  conducted  on  the  strength  and 
absorption  of  the  individual  tiles. 

The  results  obtained  are,  in  brief,  as  follows:  The  average  loads 
for  the  6,  8,  and  12  inch  walls  of  Ohio  tile,  flues  vertical,  imder  con- 
centric loading,  were  297,  408,  and  543  in  thousand-pound  units, 
respectively,  and  about  half  these  values  when  the  flues  were  placed 
horizontally.  The  Perth  Amboy  6  and  12  inch  walls  withstood  much 
lower  average  values — that  is,  137  and  241  in  thousand-pound  units, 
respectively — when  flues  were  vertical  and  42  and  70  in  thousand- 
pound  units  when  horizontal. 

There  was  a  marked  reduction  in  the  strength  of  the  walls  as  a 
result  of  eccentric  loading,  and  in  several  cases  the  failures  were 
local  at  point  of  loading,  in  which  case  the  walls  were  retested 
under  concentric  loads,  as  before. 
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It  was  originally  the  intention  to  carry  out  the  tests  in  accordance 
with  the  program  covering  geographical  districts,  so  as  to  be  repre- 
sentative of  the  entire  national  output.  War  conditions  made  this 
impossible  on  account  of  the  lack  of  transportation  facilities.  But, 
since  there  are  now  numerous  results  of  tests  of  tile  from  different 
districts  tested  in  concert,  it  may  be  assumed  that  the  ratio  of 
the  strengths  of  single  tiles  to  those  of  walls  will  be  proportionately 
the  same  in  the  various  districts  as  has  been  found  for  Ohio  and 
New  Jersey. 

All  the  tests  have  been  completed,  and  the  results  are  being  pre- 
pared for  early  publication. 

Architectural  Terra  Cotta. 

The  study  of  the  properties  of  this  material  has  been  continued 
during  the  year  with  very  ffratifyin^  results.  More  attention  was 
paid  to  the  examination  of  tne  material  in  service  on  buildings  for 
various  periods  of  time.  Two  very  striking  types  of  failures  were 
encountered,  both  due  to  lack  of  knowledge  of  the  proper  use  of 
terra  cotta.  The  first  type  is  that  where  Sie  glaze  is  forced  away 
from  the  body.  This  is  apparently  due  to  improper  protection  of 
the  unglazed  portions  from  contact  with  moisture,  such  as  "  backing 
up"  free  standing  work  with  soft  brick,  or  lack  of  flashing  or  water- 

S roofing  edges  or  joints  of  this  type  of  work.  The  second  type  is 
ue  to  improper  methods  of  attaching  the  terra  cotta  veneer  to  the 
structure  and  is  shown  by  actual  crushing  of  the  terra  cotta.  These 
examinations  force  one  to  the  conclusion  that  too  many  failures  are 
due  to  a  lack  of  proper  knowledge  of  the  use  of  otherwise  satisfac- 
tory materials.  This  applies  k)  other  veneers,  especially  stone, 
-^hich  is  used  so  much  on  the  exterior  of  lower  floors  of  structures. 
Both  granite  and  limestone  were  found  which  had  failed  either  in 
compression  or  shear. 

The  laboratory  part  of  the  work  consisted  in  making  test  pieces 
for  absorption,  artificial  freezing,  and  transverse-strength  determi- 
nations from  the  various  clays  and  bodies  used  by  the  majority  of 
the  manufacturers  of  the  country.  These  test  pieces  were  burned  at 
seven  different  temperatures.  With  the  collation  of  the  data  ob- 
tained from  these,  a  final  report  will  be  prepared  during  the  com- 
ing year,  covering  all  the  work  done  by  the  Bureau  on  this  inter- 
esting and  valuable  decorative  material. 

Fire  Tests  of  Concrete  Columns. 

In  this  investigation,  28  full-sized  building  columns  of  reinforced 
concrete  have  been  made,  25  have  been  subjected  to  the  combined 
fire-and-load  test,  and  7  have  been  tested  cold,  in  compression,  in 
the  10,000,000-pound  testing  machine.  A  complete  description  of 
this  work  will  be  found  in  the  report  of  division  3. 

Determination  of  Laws  of  Earth  Resistance. 

This  research  was  inaugurated  in  cooperation  with  the  soils  com- 
mittee of  the  American  Society  of  Civil  Engineers  and  has  been 
briefly  discussed  in  the  last  report.  The  matter  has  already  been 
given  considerable  attention  by  the  Bureau  in  the  field  of  electroly- 
sis mitigation  and  the  related  problems  in  soil  resistivity.  The  pres- 
ent investigation  has  dealt  entirely  with  the  correspondmg  problems 
involving  the  laws  of  mechanical  resistance  to  strain  as  a  result  of 
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the  presence  of  engineering  structures  in  earths — spiers,  foundations, 
piles,  retaining  walls,  etc.  It  has  been  the  aim  to  ascertain  the  laws 
which  condition  or  control  engineering  practice  and  to  give  the 
proper  dynamical  interpretation  of  these  laws  in  accordance  with 
the  accepted  principles  of  physics.  It  has  been  found  experimentally 
that  the  behaviors  of  soils  are  conditioned  by  their  structures.  This 
fact  has  largely  been  ignored  in  soil  analyses.  It  is  therefore  neces- 
sary to  conduct  fimdamental  investigations  to  determine  these  struc- 
tures and  the  laws  of  transmission  of  matter,  energy,  momenta,  stress, 
or  other  entities  as  influenced  by  them.  The  cooperating  committees 
have  given  attention  primarily  to  the  classification  of  soiE,  the  proper 
hypotnecation  of  structures  in  conformity  with  statistical  mechamcs, 
the  devisinff  of  apparatus  for  field  and  laboratory  measurements, 
and  the  conducting  of  individual  tests  to  determine  the  actual  prop- 
erties and  behaviors  of  a  great  variety  of  soils.  It  has  been  found 
thus  far  that  the  problem  of  soil  behaviors  admits  of  a  complete 
scientific  statement  and  direct  correlation  with  other  physical  science. 
In  several  cases  the  mechanical  behaviors  have  been  foimd  to  corre- 
spond very  closely  to  analogous  results  found  in  the  related  problems 
in  the  various  branches  of  physics.  In  other  cases  the  predictions 
and  contentions  of  scientific  investigators  as  to  the  impracticability 
and  irrationality  of  the  older  theory  of  earth  resistance,  as  previously 
formulated,  are  sustained  by  experiments. 

On  account  of  the  surmoimting  of  certain  mechanical  difficulties 
which  have  been  encountered  from  time  to  time  in  experiments  and 
the  labor  involved  in  the  dynamical  interpretation  of  the  various 
data  it  has  been  impossible  to  complete  the  final  report  at  this  time. 
Several  reports  have  been  published  by  the  soils  committee  of  the 
American  Society  of  Civil  Engineers,  which  contain  the  results  of 
the  preliminary  and  earlier  experiments  made  by  the  Bureau.  The 
final  report  on  the  investigation  is  being  prepared  for  publication. 

General  Tests  of  Structural  Materials. 

The  following  tests  not  classified  in  reports  of  researches  have 
been  made  for  various  departments  of  the  Government  and  different 
manufacturers.  These  include  67  tensile  tests  of  wire  ropes  ranging 
in  diameters  from  three-eighths  to  1^  inches,  including  the  prepara- 
tion of  most  of  the  specimens  for  tests,  for  use  by  the  Government  at 
the  Isthmian  Canal;  84  tests  of  Manila  rope  ringing  in  diameters 
from  three- fourths  to  4  inches;  1  test  of  a  steel  hoisting  sling  for 
derricks;  4  tensile  tests  of  sheet  aluminum;  4  determinations  of  the 
elasticity  of  special  spring  steel;  and  8  tests  of  sand-lime  brick  for 
compression  and  bending. 

A  number  of  tests  were  conducted  for  the  underwriter's  laboratory, 
as  follows:  Determination  of  the  compressive  strength  of  8  rein- 
forced-concrete  columns  and  9  timber  columns,  including  moisture 
percentages;  20  bricks  and  100  building  tile  tested  transversely  to 
ascertain  the  flexural  strength. 

The  following  tests  were  made  for  different  departments  of  the 
Bureau  of  Standards :  (1)  For  the  cement  section :  Four  hundred  and 
fort^-four  transverse  tests  of  1-inch  square  bars  of  sorel-cement 
flooring  material  11  inches  long;  297  compressive-strength  tests  of 
6-inch  concrete  cylinders  12  inches  long;  980  similar  tests  of  2  by  4 
inch  cylinders  of  sorel  cement;  385  compression  tests  of  2  by  2  inch 
cubes  of  cement.     (2)  For  the  fireprooiing  section:  Seven  concrete 
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columns  12  to  18  inches  in  diameter  by  9  feet  for  compressive 
strength ;  188  cement  cylinders  in  compression ;  102  cylinders  of  con- 
crete 6  inches  in  diameter  by  12  inches ;  tensile  tests  of  9  steel  rein- 
forcing bars.  (3)  For  the  ceramic  section:  Eighty-seven  porcelain 
cylinders  IJ  inches  in  diameter  and  86  1-inch  porcelain  cubes  for 
compressive  strength;  19  transverse  tests  of  clay  briquettes  and  25 
of  brick.  (4)  For  the  lime  section :  Fifty-four  tests  of  2-inch  lime 
cubes  and  50  tests  of  6  by  12  inch  cylinders  both  in  compression. 

Inspections  of  reinforcing  steel  for  the  Bennings  viaduct  were 
conducted  at  various  steel  mills  for  the  Commissioners  of  the  District 
of  Columbia  by  this  department. 

Statement  Showing  Number  and  Value  of  Tests  at  the  (Fittsbukgh  Labora- 
tory) Bureau  of  Standards.    Fiscal  Year  1918-19. 


For  Government. 

For  public. 

Total. 

Number. 

2,804 
61 
122 

oS.5 

Value. 

Number. 

Value. 

Number. 

Value. 

Cement 

$7,924.00 

673.00 

936.00 

2,073.50 

2,804 

61 

160 

586 

17,024.00 
673.00 

Clay  products  a 

Mi.<ioenAPeou8 



47 

1 

$155 
10 

l.OOLOO 

Chemical 

2,083.50 

Total 

3,572 

11,606.50 

48 

165 

3,620 

ll,77LflO 

•  In  addition  to  the  above,  preliminary  tests  on  samples  of  clay,  for  which  no  fee  is  charged,  were  made 
on  39  samples. 

GLASS. 

(Examination  of  raw  materials  for  glass  and  for  glass  pots ;  development  of  Improved 
methods  for  making  glass  pots;  design  of  plant  for  manufacture  of  glass  pots  on  larse 
scale;  manufacture  of  a  particular  quality  of  optical  glass  on  large  scale  for  Goyem- 
ment  use.) 

Steady  progress  has  been  made  in  the  development  of  optical-glass 
manufacture  at  the  Pittsburgh  laboratory.  New  procedures  in  mold- 
ing, such  as  gathering  direct  from  the  pot  and  softening  the  glass 
in  the  glory  hole  were  tried  out.  The  results  of  the  investigations  on 
annealinff  conducted  at  the  Washington  laboratory  were  applied  in 
the  PittsDurgh  plant.  The  melting  schedules  have  been  more  and 
more  standardized. 

The  indices  of  refraction,  the  dispersion  value,  the  percentage  light 
transmission,  the  oxide  composition,  and  the  batch  mixtures  of  the 
optical  glasses  made  at  the  Pittsburgh  laboratory  are  given  in  the 
following  tables : 


Optical  Pbopebties  or  Glasses  Made  by 

THE 

Bureau  of 

Standards 

Kind. 

1.  r.82 

1.624 
1.648 
1..518 

N.. 

N,. 

1..5fl2 

N.. 

v. 

T. 

Lipht  flint 

1.578 

al.600 
1.615 
1.673 
L528 
1.590 
1.630 
1.527 
1.565 

43.6 
37.0 
3.5.0 
59.8 
68.2 
56.0 
61.6 
52.0 

99l7 

Medium  flint 

1.618  •  1.635 

90L5 

Dense  flint 

1.643 
1.515 
1.567 

L661 
1.523 
1 .  577 

99.1 

Licht  CTOAvn 

96.8 

Barium  crown. .. .                             

1.570 
1.610 
1.516 
1.650 

99.0 

Dense  barium  crown 

L607     1.618 
.1.514  !  1.522 
1.548     1.560 

96iO 

Borosllicate 

97.8 

Barium  flint 

99.5 

a  N  ,1,  N  d,  N  „  N  f,  N  --indices  of  refraction    for  D,  C,  F, 
V— dispersion:  T— transmission. 


0   lines,  respect! vely,  of  the  spectnmi. 
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Ck>MP08inoN  OF  Glasses  Made  bt  the  Bubeau  of  Standards. 

I.    OXIDE  COMPOSITION 


SiOs 

PbO 

BaO 

ZnO 

CaO 

AltO, 

K,0 
from 
KrfJO, 

fj0ht  flint    .                                          

53.9 
45.2 
50.3 
53.7 
48.0 
39.0 
66.5 
58.8 

32.3 
44.8 
48.1 

5.0 
2.0 

4.8 

2.60 

Mecliiim  flint 

1.10 

Dense  flint        

2.20 

lioht  r»rnwTi 

10.6 
26.5 
45.0 
7.8 
12.3 

1.5 
8.4 
7.0 
2.0 
2.5 

3  7 

Barium  crown 

2.0 

"i.oo* 

4.0 

"Dtose  barium  crown 

Bonsilicate 

2.9 

Barium  flint    

1.0 



4.0 

K,0 
from 
KNO, 

NaiO 

from 

NatCO, 

NaiO 
from 
borax 

AsiO, 

8b,0, 

B,Oa 
from 
borax 

B,0, 
from 
bDrtc 
a?Id 

Light  flint 

5.00 

3.00 

4.6 

1.3 

4.0 

2.6 

2.9 

4.3 

1.00 
3.50 

0.4 
.4 
.2 
.4 
.5 
.4 
.2 

Medium  flint 

Dense  flint 

0.9 

Ll^t  crown 

10.87 
.15 

1.43 

1.86 

3.50 
4.26 

Barium  crown 

0.83 

Daimp  b^riiiTTi  ornxfm                                   

5.00 

Boro9illc8te 

7.10 
7.00 

2.70 
1.00 

5.90 
1.70 

2.00 

Barium  flint 

II.    batch  COMPOSITION 


SiO, 

PbO 

BaCO, 

KnO 

Ca 

(OH). 

AlsOa 

KNO« 

U^t  flint 

49.1 
42.2 
36.9 
56.2 
40.6 
32.7 
56.9 
51.3 

29.0 
41.4 
45.2 

'*'ii.*9' 

6.26 
2.55 
4.51 

9.50 

Mediimi  flint 

5.90 

Dense  flint 

9.45 

light  crown 

11.55 
29.05 
48.23 
8.88 
15.94 

1.24 
7.05 
5.91 
1.67 
2.11 

2.28 

Barium  crown 

2.33 

**  6.83' 

7.05 

D^nse  hftrhiTn  cro"«»Ti 

4.65 

Borosilicate 

5.81 

Bcuium  fl  Int , 

1.22 

7.94 

-_ 

NajCOj 

As,0, 

Sb,0, 

Boric 
a3ld 

Borax 

K,CO, 

T4iiht  flint 

1.41 
5.50 

0.33 
.45 
.20 
.33 
.40 
.33 
.18 
.33 

4.4 

Me^um  flint 

2.0 

Dense  flint 

0.90 

3.84 

Light  crown 

15.45 

7.23 
7.10 

5.72 

Barium  crown 

0.47 
7.35 
3.30 

5.86 

Dense  barium  crown 

Borofrtllcate 

10.60 
1.22 

9.04 
3.66 

5.93 

Barium  flint 

6.38 

Colored  Glasses. 

A  series  of  red  f^lasses  covering  a  wide  ran^e  of  composition  have 
been  made  with  the  use  of  selenium  and  cadmium  compounds  and 
the  heat  treatment  necessary  for  brining  out  the  color  determined. 
Similar  work  has  been  done  also  with  other  colors,  it  being  the  inten- 
tion to  develop  a  complete  series  accompanied  by  spectroscopic  and 
other  optical  determinations. 

Washington  Glass  Plant. 

The  new  melting  furnaces,  pot  arches,  annealing  and  molding 
ovens  have  been  erected,  and  the  plant  is  ready  for  operation. 

Work  has  been  begun  on  the  making  of  disks  for  large  lenses. 
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m.  THE  OFFICE. 

(Office  manafemeiit;  finance  and  accounts;  personnel  actions  and  records;  editorial  worki 
orinting,  publicity;  property  and  stores,  including  distribution  and  accounting;  mail  and 
files,  including  test  records;  scientific  library;  dispatch,  including  all  forms  of  transporta- 
tion and  commnnication;  purchasing;  stenograpny,  tsrpewriting,  and  duplicating;  and 
information  service.] 

I.  GENERAL. 

ORGANIZATION. 

During  the  fiscal  year  1918-19  the  office  division  has  changed  from 
a  war  to  a  peace  basis.  The  Office  is  or^nized  in  10  sections,  and 
includes  also  all  clerks  assigned  locally  for  the  office  work  of  the 
divisions.  The  sections  are  desip^nated  finance,  personnel,  publicity, 
property  and  stores,  mail  and  files,  library,  dispatch,  purchases, 
copying  (detailed),  information.  Each  section  has  a  definite  func- 
tion, and  it  is  the  aim  that  each  section  shall  handle  all  Bureau 
business  which  properly  pertains  to  such  function.  This  policy  is 
equally  true  of  the  scientific  sections  and  the  sections  of  the  mechan- 
ical plant. 

During  the  year  the  organization  has  been  making  steady  progress. 
A  systematic  plan  of  charting  functions  and  procedure  has  resulted 
in  greatly  facilitating  the  handling  of  the  Bureau's  business.  A 
simple  and  novel  system  of  office  organization  is  being  perfected,  the 
main  features  of  which  are  as  follows: 

Function  chart,  tabulating  all  Office  functions,  grouped  into  sections  of  related 
work. 

Process  chart  for  each  Office  function  (about  200  In  all),  showing  actions  and 
action  points,  dlagrammatlcally  tracing  the  course  of  action. 

Standard  practice,  describing  each  step  in  each  function  clearly  and  com- 
pletely enough  to  instruct  a  new  clerk  or  an  alternate. 

Time  standards  showing  for  each  function  approximately  the  number  of  clerk 
hours  required  dally. 

Office  calendar,  a  schedule  of  all  periodic  functions. 

Staff  assignments,  a  chart  of  12  diagrams  showing  assignment  of  staff  to  office 
functions. 

Arrearage  record,  showing  clerk  hours  arrearage  for  each  function. 

Arrearage  adjustment,  reassignment  of  staff  to  duties  and  duties  to  staff  upoD 
basis  of  (a)  peak  and  valley  loads  of  Incoming  work,  (5)  net  resulting  arrearage 
after  temporary  simplification  or  deferment  during  peak  periods. 

Residual  arrearage  Is  to  be  met  by  (a)  permanent  reduction  of  routine  or  more 
automatic  methods.  (6)  transfer  of  work,  or  (c)  estimates  for  extra  help. 

Alternate  system  by  which  absentee's  work  Is  handled  by  understudies,  and 
during  Interim  needed  duties  are  handled,  readjusted,  or  simplified. 

Space. 

The  growth  of  the  Bureau  and  the  steadily  increasing  volume  of 
work  being  handled  call  for  additional  space.  In  fact,  the  Director's 
offices,  including  the  central  administration,  conference  rooms,  librarjr 
reference  room,  and  stacks,  and  the  various  sections  of  the  Office  divi- 
sion will  eventually  require  an  administrative  building,  preferably  of 
674 
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the  modem  office  type.  It  is  hoped  that  plans  will  be  prepared  with 
a  view  to  submitting  such  an  estimate  within  a  year  or  two.  The  pres- 
ent offices  were  designed  to  be  available  as  labloratories  and  could  be 
so  used.  It  would  be  both  economical  and  efficient  to  have  the  admin- 
istrative building  equipped  with  the  special  facilities  required  in  the 
varied  work  of  the  central  offices. 

Staff. 

The  readjustment  of  administrative  salaries  generally  and  of  the 
wages  of  skilled  workers  emphasized  the  importance  of  providing  a 
suitable  scale  of  pay  for  the  section  chiefs  in  the  Office  sections  and 
in  the  general  scale  of  clerical  salaries.  A  recommendation  will  be 
made  to  this  effect  in  submitting  the  estimates.  The  equity  of  equal 
pay  for  equal  training  and  experience  is  becoming  recognized  and  be- 
ing applied  generally,  assuming  an  acceptable  standard  of  quality  of 
work.  The  clerical  work  is  essential  work  as  important  as  any  other^ 
and  the  salaries  should  be  commensurate,  both  to  develop  ability  from 
the  present  personnel  and  to  secure  new  appointees  of  ability  when 
required.  Given  mental  alertness,  interest,  and  good  physique,  the 
necessary  training  can  be  acquired  in  the  Bureau  for  practically  all 
grades  of  work.  Success  has  been  shown  in  cases  which  appeared*un- 
promising.  Conscientiousness,  interest,  and  esprit  de  corps  are  the 
strongest  factors  in  securing  efficient  service,  and  it  is  believed  that 
the  success  of  the  Office  work  during  the  past  year  has  been  largely 
due  to  these  qualities  in  the  Office  staff. 

2.  SECTIONS. 

FINANCE. 

(Records  of  appropriations  and  allotments ;  order  and  voucher  accounts ;  balances ;  re- 
imbursementfi ;  cneckhie  commercial,  construction,  and  travel  expense  vouchers ;  pay  rolls  ; 
test  fees;  fiscal  statistics.) 

Funds  and  Disbursements. 

The  regular  appropriations  of  the  Bureau,  including  the  war 
funds,  amounted  to  $1,266,860.  In  addition,  $479,300  was  assigned 
by  the  President  to  the  Bureau  from  the  national  security  and  de- 
fense fund  for  special  investigations  on  war  problems  and  to  com- 
Slete  laboratories  under  construction.  At  the  request  of  several 
epartments  of  the  Government  the  Bureau  undertook  special  coop- 
erative researches,  for  which  purpose  approximately  $643,000  was 
allotted  to  the  Bureau.  The  Bureau  appropriations  were  also  di- 
rectly reimbursed  by  about  $285,000.  The  total  expenditures  during 
the  year  amounted  to  approximately  $2,674,160. 

StafF. 

After  the  signing  of  the  armistice  the  accounting  staff  was  reduced 
by  three,  although  the  numerous  reimbursements  entailed  much  ex- 
tra work  in  rendering  the  necessary  vouchers  and  following  the  cases, 
through  to  final  settlement.  The  assignment  of  a  clerk  as  "  voucher 
rmmer"  has  greatly  facilitated  the  payment  of  vouchers.  Close 
watch  is  kept  on  the  location  of  vouchers  within  the  Bureau  to  reduce 
delay  at  all  points  along  the  line.  The  transfer  of  the  audit  staff 
to  the  north  building  temporarily'  relieved  the  congestion  in  the 
quarters  of  the  finance  section. 
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0£Bce  System. 

The  installation  of  a  special  card  system  and  visible  index  for  pay 
rolls  resulted  in  a  quicker  and  more"  accurate  method  of  preparing 
the  rolls.  The  numerous  Bureau  funds,  and  allotments  within  the 
Bureau  (about  250  in  all),  made  it  essential  to  have  some  quick 
method  of  reference.  A  visible  index  is  now  being  used  for  this 
purpose,  and  this  clearly  indicates  at  a  glance  the  titles  and  amoimts 
of  appropriations,  allotments,  funds  from  other  sources,  etc. 

Appropriation  Statements. 

The  following  statement  shows  the  amount  and  object  of  each 
appropriation  provided  for  the  Bureau  for  the  fiscal  year  1919,  the 
disbursement  during  the  year,  the  amount  of  unfilled  and  unpaid 
orders  at  the  close  of  the  year,  and  the  unexpended  balance  remain- 
ing at  the  close  of  business  June  30, 1919 : 


Appropriation. 


Amount 
appropri> 


Disburse- 
ments. 


LlabiUty. 


Balance. 


Sahries... 

Equipment 

Repairs  anl  alterations 

General  expenses 

Grounds.. 

High-potential  investi'^tion.l 

Testing  structure  1  materials 

TestinT  machines 

Inresli'pation  flre-resistinT  properties 

In  vesti 'ration  public-utility  standards 

In  rest i'^tion  ro il  way  materials 

Testin'j  mis  ^eilaneous  materials 

Radio  research 

Color  staniardization 

Investigation  slay  products 

Determlnin'^  physical  constants 

Standardizing  mechanics  1  applian?es 

In7esti'ration  of  optical  glass 

Stanlard  materials i. 

Investi^tion  of  textiles,  etc 

Sugar  technolo*^  sta  ndards 

Gau^e  standardisation 

Renewal  of  storage  b  itteries 

Blilitary  research;  1918-19 

In  /estl'yatlon  of  mine  s  ?ales  and  cars  1918-19 

In /estimation  of  public-utility  companies,  1918-19. . . 
Testing  railroad  s  3ales  etc 

NATIONAL  SECUBITY  AND  DEFENSE. 

Military  researches 

Robert's  coke  oven 

Thermite  in^esti'^ation 

Altitude  labOTatory 

Power  plant  equipment  (industrial  laboratory)  — 

Completing  labaratories 

Armament  of  fortifl  nations,  Commerce  transfer 

Aviation.  Navy.  Commerce  transfer 

Equipping  laboratorv.  1919-20 

Industrial  research,  1919-20 

Total 


1432, 
75, 

^f 
50, 
7, 
15, 
«222, 
30, 
25, 

16, 

30, 

20, 

10, 

20, 

5, 

10, 

e84, 

4, 

10, 

<<21, 

«433, 

20. 

/566, 

15, 

0    ' 

40, 


360.00 
000.00 
000.00 
000.00 
500.00 
000.00 
733.04 
000.00 
000.00 
394.84 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
388.76 
000.00 
000.00 
350.00 
000.00 
000.00 
547.68 
000.00 
622.62 
000.00 


100,000.00 

80,000.00 

4,300.00 

60,000.00 

31,500.00 

235,000.00 

A  131,850.00 

6,000.00 

100,000.00 

50,000.00 


3,074,446.83 


$342,545.03 
54,322.44 

5,688.11 
18,960.55 

4,672.18 
11,429.08 
212,166.50 
26,314.13 
21,057.38 
44,594.04 
12,053.25 
24,706.35 
18,763.23 

8,143.04 
16,329.91 

4,540.40 

5,315.43 
70,213.74 

3,278.02 

6,407.06 

16,731.47 

367,291.84 

2,575.09 
610,211.49 
10,796.17 
38,813.98 
85,220.83 


50,941.04 

29,753.46 
3,454.25 

59,897.19 

34.86 

169,327.32 

58,872.71 
4,177.14 
3,026.92 
5,195.11 


133,690.28 

18,020.05 

306.58 

28,199.64 

2,736.40 

3,502.26 

7,636.81 

3,304.88 

3,485.48 

5,519.56 

2,800.15 

4,602.15 

1,231.00 

1,800.66 

3,391.13 

433.38 

4,620.80 

12,653.68 

641.97 

3,129.28 

5,612.69 

64,329.28 

16,358.25 

46,574.00 

4,005.08 

14,024.11 

4,102.73 


36,712.06 

45,312.99 

780.16 


31,459.75 
66,024.68 
72,875.93 

821.86 
17,882.22 

383.13 


2,285,829.74 


566,863.96 


$56,124.60 

2,657.61 

6.31 

2,830.81 

91.43 

68.66 

2,929.73 

380.90 

457.14 

6,281.24 

146.60 

601.50 

5.77 

56.40 

278.96 

26.22 

63.77 

1,521.33 

80.01 

463.66 

105.84 

1,378.88 

1,066.66 

10,762.10 

198.75 

684.43 

676.44 


3,346.90 

4,033.55 

65.60 

102.81 

5.39 

648.00 

101.36 

1.00 

79,090.86 

44,421.76 


221,753.13. 


a  Includes  reimbursement  of  $129  000  from  other  departments, 
ft  Includes  reimbursement  of  $5,394.84  from  other  deportments, 
c  Includes  reimbursement  of  $64  388.75  from  other  departments. 
d  Includes  reimbursement  of  $1  350  from  other  departments. 
e  Includes  allotment  of  $283,000  from  'VN'ar  Department. 
/  Includes  reimbursement  of  $216  647.68  from  other  departments 
0  Includes  reimbursement  of  $3,522.52  from  other  departments. 
h  Includes  reimbursement  of  $31,850  from  other  departments. 
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The  following  statement  shows  the  condition  of  the  appropriation 
for  the  two  preceding  fiscal  years  at  the  close  of  business  June  30, 
1919: 


Appropriation. 


Amount  ap- 
propriate. 


Disburse- 
ments. 


Liability. 


Balance. 


FISCAL  TEA.B  1917. 

Salaries 

Equipment 

General  expenses 

Repairs  and  alterations 

Grounds 

Hieh-potential  investigation 

ReMgeiation  constants 

Testing  structural  materials 

Testing  maehines 

Investigating  fire-resisting  pn^)eitles 

Public-utility  standards 

Railway  materials 

Testing  miscellaneous  materials 

Radio  research 

Color  standardization 

Clay  products 

Physical  constants 

Standardizing  mechanical  appliances 

Testing  railroad  scales,  etc 

Equipping  chemical  laboratory,  1916-17. 
Equipping  chemical  laboratory,  1917-18. 
Radio  laboratory 

Total 

nSCAL  TEAS  1018. 

Salaries 

Equipment 

Goieial  expenses 

Repairs  and  alterations 

Grounds 

High-potential  investigation 

Testing  structural  materials 

Testing  machines 

Investigation  of  fire-resisting  properties.. 

Public-utility  standards 

Investigation  of  railway  materials 

Testing  miscellaneous  materials 

Radio  research 

Color  standardization 

Investigation  of  clay  products 

Physical  constants 

Stsjidardizing  mechanical  appliances 

Investigation  of  optical  glass 

Testing  railroad  scales , 

Additional  land 

MiUtary  research,  1917-18 

Gauge  standardization,  1917-18 

Repairs,  power  plant 

National  security  and  defense. 

Prodaotion  of  optical  glass 

New  building 

Metallurgical  work 

Production  of  fabrics 

Industrial  laboratory 

Robert's  coke  oven 

Thermite  investigation 

Total 


S311,720.00 

50,000.00 

28,500.00 

5,000.00 

6,000.00 

15,000.00 

15,000.00 

100,000.00 

30,000.00 

25,000.00 

40,000.00 

15,000.00 

20,ooaoo 

a  15, 359. 71 
10,000.00 
10,000.00 
5,000.00 
10,000.00 
44,750.00 
35,000.00 
35,000.00 
90,000.00 


916,329.71 


348,900.00 

55,ooaoo 

85,000.00 

5,000.00 

6,000.00 

15,000.00 

b  204,773.83 

30,000.00 

25,000.00 

50,000.00 

15,000.00 

20,000.00 

10,000.00 

10,000.00 

10,000.00 

5,000.00 

10,000.00 

10,000.00 

*40,000.00 

25,000.00 

c485,8ia01 

1226,972.47 

12,000.00 


«  112,762.00 
250,00a00 
100,000.00 
35,000.00 

*  893,500.00 

5,ooaoo 

700.00 


77.20 
13.52 
76.36 
n.39 
J5.67 
M.83 
M.IO 
14.41 
16.27 
10.75 
M.87 
S6.49 

n.i2 

51.73 
10.45 
73.39 
71.62 
32.84 
».89 
[».70 
97.59 
K.97 


1386.48 
223.64 
34.85 


4.40 
15.00 

29.69 


20.04 
92.34 
2.17 


100.00 


57.53 

343.87 

52.58 

209.30 

5.26 

3,277.00 


885,303.85 


5,113.23 


316,613.53 

53,670.45 

33,563.57 

4,945.18 

5,801.66 

14,182.62 

177,199.80 

29,140.89 

24,849.62 

49,928.19 

14,498.73 

19,961.28 

9,969.24 

9,381.30 

9,994.53 

4,994.31 

9,563.18 

9,789.78 

39,591.44 


1,329.55 

590.43 
46.00 
47.66 

658.47 
27,319.21 

440.88 
33.19 
71.81 

212.27 
28w84 


532.88 


9.65 
135.50 
165.57 


444,415.32 

222,746.62 

11,566.87 


108,222.22 

249,070.44 

97,606.07 

24,904.23 

883,223.97 

4,633.45 

651.60 


35,800.69 

3,539.40 

177.70 


1,473.92 

877.09 

2,146.63 

10,078.28 

9,796.03 

76.61 

4.00 


3,051,428.31 


2, 884, 67a  09 


95,601.26 


f21,94Z20 


233.76 

64.33 

120.77 

50.81 

726.51 

254.04 

89.25 

275.09 

51.17 

96.71 

707.98 

159L55 

26.61 

470.86 

173.29 


297.15 


25,91Z63 


32,286.47 


837.00 
8.83 
150.68 
158.91 
254.82 
4ia28 
117.19 


280.00 

19.88 

30.76 

85.83 

5.47 

5.69 

427.17 

74.72 

242.99 

25,000.00 

5,602.00 

686.45 

255.43 


3,065.86 
52.47 
247.30 
17.49 
48a  00 
289.94 
44.40 


71,154.96 


a  Includes  reimbursement  for  $15,359.71. 
b  Includes  reimbursement  of  $54,773.83  from  other  departments. 
c  Includes  reimbursement  of  1235,818.01  from  other  departments. 
d  Includes  reimbarsement  of  $1,972.47  from  other  departments. 
<  Includes  reimbursement  of  137,762  from  other  departments. 

Summary  of  Tests. 

The  Bureau's  work  includes,  among  other  things,  a  large  amount 
of  testing  standards,  measuring  instruments,  and  materials.  Incident 
thereto  much  testing  involves  primarily  the  investigation  of  the 

15ei3(>-coM  1919 37 
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scientific  principles  underlying  the  tests,  the  studying  of  existing 
methods,  and  the  development  of  new  standard  tests  of  determinate 
accuracy.  For  each  test  a  reasonable  fee  is  charged,  except  when 
made  for  the  National  or  State  Governments. 

During  the  fiscal  year  191&-19  the  Bureau  made  124,668  tests  and 
inspected  5,076,961  incandescent  lamps  at  various  factories  for  other 
departments  of  the  Government.  Of  the  total  tests,  110,468  were 
for  the  Government  and  14,200  for  the  public.  The  testing  was  dis- 
tributed as  follows,  according  to  the  nature  of  the  tests:  Length 
measures,  9,951 ;  mass,  2,022 ;  capacity,  186 ;  optical,  2,161 ;  hydrome- 
try,  3,485;  time,  2,278;  temperature,  19,164;  electrical,  3,570;  pho- 
tometry, 3,510;  chemical,  22,664  (physical  and  mechanical  tests)  ; 
engineering  material,  1,593;  structural  material,  44,738;  paper  and 
textile,  8,162 ;  metallurgical.  539 ;  aeronautical  instruments,  645.  The 
estimated  fees  amount  to  $677,873.64,  of  which  $21,169.16  was  col- 
lected on  account  of  tests  for  the  public.  The  fees  noted  for  Govern- 
ment tests  were  included  merely  lor  comparison  purposes,  as  no  fees 
are  charged  for  tests  performed  for  the  National  or  State  Govern- 
ments. 

Number  and  Value  op  Tests  Completed,  Fiscal  Yeab  Ending  June  30, 1919. 

AT  WASHINGTON. 


Nature  of  test. 


For  Govenunent. 


Num- 
ber. 


Value. 


For  public. 


Num- 
ber. 


Value. 


Total. 


Num- 
ber. 


Value. 


Length 

Mass • 

Capacl^ 

Optical 

Hydrometry 

Temperature 

Electrical 

Photometry  a 

Chemical  h , 

Physical  and  mechanical- 
Engineering  material . . . 

Structural  material 

Pittsburgh  laboratory . . , 
Paper  and  textile 

Metallurgical 

Aeronautical  instruments . . 


9,482 
1,060 
136 
1,863 
1,360 
2,194 

15,892 
1,878 
3,421 

19,264 

1,538 

43,166 

3,572 

8,096 

522 

596 


$14,477.45 

26,785.10 

1,203.21 

4,171.50 

1,047.85 

867.25 

3,379.81 

7,738.26 

12,989.00 

198,461.01 

6,492.00 
338,496.05 
11,606.50 
30,253.00 
1,616.00 
8,727.50 


469 

962 

50 

298 

2,125 

84 

3,272 

1,692 

89 

3,400 

55 
1,572 
48 
66 
17 
49 


$698.10 

9,951 

491.30 

2,022 

112.25 

186 

1,372.46 

2,161 

1,080.75 

3,485 

309.50 

2,278 

3,568.95 

19, 164 

5,499.75 

3,570 

307.75 

3,510 

6,549.35 

22,664 

234.00 

1,593 

507.00 

44,738 

165.00 

3,620 

262.25 

8,162 

196.00 

539 

79.75 

645 

$15,075.56 
27,276.40 
1,315.46 
5,543. 9« 
2,128.10 
1,176.75 
6,948.78 
13,238.00 
13,296.75 
206,010.86 

6,726.00 

339,003.05 

11,771.50 

30,515.25 

1,812.00 

8,807.26 


Total. 


114,040 


668,310.98 


14,248 


21,334.16 


128,288    680,645.14 


AT  PITTSBURGH. 


Cement 

Clay  products.. 
Miscellaneous.. 
Chemical 


2,804 
61 
122 
586 

$7,924.00 

673.00 

936.00 

2,073.50 

2,804 
61 
169 
586 

47 

1 

$155.00 
10.00 

$7,924.00 

673.00 

1,091.00 

2,083.50 


a  In  addition  the  Bureau  inspected  5.076,961  incandescent  lamps  at  various  factories  for  other  depart- 
ments of  the  Government,  the  fees  for  which  would  amount  to  $12,692.40. 
5  Of  these  tests  8,091,  amounting  to  $121,365.  were  chemical  tests  made  on  structural  material. 


Digitized  by  VjOOQIC 


BBPOET  OF  DIBBOTQB  OF  BXJBBAU  OF  STANDABDS.  579 

PERSONNEL. 

(Organization  charts  of  divisions ;  staff  status,  individnal  records  of  all  employees,  in- 
eluding  military  employees :  appointments  and  personnel  changes ;  directories ;  systems  of 
examinations;  records  of  leave,  tardiness,  delinquency,  and  efficiency;  passes  and  cre- 
dential cards;  injury  and  flrst-aid  records  and  reports;  and  records  of  employees  who 
have  entered  the  military  service.) 

The  work  in  the  personnel  section  covers  a  wide  range  of  functions, 
all  pertinent  to  personnel  work,  but  involving  a  large  volume  of 
clerical  detail.  All  of  such  routine  has  been  carefully  standardized, 
and  a  system  of  process  charts  was  adopted.  Each  function  shows 
the  steps  required  and  the  action  points.  These  serve  as  a  guide  in 
standardizing  procedure  and  to  instruct  new  clerks. 

Present  Personnel. 

During  the  year  the  Bureau  staff  comprised  341  statutory  em- 
ployees and  about  809  engaged  in  research  and  investigations 
specially  authorized  by  Congress.  The  statutory  positions  included 
201  scientific  positions,  52  office  assistants,  55  engaged  in  the  opera- 
tion of  the  plant,  and  33  in  the  construction.  In  addition  to  the 
above  there  were  300  employees  detailed  from  other  Government  de- 
partments and  organizations  during  the  year  for  work  in  the  Bureau. 
The  Bureau  more  than  doubled  its  force  during  the  war. 

Effect  of  War  and  Armistice  on  Personnel. 

The  personnel  at  present  consists  of  over  1,000  re^lar  appointed 
employees,  as  compared  with  approximately  500  prior  to  the  war. 
The  highest  number  of  employees  at  any  one  time  during  the  year 
was  approximately  1,450,  of  which  800  included  detailed  employees 
from  the  Army,  Ifavy,  or  other  Government  establishments.  On 
June  30, 1919,  there  were  1,140  employees,  of  which  60  were  detailed 
employees.  The  above  figures  show  that  the  force  has  been  reduced 
bv  approximately  310  employees  since  the  armistice  was  signed. 
These  included  240  detailed  employees  and  70  regular  employees. 

Personnel  Changes. 

There  were  4,800  personnel  cha^ges  during  the  year.  These  in- 
cluded 1,505  separations  from  the  Bureau,  oi  which  378  were  resig- 
nations, 774  promotions^  and  1,909  appointments.  The  high  labor 
turnover  will  ^ve  some  idea  as  to  the  large  amount  of  work  required 
in  keeping  positions  filled.  How  serious  is  the  unusually  heavy  drain, 
due  to  the  demand  for  trained  employees,  is  shown  by  the  fact  that 
1,505  out  of  a  total  force  of  1,909  re^lar  appointed  employees,  or 
over  78  per  cent,  left  the  service  durm^  the  past  year.  A  detailed 
statement  of  the  personnel  changes  is  given  in  the  following  table : 

Pebsonal  Changes,  1918-19. 


Nature  of  position. 


Competitivo 

Excepted , 

Unclassified 

Total  peminnont. 
Temporary 


Appoint- 
ments. 


554 
14 
27 

595 
1,814 


Bepara* 
tlons. 


372 
1 
5 

378 
1,127 
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Sumnutry, 

Appointments 1, 909 

Separations 1,-505 

Promotions 774 

Reductions   23 

Other  changes 89 

Total  personnel  changes 4,300 

Personnel  Records. 

The  personnel  charts  were  revised  during  the  year  and  placed  in 
book  form,  with  a  new  type  of  visible  index.  This  provides  a  neat 
graphic  record  of  the  staff  status  instantly  accessible  and  visible 
and  facilitates  the  entries  of  personnel  changes.  A  list  of  all  em- 
ployees by  grades  and  senioritv  on  all  funds  was  compiled  during  the 
year.  This  record  is  on  a  visible  index  file  and  shows  at  a  glance  all 
employees  in  each  grade  by  seniority.  Such  data  are  so  often  called 
for  that  considerable  time  will  be  saved  in  preparing  lists.  An 
eflSciency  record  is  kept  of  all  junior  employees. 

Annual  and  Sick  Leave. 

The  following  table  shows  the  total  and  average  amount  of  annual 
and  sick  leave  taken  by  the  employees  of  the  Bureau  during  the 
calendar  year  1918 : 


Jjmre. 

Days. 

Average. 

Annnsl 

6,382 
2,296 

16.0 

Sick - 

6.4 

Total,  1018 

8,658 

20.4 

Averaeeinioi? 

24.8 

Eligibles. 

A  satisfactory  arrangement  was  effected  to  secure  prompt  certifica- 
tion of  eligibles  in  important  cases.  This  saves  at  least  10  days  in 
making  appointments.  Owing  to  the  variety  of  experts  required' and 
the  heavy  demand  for  labor,  the  civil-service  registers  proved  inade- 
quate. It  was  necessary  to  seek  temporary  assistants  in  nearly  75 
per  cent  of  the  cases,  nearly  all  of  whom  subsequently  qualified  by 
examination  and  were  given  permanent  appointments. 

Employees  in  Military  Service. 

Approximately  90  employees  left  the  Bureau  to  enter  the  organized 
military  service  during  the  war,  2  of  these  having  been  Imled  in 
action,  1  dyin^  of  disease,  and  1  dying  by  accident.  Employees  who 
entered  the  military  service  and  who  nave  ai)plied  for  reinstatement 
are  being  restored  to  the  Bureau  rolls  in  their  old  positions.  In  no 
case  has  the  salary  offered  been  less  than  that  which  the  employee 
was  receiving  when  he  left  the  service.  Many  of  the  Bureau's  experts 
were  necessarily  retained  for  scientific  research  in  connection  with 
military  problems. 

Additional  Work. 

The  method  prescribed  by  law  for  recommending  employees  for 
the  bonus  entails  much  extra  work  on  the  personnel  section.    Indi- 
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vidual  recommendation  is  required  in  each  case  where  the  employee 
has  entered  the  service  since  June  80, 1918,  or  where  employees  have 
been  promoted  in  excess  of  $200  since  that  date.  It  is  also  necessary 
to  keep  records  of  the  bonus  for  immediate  reference,  it  being  neces- 
sary to  verify  each  change  in  an  employee's  status.  Detailed  data 
is  also  furnished  to  the  Commission  on  Reclassification  of  Salaries 
as  to  each  personnel  change,  and  duties  of  old  and  new  positions. 

PUBLICATIONS. 

(Editorial  work,  routing  of  manoscrlpts  and  proof  documents;  archives;  handling  re- 
quests for  publications,  preparing  frauKs;  pubucatlon  stock  distribution;  abstracts  of 
publications. ) 

Publications  Issued  During  Year. 

The  publication  work  of  the  Bureau  was  reduced  to  a  minimum 
during  the  war,  so  that  aU  possible  service  might  be  rendered  to  the 
military  departments  directly  in  experimental  and  investigational 
work.  However,  during  the  nscal  year  the  Bureau  issued  53  publica- 
tions, 36  of  which  were  new  and  15  revised  editions.  Forty  publica- 
tions were  reprinted  without  revision.  The  new  publications  com- 
prised 12  scientific  papers,  15  technologic  papers,  6  circulars,  and 
8  miscellaneous  publications,  as  listed  below : 

Scientific  Papers. 

Wave  Lengths  In  the  Red  and  Infra-red  Spectra  of  Iron,  Cobalt,  and  Nickel 
Arcs. 

Spectroradiometrlc  Investigation  of  the  Transmission  of  Various  Substances. 

Electrical  Oscillations  in  Antennas  and  Inductance  Colls. 

Measurements  on  the  Index  of  Refraction  of  Air  for  Wave  Lengths  from 
2218-A  to  9000-A. 

Variance  of  Measuring  Instruments  and  Its  Relation  to  Accuracy  and  Sen- 
sitivity. 

Measurements  of  Wave  Lengths  in  the  Spectrum  of  Neon. 

The  Decrease  in  Ultra-Violet  and  Total  Radiation  with  Usage  of  Quartz- 
Mercury  Vapor  Lamps. 

A  Relation  Connecting  the  Derivatives  of  Physical  Quantities. 

Preliminary  Determination  of  the  Thermal  Expansion  of  Molybdenum. 

Optical  Conditions  Accompanying  the  S  trice  Which  Appear  as  Imperfections 
in  Optical  Glass. 

A  Simplification  of  the  Inverse-Rate  Method  for  Thermal  Analysis. 

Combustible-Gas  Detectors. 

Technologic  Papers. 

Determination  of  Permeability  of  Balloon  Fabrics. 

A  Portable  Cubic-Foot  Standard  for  Gas. 

New  Baum6  Scale  for  Sugar  Solutions. 

Siiica  Refractories—Factors  Affecting  their  Quality  and  Methods  of  Testing 
the  Raw  Materials  and  Finished  Ware. 

Toluol  Recovery. 

A  Critical  Study  of  the  Ledebur  Method  for  Determining  Oxygen  in  Iron  and 
Steel. 

The  Ultra-violet  and  Visible  Transmission  of  Eye-protective  Glasses. 

Tests  of  Hollow  Building  Tiles. 

Strength  and  Other  Properties  of  Wire  Rope. 

Tests  of  Eighteen  Concrete  Columns  Reinforced  with  Cast  Iron, 

Physical  and  Chemical  Tests  of  the  Commercial  Marbles  of  the  United  States. 

Constitution  of  Silica  Brick  and  Changes  Involved  Through  Repeated  Burn- 
ings at  High  Temperatures. 

Viscosity  of  Gasoline. 

A  Study  of  the  Goutal  Method  for  Determining  Carbon  Monoxide  and  Dioxide 
in  Steel. 

The  Effect  of  Solar  Radiation  upon  Balloons. 
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Circulars. 

Publications  of  the  Bureau  of  Standards. 
,   Aluminum  and  Its  Light  Alloys. 
The  Table  of  Unit  Dii^lacement  of  Commodities. 
Solders  for  Aluminum. 

Electrical  Characteristics  and  Testing  of  Dry  Cells. 
Recommended  Specification  for  Linseed  Oil — Raw,  Refined,  and  Boiled: 

Miscellaneous. 

Proceedings  of  the  Second  Annual  Textile  Conference  Held  at  the  Bureau  of 
Standards   (1917). 
Metric  Manual  for  Soldiers. 
Annual  Report  of  the  Director  for  Fiscal  Year  Ended  June  30,  1018. 

Distribution. 

As  provided  by  law  documents  are  mainly  distributed  by  the 
Superintendent  of  Documents.  A  proper  selection  of  suitable  pub- 
lications to  be  sent  in  response  to  many  of  the  requests  for  technical 
data  can'  be  made  only  in  close  contact  with  the  technicar  sections 
of  the  Bureau.  The  franks,  therefore,  are  prepared  at  the  Bureau  in 
the  publication  section. 

.  List  of  Publications. 

During  the  year  the  Bureau  completed  and  published  a  full  list 
of  publications  issued  by  the  Bureau  since  its  establishment.  The 
catalogue  is  descriptive  and  gives  for  each  title  a  technical  abstract 
of  the  publication,  and  a  comprehensive  index.  The  Bureau  will 
issue  a  quarterly  supplement  to  include  new  publications  published 
during  the  quarter.    This  list  of  publications  nas  already  proved  of 

g'eat  value  in  ^iding  the  economical  and  efficient  distribution  of 
ureau  publications.  The  abstract  gives  so  clearly  the  nature  of  the 
subject  matter  that  an  expert  can  promptly  decide  whether  the  pub- 
lication meets  his  need.  The  abstracts  form  an  excellent  summary 
of  the  entire  published  work. 

PROPERTY  AND  STORES. 

(Property  inspection;  quantity  and  quality  checking;  accession,  recording;  account- 
ability, charge  and  release ;  condemnation  and  disposal ;  stores,  stock  distribution,  and  re- 
newals.) 

Equipment. 

During  the  year  50,000  pieces  of  equipment  were  received,  serially 
numbered,  and  taken  up  on  the  inventory  records.  New  engraving 
and  stenciling  machines  were  procured  to  facilitate  the  placing  of 
Bureau  accession  numbers  on  all  pieces  of  equipment. 

Perpetual  Inventory  Records. 

The  improved  system  of  perpetual  inventory  records  is  now  fully 
established.  All  necessary  record  entries  are  made  at  one  writing  in 
place  of  the  three  separate  writings  formerly  req[uired.  This  greatly 
facilitates  prompt  local  and  central  handling  of  inventory  and  prop- 
erty transiers. 

Technical  Supplies. 

During  the  year  technical  supplies  valued  at  $65,000  were  issued 
to  the  various  technical  divisions  and  offices.  The  systematic  arrange- 
ment and  segregation  of  technical  supplies  in  the  storeroom  enaole 
the  attendants  to  give  quick  service,  each  class  of  stock  having  a 
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specific  and  indexed  location.  The  new  card  system  shows  at  a  glance 
ail  stock  on  hand,  amounts  issued,  and  organization  unit  drawing  the 
same.  This  permits  the  complete  accounting  for  all  supplies  issued 
and  charging  of  same  to  proper  units.  The  system  works  well,  and 
the  main  storeroom  is  now  supported  wholly  by  reimbursement  from 
allotments  to  the  various  divisions. 

Additional  Space  Needed. 

Additional  space  is  seriously  needed  to  permit  the  stock  to  be  kept 
on  one  floor,  systematically  arranged  on  shelves  according  to  classes 
of  material.  The  main  stock  supply  is  now  in  the  attic.  '  Suitable! 
quarters  would  reduce  by  two-thirds  the  labor  in  handling  supplies, 
and  the  attendants  could  more  promptly  and  efficiently  serve  the 
technical  needs. 

MAIL. 

(Handling  of  Incoming  and  outgoing  correspondence  of  all  kinds;  the  accession,  dis- 
tribution, and  filing  of  such  papers.) 

Filing  System. 

Marked  progress  was  made  during  the  year  in  perfecting  the  cen- 
tral filing  system.  An  accurate  check  is  now  available  for  the  loca- 
tion of  each  letter.  Two  sets  of  reference  slips  are  filed,  one  accord- 
ing to  organization  unit  of  reference  and  one  according  to  date,  the 
file  for  incoming  and  outgoing  letters  being  kept  separate.  This  has 
saved  appreciably  in  time  and  labor,  and  promoted  the  efficient 
handling  of  correspondence. 

New  Equipment. 

A  new  motor-driven  letter  opener  saves  the  time  of  one  employee 
previously  needed  for  the  work.  A  new  device  designed  ana  con- 
structed at  the  Bureau  is  used  to  photograph  all  important  incoming 
mail,  using  for  the  purpose  a  motion-picture  film.  The  photographic 
reference  record  of  mcoming  letters,  by  means  of  a  suital)le  projector, 
is  used  to  throw  the  image  of  the  letter  on  the  screen.  The  original 
letters,  as  soon  as  photographed,  are  at  once  available  for  distribution 
to  the  divisions  oi  the  Bureau.  The  saving  of  one  to  two  hours'  de- 
lay enables  the  mail  section  to  deliver  the  morning  mail  to  the  labora- 
tories by  10  o'  clock. 

Subject  Filing. 
The  Bureau  correspondence  is  filed  by  subject.    In  each  unit  sub- 

{'ect,  however,  a  series  of  monthly  folders  facilitates  the  transfer  of 
lack  correspondence.    This  simple  device  greatly  simplifies  the  clear- 
ing of  the  current  files  and  transfer  to  the  permanent  cases. 

Filing  E2quipment. 

The  new  equipment  obtained  for  properly  handling  the  large 
volume  of  correspondence  has  includea  a  sorting  cabinet,  small-let- 
ter sorters,  filing  units,  transfer  cases,  and  visible  guides.  Floor 
space  urgently  needed  for  systematic  storage  of  back  correspondence 
and  records  is  now  available,  since  the  photographic  shop  is  trans- 
ferred to  the  industrial  laboratory. 

Personnel. 

The  mailroom  staff  has  shown  cooperation  to  a  marked  degree 
in  excelling  previous  performance  in  the  proper  handling  of  the 
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Bureau's  correspondence.  The  arrearage  of  work  occasioned  by  the 
loss  of  experienced  clerks  due  to  the  war  has  been  gradually  over- 
come, and  with  new  equipment  already  ordered  the  work  can  speedily 
be  brought  up  to  date. 

LIBRARY. 

(Maintenance  of  scientific  and  technical  lil>rary;  bibliography;  selection  of  new  refer- 
ence books ;  preparing  book  lists  for  purchases ;  accessioning  new  books ;  loans  and  ac* 
coontability  records ;  assistance  to  technical  staff ;  and  binding  of  books  and  periodicals.) 

Accessioned  Volumes. 

At  the  close  of  the  fiscal  year  the  technical  library  of  the  Bureau 
had  17,742  accessioned  volumes.  Except  for  a  few  law  books,  these 
are  all  of  scientific  and  technical  character,  chiefly  in  the  subjects  of 
physics,  chemistry,  engineering,  and  special  technology.  During  the 
fiscal  year  346  new  volumes  were  accessioned. 

Technical  Journals. 

The  Bureau  receives  currently  442  scientific  and  technical  periodi- 
cals. During  the  year  steps  were  taken  toward  completing  some  of 
the  more  important  sets  which  are  in  great  demand  at  the  Bureau. 
About  one-half  of  the  periodicals  are  received  by  exchange  with  the 
Bureau's  publications.  The  following  is  an  interesting  analysis  of 
the  technical  journals  currently  received,  including  a  statenmt  of 
the  total  number  of  separate  parts : 


Subscrip- 
tion. 

Ex- 
change. 

Total 
Joomals. 

Total 
parts. 

Am^irifif^Ti .  . .  ^ , ,  T ,,..,,... T ....... . 

84 
49 
17 
69 
3 

115 
65 
21 

199 
104 

38 
.09 

82 

3,880 
1.645 

British  and  others  in  Bnglish 

French  and  others  in  French • 

584 

German 

1.640 

others 

29 

284 

Total ; 

222 

220 

442 

8,042 

Circulation. 

Apart  from  the  consultation  of  books  in  the  library  itself  and  the 
desk  copies  of  important  texts  permanently  assigned  to  the  labora- 
tories, tiiere  was  a  monthly  average  circulation  of  500  books  and 
journals.  Through  the  cooperative  arrangement  with  the  various 
libraries  in  Wasnington,  more  than  500  loans  were  made  to  the 
Bureau.  In  return,  the  Bureau  makes  loans  to  experts  in  other 
institutions  and  tenaers  the  Bureau's  facilities  and  library  for  con- 
sultation and  reference. 

Additional  Space. 

In  common  with  every  other  section  of  the  office,  additional  space 
is  urgently  needed.  A  new  periodical  rack  is  required  and  additional 
stacks.  The  Bureau's  library  is  increasing  at  a  rate  to  demand 
approximately  50  additional  shelves  per  year.  Furthermore,  the 
question  of  consolidating  the  overflow  library  now  located  in  the 
attic  and  transferring  it  to  the  main  library  should  receive  early 
attention.  This  can  be  done  when  additional  space  and  stacks  are 
available. 
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DISPATCH. 

(TsaDBportation  and  communlcatioii  of  all  kinds,  comprising  telephone  and  telegraph 
serylce,  express,  freight,  and  mail  shipments,  drayage,  motor-cycle,  and  other  messenger 
service  in  and  out  of  the  Bureau.) 

Shipping. 

The  consignments  handled  by  the  dispatch  section  of  the  Bureau 
during  the  past  year  far  exceeded  the  business  of  any  previous  year. 
The  system  for  recording  the  same  has  been  in  successful  and  satis- 
factory operation  during  the  year.  In  view  of  the  variety*  and  the 
delicate  or  dangerous  nature  of  the  many  instruments  and  materials 
shipped,  the  results  are  gratifying.  However,  with  the  consolidation 
of  the  Pittsburgh  laboratory  and  the  desirability  of  improving  the 
promptness  of  the  service,  especially  during  peak  periods,  at  least 
one  experienced  packer  and  two  laborers  Siould  be  added  to  the 
shipping-room  staff. 

Quarters. 

The  present  temporary  quarters  suffice  for  the  present.  Perma- 
nent provision  shomd  be  made — i)robably  in  another  building— for  a 
well-aesigned  shipping  room,  with  loading  platform  and  modem 
facilities  for  good  traffic  management. 

PURCHASE. 

(Trade  catalogues  and  dealers*  lists ;  requisition  inspection ;  preparation  of  bids,  re- 
quests, advertising,  and  orders ;  order  follow  up ;  purchase  and  transportation  checking.) 

Requisitions  and  Orders. 

During  the  year  8,800  requisitions  were  placed  for  supplies  and 
equipment  necessitating  special  orders.  A  shortening  of  the  routine 
now  permits  all  orders  to  be  mailed  the  same  day  as  written,  saving  a 
full  day's  time  in  each  case.  The  purchase  section  has  placed  travel- 
authorization  requests  on  the  same  basis  as  orders,  and  is  handling 
them  efficiently. 

Records, 

An  excellent  system  of  records  is  in  successful  operation,  and 
needed  information  is  obtainable  promptly.  The  follow  up  estab- 
lished during  the  year  proved  effective  in  expediting  the  checking  of 
material  received  and  payment  of  vouchers.  A  special  clerk  desig- 
nated as  "  voucher  runner  "  sees  to  it  that  all  accounts  are  handled 
promptly,  or  adequate  reason  is  given. 

Bids. 

The  last  appropriation  act  requiring  that  bids  be  solicited  of  all 
Government  departments  before  purchasing  from  outside  contractors 
greatly  increased  the  work  of  securing  material  and  involves  some 
aelay  in  securing  needed  equipment  and  supplies. 

Space  and  Assistance. 

The  concentration  of  purchase  work  in  the  purchase  section  has 
entailed  much  extra  work  for  which  additional  assistance  should  be 
provided  to  carry  it  efficiently.  larger  quarters  will  be  needed  or  the 
efficiency  of  this  service  will  be  impaired. 

Catalogue  Library. 

The  Purchase  Section  maintains  an  excellent  catalogue  library  ar- 
ranged alphabetically,  by  firms,  and  indexed  by  classes  of  articles, 
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including  especially  scientific  and  technical  equipment  and  supplies. 
In  addition  a  record  is  kept  of  the  location  of  all  catalogues  assigned 
or  loaned  to  the  staff. 

COPYING. 

iBditlng  rough  drafts  of  letters,  reports,  and  manuscripts ;  stenography ;  typewriting : 
mlmeograpny.) 

The  purpose  of  the  copying  section  can  not  be  efficiently  served 
until  an  adequate  force  of  typists  is  available  to  take  over  all  the 
principal  dictation  and  general  typewriting  of  the  oflSce  section.  If 
this  proves  feasible,  the  consolidation  should  be  extended  to  include 
most  of  the  work  of  the  scientific  and  technical  sections. 

The  members  of  the  copying  section  assisted  in  preparing  the  de- 
tails of  office  practice  and  procedure  charts,  including  organization 
charts  of  routme,  staff  assignment,  and  functions  in  connection  with 
the  general  office-organization  plan.  The  plan  is  novel  and  compre- 
hensive. The  details  are  described  in  another  part  of  this  report. 
Other  work  of  the  section  included  the  loaning  of  temporary  assist- 
ance in  case  of  illness  or  absence  on  leave,  the  handling  of  peak  loads 
of  work  in  various  parts  of  the  Bureau,  mimeograph  work,  and  the 
taking  of  miscellaneous  dictation. 

The  plan  for  the  development  of  a  copying  section  includes  the 
ultimate  provision  for  a  sufficiently  large  room  where  all  clerks  en- 
gaged in  copying  work  could  work  systematically  together,  so  that 
Uie  assignment  and  systematic  record  of  work  could  be  facilitated. 

INFORMATION. 

(Reference  of  technical  correspondence;  maintenance  of  a  progress-of-work  chart  and 
follow-op  system  covering  all  teBts,  subjects  of  inqnirv,  inyestiganons,  and  researches  In 
progress  for  the  military  services  and  to  some  extent  for  dvflian  agencies;  requesting, 
receiving,  distributing,  and  filing  of  scientific  and  technical  Information  of  a  mlUta^ 
bearing.) 

Progress-of-Work  Records. 

The  initiation  and  progress  of  tests,  investigations,  and  researches 
is  charted  for  military  and  related  work.  This  now  includes  the 
more  important  nonmilitary  work.  This  forms  an  available  and 
full  list  of  the  more  important  technical  activities  of  the  Bureau. 
During  the  year  4,209  separate  military  entries  were  carried  on  the 
progress-of-work  chart,  averaging  351  per  month,  and,  in  addition, 
220  important  industrial  investigations  were  charted.  The  entries 
include  dates  of  incoming  letter,  receipt  at  the  Bureau,  receipt  of 
the  materials  or  specimens  to  be  tested,  and  of  preparation  of  final 
report  and  its  mailing,  and  also  the  subjects  of  incoming  and  out- 
going correspondence  concerning  the  case.  A  systematic  follow  up 
and  record  thereof  is  provided. 

The  novel  form  of  chart  and  notation  used  has  attracted  interest 
outside  and  is  being  published  by  a  firm  publishing  forms  and  di- 
gests of  data  for  technical  work. 

Distribution  of  Technical  Information. 

The  Bureau  receives  many  technical  and  scientific  data,  to  some 
extent  confidential  in  character.  The  sources  include  the  Research 
Information  Service  of  the  National  Research  Council,  the  Air 
Service  Information  Group,  the  reference  library  of  the  Ordnance 
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Depaxtment  of  the  Army,  the  Bureau  of  Construction  and  Repair 
of  the  Navy  Department,  and  the  National  Advisory  Committee  for 
Aeronautics.  Such  data  are  referred  to  the  proper  technical  di- 
vision to  be  utilized  as  promptly  and  fully  as  possible. 

The  information  section  also  obtains  upon  request  of  any  author- 
ized member  of  the  staff  documents  of  this  character  available  at 
any  of  the  usual  sources  of  such  information.  Six  hundred  and 
twenty-one  separate  documents  of  this  character  have  been  secured 
on  such  requests  during  the  past  nine  months. 

Technical  News  Bulletin. 

The  Bureau  has  dispatched  at  frequent  intervals  since  December, 
1917,  to  the  military  and  naval  technical  and  executive  authorities 
and  other  cooperating  services,  a  confidential  bulletin  of  brief  cur- 
rent news  of  technical  and  scientific  progress  in  the  Bureau's  labo- 
ratories. The  diffusion  of  up-to-date  data  made  it  possible  for  of- 
ficers of  other  services  concerned  to  arrange  for  needed  cooperative 
work  and  for  early  application  of  the  results  when  exigent  work 
required. 

Recently  the  confidential  nature  of  the  bulletin  has  been  largely 
eliminated,  and  it  is  now  issued  as  the  Technical  News  Bulletin  of 
the  Bureau  of  Standards,  a  few  confidential  matters  of  military  im- 
portance being  reserved  tor  a  confidential  supplement  sent  only  to  a 
restricted  mailing  list.  During  the  past  fiscal  year  the  confidential 
or  news  bulletin  has  included  135  single-spaced  mimeographed  pages, 
under  a  total  of  426  separate  subject  headings.  The  many  inquiries 
for  information  about  work  in  progress  based  upon  this  bulletin  shows 
that  it  has  performed  useful  service  in  making  technical  information 
available  for  early  use. 

Miscellaneous  Information  Service. 

The  information  section  handles  many  inquiries  by  telephone  and 
otherwise  for  information  regarding  the  Bureau^s  work  and  puts  the 
inquirer  in  touch  with  the  proper  staff  expert,  a  matter  of  importance 
now  that  the  organization  is  so  large  and  comprises  so  many  and 
varied  activities.  Compilations  of  information  required  for  various 
purposes  are  also  undertaken — as,  for  example,  at  the  request  of  the 
War  Department  a  history  of  the  Bureau's  technical  participation  in 
the  work  of  aircraft  production — and  for  general  use  and  information 
an  analysis  of  the  memberships  of  experts  of  the  Bureau  staff  in  com- 
mittees of  the  various  technical  and  scientific  societies  witii  which  the 
Bureau  cooperates. 
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IV.  ENGINEERING  AND  CONSTRUCTION. 

I.  POWER  PLANT,  BUILDINGS  AND  GROUNDS,  AND 
TRANSPORTATION. 

[Power-plant  operatioii,  automobile  and  truck  service,  electrical  and  plumbing  installation  and 
standardization  of  testing  apparatus  and  conditions;   general  photography.] 

Operation  and  Maintenance  of  Mechanical  Plant. 

The  operation  and  maintenance  of  the  power  plant  is  a  very  im- 
portant part  of  the  work  of  the  engineering  division,  in  that  the 
entire  Bureau  is  dependent  thereon  for  the  various  laboratory  fa- 
cilities. The  power  plant  comprises  the  heating,  generating,  and 
refrigeration  equipment,  the  compressed  air,  vacuum,  and  high-pres- 
sure water  services,  and  the  storage-battery  equipment,  both  sta- 
tionary and  portable.  During  the  past  year  a  number  of  additions 
were  made  to  the  several  tj^pes  of  equipment  of  the  plant  in  those 
departments  which  were  critically  jn  need  of  additional  facilities. 
Two  200-horsepower  boilers  were  put  in  operation  during  the  past 
winter  and  made  possible  adequate  heating  of  the  Bureau.  At  pres- 
ent the  intallation  of  two  35()-horsepower  boilers  in  the  basement 
of  the  kiln  building  for  heating  the  industrial  and  kiln  buildings 
is  nearing  completion.  Additions  to  the  electrical  equipment  dur- 
ing the  year  include  a  300-kilowatt  synchronous  converter  and  200 
kilovolt-amperes  in  transformers.  The  converter,  while  not  exactly 
satisfactory  from  an  operating  standpoint,  is,  nevertheless,  a  great 
help  in  insuring  uninterrupted  direct-current  service.  The  trans- 
formers were  added  in  order  to  accommodate  several  large  electric 
furnaces  installed  for  the  metallurgical  and  heat  and  thermometry 
divisions. 

The  stationary  storage  batteries  were  renewed  during  the  year 
and  put  in  excellent  condition,  a  special  appropriation  having  been 
provided  for  the  purpose.  A  number  of  new  portable  storage  bat- 
teries were  also  added  to  the  plant  equipment.  The  rapid  expan- 
sion of  the  Bureau  in  all  its  branches,  due  to  its  war-time  activities, 
has  placed  a  severe  strain  on  the  power  plant,  and,  while  the  ad- 
ditions above  mentioned  have  provided  means  for  temporarily 
supplying  the  various  laboratory  facilities,  the  present  arrangement 
of  the  power-plant  equipment  is  far  from  satisfactory  both  from 
an  operating  standpomt  and  on  account  of  the  sizes  of  the  units 
and  variety  of  equipment,  and  must,  therefore,  be  considered  as 
only  of  a  temporary  nature.  For  instance,  the  entire  floor  space 
of  the  present  engine  room  has  been  used  for  machinery  and  switch- 
boards, and  the  synchronous  converter  necessarily  placed  in  the 
northwest  building,  some  distance  away;  the  boilers  in  the  kiln 
building  will  require  separate  operating  crews,  both  of  these  cases 
being  an  indication  of  now  the  operation  of  the  plant  has  become 
.  decentralized.  It  was  with  diflSculty  that  the  operation  of  the 
plant  was  managed  during  the  past  winter,  and  it  was  only  made 

?>ossible  with  several  labor-saving  devices  which  were  put  into  ef- 
ect  in  the  method  of  coal  and  ash  handling.    The  construction  of 
a  separate  heating  and  generating  plant,  including  all  the  mechan- 
ical equipment  adequate  for  the  present  and  future  requirements 
of  the  Bureau,  should  be  undertaken  at  once  not  only  as  essential 
688 
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to  better  efiBciency,  but  also  as  a  necessity  against  serious  interrup- 
tions of  service,  which  are,  indeed,  quite  probable  with  the  present 
plant.  The  plant  has  expanded  to  a  point  where  further  temporary 
expansion  is  almost  impossible,  and  its  capacity  is  frequently  taxed 
almost  to  the  limit. 

Transportation. 

The  operation  and  maintenance  of  the  transportation  equipment 
of  the  Bureau  is  cared  for  bv  this  section  of  the  engineering  division. 
The  equipment  consists  of  2  touring  cars,  1  ambulance,  1  mail 
truck,  and  freight-handling  trucks  of  the  following  capacities :  One 
2i-ton,  two  f-ton,  two  500-pound.  Owing  to  the  very  large  increase 
in  the  work  of  the  Bureau,  due  to  its  war  activities,  the  importance 
of  maintaining  ade(juate  truck  service  to  handle  the  freight,  express, 
etc.,  with  disfjatch  is  readily  apparent.  The  maximum  service  pos- 
sible was  obtained  from  the  various  machines,  and  consequently  hard 
usage  has  rendered  some  of  the  trucks  unfit  for  much  more  useful 
service.  Steps  are  being  taken  to  obtain  additional  trucks  of  larger 
capacity,  and  when  put  into  operation  they  will  greatly  relieve  the 
present  conditions.  Additional  space  is  urgently  needed  for  the 
garage  besides  the  temporary  building  constructed  during  the  year 
to  house  four  machines  not  used  for  freight  handling.  Methods  of 
better  adapting  the  present  equipment  by  changes  in  construction, 
etc.,  are  being  considered  and  will  probably  be  carried  out  during, 
the  coming  year. 

Construction  and  Repair. 

Electrical, — ^The  installation  of  all  electrical  wiring,  switchboards, 
and  equipment  for  laboratory  purposes  and  for  maintenance  of  the 
power  plant  is  performed  by  tnis  section.  Owing  to  the  chisiracter 
of  the  research  work  of  the  Bureau  the  electrical  work  is  in  many 
cases  unusually  complicated,  requiring  very  skilled  mechanics.  Be- 
sides the  installation  of  the  equipment,  this  section  also  repairs  and 
extends  this  equipment  as  required.  During  the  past  j^ear  the  in- 
stallation of  equipment  in  the  northwest  and  radio  buildings  was 
practically  completed.  There  were  included  in  these  installations 
several  electric  furnaces  of  large  capacity,  wiring  of  machine  tools, 
battery  installations,  and  many  extensive  additions  made  to  the 
electrical  work  throughout  the  entire  Bureau. 

Plumbing. — The  installation  of  all  pipe  work  required  for  various 
laboratory  facilities,  including  steam,  gas,  air,  vacuum,  water,  and 
refrigeration,  is  done  by  the  plumbing  section.  Here,  again,  owing 
to  the  nature  of  the  equipment,  which  is  installed  for  various  lab- 
oratory purposes,  well-trained  mechanics  are  necessary  for  the  pipe 
work  to  be  done.  The  work  during  the  past  year,  besides  including 
completion  of  the  equipment  piping  in  the  northwest  and  radio 
buildings,  also  covered  a  very  large  number  of  extensions  of  piping 
throughout  the  remainder  of  the  Bureau  and  a  very  large  amount  of 
repair  and  maintenance  work  of  the  plant  equipment.  In  both  the 
electrical  and  plumbing  sections  additional  help  is  urgently  needed, 
and  working  space  with  adeq^uate  tools  and  facilities  is  a*  pressing 
necessity.  It  is  possible  that,  m  the  very  near  future,  sufficient  room 
for  a  workshop  for  the  plumbing  and  electrical  sections  will  be 
obtainable,  and  such  an  addition  should  greatly  increase   the  effi- 
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ciency  of  these  sections  and  improve  the  character  of  the  work 
performed. 

Minor  Construction. — ^Under  this  section  are  included  various 
small  jobs  of  construction,  such  as  the  building  of  temporary  struc- 
tures, construction  and  repair  of  concrete  roads,  and  repairs  and 
alterations  to  existing  buildings.  The  personnel  of  this  section  is  at 
present  entirely  inadequate  owing  to  the  large  number  of  small  jobs 
always  on  hand.  During  the  past  year  a  ^mporary  building  was 
constructed  for  housing  four  automobiles,  concrete  roads  were  re- 

? aired,  and  about  200  feet  of  new  roadway  built  of  cinder  concrete, 
^aths  of  cinder  concrete  blocks  aggregating  600  feet  in  length  were 
also  constructed.  Numerous  extensions  were  made  to  the  drainage 
system  of  the  Bureau  grounds,  and  the  construction  of  retaining 
walls  was  begun.  A  number  of  repairs  and  alterations  were  also 
made  to  buildings,  including  partitions,  skjdights,  painting,  etc. 

Buildings  and  Grounds. 

Janitors  and  Laborers.— The  work  of  this  section  is  of  more  or  less 
routine  nature  and  comprises  the  cleaning  of  the  many  offices  and 
laboratories  of  the  Bureau  and  the  maintaining  of  sanitary  condi- 
tions throughout.  Owing  to  the  shifting  of  the  laboratories,  due  to 
expansion,  there  was  a  considerable  amount  of  moving  of  equipment, 
and  in  all  cases  where  such  moving  was  handled  through  this  sec- 
.tion  during  the  past  year  the  wore  was  done  most  economically. 
During  the  past  year  the  dynamometer  and  industrial  buildings  were 
practically  completed,  and  the  northwest  and  radio  buildings,  com- 
pleted during  the  previous  year,  were  fully  occupied  by  laboratories. 
There  should  be  a  material  increase  in  the  personnel  of  the  janitors 
and  laborers  to  care  efficiently  for  the  buildings  now  completed. 

Guards. — ^During  the  period  of  the  war  all  of  the  Bureau  buildings 
were  kept  under  guard,  and  men  were  stationed  at  the  entrance  doors 
of  the  buildings  for  this  purpose,  as  well  as  at  the  entrance  to  the 
Bureau  grounds.  Rigid  inspection  of  all  visitors  was  exercised,  and 
only  such  persons  as  could  snow  satisfactory  reasons  were  permitted 
to  enter  the  Bureau.  Early  in  the  year  1919  the  guards  were  re- 
moved from  the  entrance  doors  of  the  buildings,  but  the  inspection 
and  direction  of  visitors  is  continued  at  the  entrance  of  the  feureau 
grounds. 

Oflicer  of  the  Day. — ^This  office  was  provided  for  the  purpose  of 
having  at  the  Bureau  at  all  hours  some  one  authorized  to  represent 
the  Director  in  all  circumstances  requiring  the  decision  of  a  respon- 
sible officer,  when  the  Director  was  not  at  the  Bureau.  The  office  was 
filled  by  members  of  the  Bureau  staff,  each  of  whom  was  on  duty 
for  24  hours,  during  which  time  he  did  not  leave  the  Bureau.  In 
order  that  this  office  should  not  work  a  hardship  on  any  one  person, 
no  one  was  required  to  serve  as  officer  of  the  day  more  than  one  day 
per  month.  The  numerous  occasions  upon  which  this  office  proved 
to  be  of  special  advantage  are  conclusive  evidence  that  the  position 
should  be  permanently  authorized  and  adequate  compensation  given 
tlie  incumbent,  inasmuch  as  the  members  of  the  Bureau  staff  have  so 
far  served  as  officer  of  the  day  voluntarily  and  without  extra  com- 
pensation. 

Watchmen. — ^The  duties  of  the  watchmen  are  to  make  inspections 
')f  the  buildings  to  prevent  fire,  theft,  damage  by  weather,  etc.,  to  the 
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Bureau  property.  The  additional  buildings  recently  completed  have 
added  considerably  to  the  extent  of  the  work  reauired  by  the  watch- 
men, and,  while  a  small  addition  has  been  made  to  the  number  of 
watchmen  employed,  the  personnel  of  this  section  is  still  inadequate 
and  should  be  materially  increased  for  efficient  inspection  of  all  the 
laboratories. 

Grounds. — ^The  care  and  improvement  of  the  grounds  of  the 
Bureau  is  included  in  the  work  of  this  section.  Owing  to  the  ex- 
tensive building  operations  during  the  past  year,  certain  portions  of 
the  Bureau  grounds  could  not  be  taken  care  of  as  well  as  wiey  should 
have  been,  li  was  also  found  quite  difficult  during  the  past  year  to 
obtain  labor  at  such  times  as  it  could  be  used  to  the  best  advantage  in 
maintaining  the  proper  care  of  the  groimds. 

2.  PHOTOGRAPHIC  LABORATORY. 

[Investigatioii  of  photographic  apparatus;  testins  of  photographic  materials  and  apparatus; 
standardisation  ol  testing  apparatus  ana  conditions;  general  photography.] 

Sensitometer. 

A  sensitometer  has  been  designed  and  constructed  for  testing  the 
light-sensitive  characteristics  of  plates  and  films.  This  apparatus 
consists  of  three  parts:  (1)  The  sensitometer  for  making  accurately 
known  exposures,  (2)  the  thermostated  developing  bath,  and  (8)  the 
photometer  for  measuring  the  test  specimens.  A  circular  describing 
this  apparatus  and  method  of*  testing  was  prepared  and  distributed 
to  those  interested  in  this  work. 

More  than  100  tests  of  stained  and  bathed  plates  were  made  with 
this  apparatus  for  the  optical  section.  This  work  formed  a  part  of 
a  military  problem  in  connection  with  the  taking  of  photographs 
from  airplanes,  and  will  be  found  to  be  treated  more  fully  under 
"Aerial  Photography  "  in  the  report  of  the  optical  division. 

Developer  Testing. 

Samples  of  methol  substitutes  and  other  developers  were  tested  for 
several  Government  departments. 

Photographing  the  Mail. 

An  experimental  camera  for  photographing  the  mail  of  the  Bu- 
reau has  been  constructed  and  is  found  to  save  considerable  time  in 
briefing  and  recording  the  incoming  mail.  This  mail  formerly  was 
held  in  the  file  room  until  the  records  and  brief  were  made,  and  was 
then  delivered  to  the  various  sections  of  the  Bureau.  By  tne  photo- 
graphic method  the  mail  is  photographed  on  motion-picture  film  as 
soon  as  received  and  immediately  delivered  to  the  laboratories.    The 

Photographing  requires  from  10  to  20  minutes  for  the  entire  mail, 
'he  film  negatives  are  projected  to  original  size  by  means  of  a  small 
projection  lantern  and  the  brief  and  file  cards  made.  The  cost  is 
very  moderate ;  16  letters  are  copied  on  each  foot  of  film. 

General  Photography. 

During  the  past  fiscal  year  more  than  2,200  miscellaneous  photo- 
graphic requisitions  were  completed.  These  requisitions  called  for 
photographic  work  of  all  descriptions.  Much  of  this  was  in  con- 
nection with  the  Bureau's  military  problems.  In  addition  to  this, 
the  entire  personnel  of  this  Bureau  (approximately  1,600)  were 
photographed  for  pass  and  identification  purposes. 
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V.  GENERAL  RECOMMENDATIONS. 

Salaries. 

So  much  hSpS  been  said  in  former  reports,  in  the  submission  of  esti- 
mates and  the  public  press  as  to  the  inadequacy  of  salaries  of  scientific 
and  technical  experts  in  the  Government  service  that  it  seems  almost 
unnecessary  to  call  attention  at  this  time  to  a  condition  so  well  known. 

The  disparity  existinir  between  the  salaries  of  these  experts  in  the 
Government  service  and  elsewhere  is  so  great  tiiat  the  scientific  work 
of  the  Government  is  rapidly  being  affected  accordingly.  It  is  true 
that  the  conditions  existmg  m  connection  with  the  war  have  necessi- 
tated many  changes  in  the  scientific  personnel  of  the  Bureau.  Never- 
theless the  numtor  of  changes  during  the  past  year  amounts  practi- 
cally to  100  per  cent.  No  work  can  be  efficient  upon  that  basis.  Such 
changes  are  disastrous  to  scientific  or  technical  work. 

In  submitting  the  estimates  for  the  Bureau  of  Standards  for  the 
coming  year  it  nas  been  assumed  that  the  Joint  Committee  on  Reclas- 
sification of  Salaries  will  thoroughly  investigate  this  question  and 
make  recommendations  accordingly.  All  positions,  whether  old  or 
new,  submitted  in  the  estimates  for  1920-21  are  with  the  expectation 
that  they  wUl  be  adjusted  by  Congress  to  a  new  and  adequate  scale. 

Power  Plant. 

The  power  plant  of  the  Bureau  of  Standards  is  entirely  inadequate. 
It  now  consists  of  the  original  plant  constructed  for  two  buildings 
and  two  temporary  installations.  These  installations  should  be 
brought  togetner  under  one  roof  in  the  form  of  a  small  but  model 
power  plant  capable  of  heating  the  various  buildings  now  existing, 
with  provisions  for  its  extension  in  the  future.  It  should  also  pro- 
vide the  various  electrical  currents  for  power  and  experimental  pur- 
poses, as  well  as  other  utilities  required  at  the  Bureau.  The  need 
for  this  power  plant  has  existed  for  the  past  three  or  four  years,  but 
it  was  thought  unwise  to  begin  new  construction  during  the  war.  A 
thorough  report  has  been  made  on  the  situation  by  one  of  the  most 
competent  firms  of  consulting  engineers  in  the  country.  It  is  esti- 
mated that  such  a  power  plant  will  cost  in  the  neighborhood  of  $500,- 
000.  An  estimate  for  preparing  the  plans  and  beginning  the  con- 
struction of  the  building  for  such  a  power  plant  will  be  submitted. 

Remodeling  of  Building  for  Mechanical  Plant. 

The  building  in  which  are  housed  the  instrument  shops  and  much 
other  construction  work  was  the  first  erected  at  the  Bureau,  and  has 
become  entirely  inadequate  for  the  purpose  designed.  A  remodeling 
of  the  roof  of  this  building  will  make  available  an  entire  story.  Pro- 
visions for  this  alteration  have  been  requested  in  the  former  esti- 
mates and  will  be  resubmitted  for  the  years  1920-21. 

Additional  Land. 

I  would  again  call  attention  to  the  urgent  necessity  for  acquiring 
the  plot  of  ground  between  the  Bureau  s  site  and  Van  Ness  Street  on 
the  north  and  that  between  the  Bureau's  grounds  and  Tilden  Street  on 
592 
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the  south.  Estimates  have  been  submitted  previously,  and  an  appro- 
priation was  made  two  years  ago..  This,  however,  proved  to  be  inade- 
quate. A  careful  study  has  been  made  of  the  situation  and  an  esti- 
mate will  be  resubmitted.  It  is  to  be  regretted  that,  through  misun- 
derstandings and  the  great  difficulty  which  always  attends  the  pur- 
chase of  real  estate,  these  strips  have  not  been  secured  heretofore,  as  it 
was  evidently  the  intention  of  Congress  when  the  appropriation 
was  made  that  they  should  be  acquired. 

Care  of  Buildings  and  Grounds. 

It  has  been  practically  impossible,  as  well  as  inadvisable,  to  expend 
much  money  or  labor  upon  the  improvement  of  the  grounds  during 
the  war  period.  Nevertheless,  the  time  has  come  when  a  sufficient  sum 
should  be  provided  for  the  development  of  a  simple  but  appropriate 
plan  for  the  grounds  of  the  Bureau  of  Standards  and  the  putting  of 
the  same,  into  eifect.  The  appropriations  for  this  purpose  in  the  past 
have  been  such  as  to  cover  only  a  small  amount  of  the  most  urgent 
improvements  in  the  way  of  roads,  walks,  pipes,  wires,  etc.  An  esti- 
mate will  be  submitted  for  the  purpose.  It  is  realized  that  this  car 
not  be  accomplished  in  a  single  year,  but  the  most  necessary  improve 
ments  should  be  provided  for  at  once. 

Test-Car  Depot. 

Estimates  will  be  submitted  for  a  small  building  in  which  to  house 
and  care  for  the  Bureau's  test  cars  and  master  track  scale.  This 
building  should  be  situated  at  some  central  place.  This  important 
service  can  be  made  more  efficient  by  providing  a  small  depot  centrally 
located.  Every  effort  has  been  made  to  handle  this  from  Washington, 
but  experience  has  shown  that  a  small  substation  centrally  located  is 
necessary. 

Bespectfully, 

S.  W.  Stratton,  Director. 
To  Hon.  WnxiAM  C.  Bedfield, 

Secretary  of  Com/merce. 

ISeiSO— COM  1919 88 
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Departbcent  of  Commerce, 

Bureau  op  the  Census, 
Washington^  September  15^  1919. 
Sir  :  There  is  submitted  herewith  the  following  report  upon  the 
operations  of  the  Bureau  of  the  Census  during  the  fiscal  year  ended 
June  30, 1919,  and  the  work  now  in  progress : 

INTRODUCTION. 

The  end  of  the  fiscal  year  1919  marked  the  close  of  the  seven-year 
intercensal  period  during  which  the  Bureau  of  the  Census  carried  on 
numerous  hnes  of  statistical  work  at  decennial,  quinquennial,  bien- 
nial, annual,  quarterly,  monthly,  and  semimonthly  intervals,  as  pre- 
scribed by  law ;  and  on  Julv  1^  1919,  began  the  three-year  decennial 
census  period,  within  whicn  time  censuses  of  the  population,  agri- 
culture, manufactures,  mines  and  quarries,  oil  ana  gas  wells,  and 
forestry  and  forest  products  of  the  United  States  must  be  taken,  com- 
piled, and  published. 

One  of  the  prime  considerations  which  Congress  had  in  mind  in 
establishing  the  permanent  Bureau  in  1902  was  the  retention  of  a 
nucleus  of  trained  officials  and  employees  who  could  make  their  prep- 
arations for  each  decennial  census  in  the  light  of  the  experience 
gained  at  preceding  ones  and  whcjse  familiarity  with  the  work  would 
Be  of  incalculable  value  in  supervising  the  collection  and  compilation 
of  the  census  data.  During  the  intercensal  periods,  however,  the 
manifold  duties  of  the  Bureau  fully  justify  its  existence  as  a  perma- 
nent organization. 

During  the  fiscal  year  1919  the  Bureau  of  the  Census  carried  on 
the  compilation  of  the  results  of  its  quinquennial  census  of  electrical 
industries;  completed  the  work  on  its  decennial  inquiries  relating  to 
transportation  by  water  and  shipbuilding;  brought  well  toward  com- 
pletion the  preparation  of  its  decennial  report  on  religious  bodies; 
completed  and  published  its  special  report  on  marriage  and  divorce; 
conducted  its  annual  inquiries  relating  to  births,  deaths,  states,  and 
municipalities;  published  quarterly  statistics  of  stocks  of  leaf 
tobacco;  made  monthly  and  semimonthly  collections  and  publica- 
tions of  statistics  on  cotton,  cotton  seed,  and  cottonseed  products; 
made  special  enumerations  of  population  in  four  counties;  carried 
on  the  publication  of  weekly  mortality  reports  for  certain  large 
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cities;  compiled  statistics  relating  to  the  mortality  from  the  influ- 
enza epidemic;  performed  a  large  amount  of  war  work  for  other 
governmental  establishments  j  complied  with  numerous  requests  for 
m formation;  and  made  detailed  preparations  for  taking  the  Four- 
teenth (1920)  Decennial  Census. 

The  work  done  along  the  above  lines  during  the  fiscal  year  and 
since  its  close  is  described  below. 

CURRENT  AND  COMPLETED  WORK  ON  STATUTORY  INQUIRIES. 
ELECTRICAL   INDUSTRIES. 

Under  the  authority  of  the  act  creating  the  permanent  Census 
Bureau,  this  inquiry  has  been  made  at  five-year  intervals  since  1902. 
It  embraces  central  electric  light  and  power  stations,  electric  rail- 
ways, telephones  and  telegraphs,  and  mimicipal  electric  fire-alarm 
and  police-patrol  signaling  systems. 

The  inquiry  was  made,  in  accordance  with  the  usual  practice  of 
the  Bureau,  through  correspondence  so  far  as  it  was  practicable  to 
secure  the  data  in  this  manner.  It  was  necessary,  however,  to  send 
a  number  of  men  into  the  field  to  obtain  information  which  could 
not  be  secured  satisfactorily  by  mail.  The  field  canvass,  which  was 
made  by  the  Bureau's  permanent  employees,  was  begun  in  April, 

1918,  and  was  completed  in  the  following  December,  except  in  one 
State^  in  which  two  agents  were  employed  during  January,  1919,  in 
securing  reports  from  delinquent  establishments. 

A  preliminary  repert  on  ocean  cable  systems  was  prepared  and  re- 
leased for  use  by  morning  papers  on  November  18,  1918.  Early  in 
January.  1919,  the  Bureau  began  to  issue  press  summaries,  each 
giving,  tor  a  particular  State  or  group  of  States,  preliminary  sta- 
tistics for  central  electric  light  and  power  stations;  and  on  April  7, 

1919,  this  series  of  State  summaries  was  completed  and  a  summary 
covering  the  entire  United  States  was  issued.  Similarly,  State  sum- 
maries m  regard  to  electric  railways  were  issued,  beginning  in  Feb- 
ruary, 1919;  and  in  the  following  April  this  series  was  completed 
and  a  summary  for  the  entire  United  States  was  published.  A  sup- 
plemental statement  giving  figures  in  regard  to  capitalization  and 
traffic  of  electric  railways  was  given  to  the  press  unaer  date  of  July 
1,  1919.  A  preliminary  report  on  telephones  was  issued  in  M^rch. 
1919. 

Meanwhile  the  work  on  the  final  reports  was  under  way.  The 
tables  and  descriptive  text  for  the  light  and  power  station  report  are 
now  in  process  of  preparation.  The  general  tables  for  the  electric 
railway  report  have  been  completed  and  the  preparation  of  the 
text  and  text  tables  is  well  advanced.  Tables  and  text  for  the  final 
report  on  telephone  lines  will  be  sent  to  the  printer  on  September 
22.  Copy  for  the  final  report  on  telegraphs,  including  statistics  for 
railway  telegraph  and  telephone  lines,  was  sent  to  flie  printer  on 
March  4,  1919.  The  preparation  of  the  report  on  electric  fire-alarm 
and  police-patrol  signaling  systems  was  completed  in  January,  1919. 
This  report  and  that  on  telegraphs  were  issued  as  one  bulletin  on 
July  19,  1919.  A  press  summary  of  this  bulletin  was  sent  out  for 
release  on  July  17,  1919. 
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During  the  canvass  71,891  schedules  or  reports  were  received.  Of 
this  number^  19,220  were  secured  by  the  field  force  and  52,671  (in- 
cluding 22,762  received  through  the  American  Telephone  &  Tele- 
graph Co.)  bv  mail. 

The  several  electrical  industries  reports  present  information  as  to 
number  of  establishments,  character  of  ownership,  equipment,  in- 
come, expenses,  employees,  salaries  and  wages,  finances,  etc. 

A  few  of  the  facts  brought  out  by  the  smnmaries  already  pub- 
lished are: 

The  6,542  electric  light  and  power  stations  in  the  United  States 
during  the  year  1917  generated  more  than  26,000,000,000  kilowatt 
hours  of  electric  energy,  producing  an  income  of  over  half  a  billion 
dollars  and  giving  employment  to  more  than  100,000  persons,  whose 
salaries  and  wages  aggregated  nearly  $100,000,000. 

The  943  operating  electric  railways  of  liie  United  States  during 
the  year  1917  transported  over  11^000.000,000  fare-paying  passengers, 
representing  an  average  of  109  trips  lor  each  man,  woman,  and  diild 
in  the  United  States;  operated  102,608  cars  on  32,548  miles  of  lines; 
and  employed  294,826  persons,  to  whom  were  paid  salaries  and  wages 
aggregating  $267,240,362. 

The  number  of  telephones  in  use  in  the  United  States  at  the  close 
of  1917  was  11,716,520 — one  to  every  9  persons  or  every  2  families. 
Of  these  telephones,  7,326,858  were  operated  by  the  145  Bell- 
controlled  systems  and  the  remaining  4,389,662  belonged  to  the 
53,089  independent  systems.  The  number  of  calls  made  during  the 
year  was  estimated  at  21,846,000,000 — an  average  of  more  than  200 
per  capita. 

The  21  commercial  land  telegraph  systems  in  the  United  States 
in  1917  operated  241,012  miles  of  pole  line,  comprising  1,888,793 
miles  of  wire,  sent  151,725,228  messages,  and  employed  47,227  per- 
sons, to  whom  were  paid  salaries  and  wages  amounting  to 
$36,392,140. 

The  six  ocean-cabfe  systems  of  the  United  States  operated  46,950 
nautical  miles  of  cable  and  transmitted  2,913,250  messages  in  1917. 

TRANSPORTATION    BY   WATER. 

The  census  of  transportation  by  water  is,  \mder  the  law,  a  decen- 
nial inquiry.  The  work  on  the  last  such  census,  which  covered  the 
calendar  vear  ended  December  31,  1916,  was  described  in  my  report 
for  the  fiscal  year  1918.  In  order  to  avoid  the  disclosure  of  in- 
formation of  value  to  the  enemy,  the  Secretarv  of  Commerce  had 
directed  that  the  water-transportation  report  be  not  made  public 
during  the  war;  and  for  this  reason,  and  in  order  to  permit  the 
employment  of  the  census  force  on  more  pressing  work,  especially 
war  work,  its  compilation  was  suspended  for  several  months.  After 
the  signing  of  the  armistice  the  report  was  completed  and  sent  to  the 
printer,  and  it  will  be  ready  for  aistribution  in  the  near  future. 

TTiis  report,  which  will  be  published  in  a  quarto  volume  of  ap- 
proximately 300  pages,  will  contain  statistics  regarding  American 
documented  and  undocumented  vessels  or  craft  of  5  tons  register 
or  over,  classified  by  geographic  divisions,  namely,  the  Atlantic  coast 
and  Gulf  of  Mexico,  the  Pacific  coast^  includinc;  Alaska,  the  Great 
Lakes  and  St.  Lawrence  River,  the  Mississippi  Kiver  and  its  tribu- 
taries, and  canals  and  other  inland  waters. 
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SHIPBUILDINO. 

Statistics  for  this  industry  were  collected  in  connection  with  the 
quinquennial  census  of  manufactures  covering  the  calendar  year 
1914,  and  a  further  canvass  was  made  in  conjimction  with  the  cen- 
sus of  transportation  by  water  taken  as  of  December  31,  1916.  Al- 
though the  results  of  these  two  investigations  were  compiled  and 
the  preparation  of  the  combined  report  completed  prior  to  the  be- 
ginning of  the  fiscal  year  1919,  the  Secretary  of  Commerce  directed 
that  they  be  withheld  from  publication^  at  the  time  because  of  the 
inadvisability  of  giving  out  the  information  during  the  period  of 
the  war.  The  figures,  however,  were  placed  immediately  at  the  dis- 
posal of  the  Shipping  Board  and  other  war  agencies  of  the  Govern- 
ment. In  Januaiy,  1919,  the  restriction  upon  their  publication  hav- 
ing been  removed,  the  manuscript  was  sent  to  the  printer  and  the 
report  was  issued,  in,  bulletin  form,  on  May  16,  1919. 

The  statistics  cover  establishments  engaged  in  the  construction 
and  repair  of  vessels,  ships,  and  boats  of  all  classes.  Data  for  ship- 
yards operated  by  the  Federal  Government  are  shown  separately. 

RELIGIOUS    BODIES. 

The  last  decennial  census  of  religious  bodies  covered  the  calendar 
year  1916.  The  collection  of  the  data  for  97  per  cent  of  the  churches 
was  made  during  1917,  and  for  the  remaining  3  per  cent  was  com- 
pleted in  March,  1918.  The  work  was  done  almost  entirely  through 
correspondence. 

On  May  2,  1918,  the  Bureau  issued  a  press  announcement  giving 

Sreliminary  figures,  subject  to  correction,  showing,  by  principal 
enominations,  the  numbers  of  church  organizations,  members,  mm- 
isters,  Sunday  schools,  and  Sunday-school  officers,  teachers,  and 
scholars;  and  on  January  17, 1919,  a  second  press  announcement  was 
published  which  embodied  a  revision  of  the  first,  and  in  addition 
presented  statistics  as  to  the  number  of  church  edifices,  value  of 
church  property,  and  expenditures  by  religious  bodies.  ^ 

The  report  on  religious  bodies  covers  202  denominations  and  will 
be  published  in  2  parts,  with  a  total  of  1,821  pages.  Part  I,  of  594 
pages,  contains  14  general  tables,  of  which  10  present  statistics,  by 
denominations,  for  the  United  States,  States,  counties,  and  cities, 
and  4  give  statistics  for  those  denominations  composed  wholly  or  in 
part  of  Negro  organizations.  In  addition,  this  volume  includes  a 
textual  discussion  of  the  various  items  of  inquiry,  such  as  church 
organizations,  church  members,  value  of  property,  etc.,  by  denomina- 
tions; statistics  of  ministers  in  their  relation  to  church  work  and 
their  compensation;  data  as  to  languages  used  in  church  services; 
a  summary  of  the  work  or  general  missionary,  educational,  and  phil- 
anthropic activities  of  the  denominations;  summarized  statistics  of 
all  denominations  for  States,  counties,  and  cities;  and  a  summary 
of  the  statistics  for  Negro  organizations.  Part  I  is  now  in  the  hands 
of  the  printer  and  will  probably  be  issued  in  November,  1919. 

Part  II,  of  727  pages,  consists  of  202  sections,  each  presenting  a 
statement  of  the  history,  doctrine,  polity,  and  work  of  a  particular 
denomination,  together  with  a  brief  summary  and  review  of  the 
principal  statistics  by  States,  and  by  ecclesiastical  divisions  where 
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such  divisions  exist.  Part  II  is  in  press  and  will  be  issued  in  Novem- 
ber, 1919. 

The  preparation  of  the  religious  bodies  report  was  frequently  inter- 
rupted oy  war  work,  and  the  printing  has  also  been  delayed  by  con- 
ditions arising  as  a  result  of  the  war. 

This  report  shows  a  total  of  227,487  church  organizations  in  1916, 
with  an  aggregate  membership  of  41,926,854.  Of  this  aggregate,  the 
Roman  Catholic  church  reported  15,721,816  members,  or  37.5  per 
cent  The  number  of  Sunday  schools  was  194,759,  with  1,952,631 
officers  and  teachers  and  19,935,890  scholars.  The  increase  in  church 
membership  during  the  10-year  period  1906-1916  was  19.6  per  cent, 
a  rate  slightly  below  that  for  the  increase  in  the  population  of  the 
United  States  between  1900  and  1910  (21  per  cent). 

VITAL  STATISTICS. 

Birth  statistics, — Beginning  with  1915,  the  Census  Bureau  has 
made  annual  collections  of  birth  statistics  from  a  registration  area 
made  up  of  the  District  of  Columbia  and  of  those  States  having 
adequate  birth-registration  systems.  This  area  has  grown  rapidly. 
It  comprised,  in  1915,  only  the  six  New  England  States,  New  York, 
Pennsylvania,  Michigan,  Minnesota,  and  the  District  of  Columbia, 
with  a  total  population  amounting  to  about  31  per  cent  of  the  ag- 
gregate for  the  country,  but  embraced  in  1917,  in  addition  to  the 
States  and  District  just  named,  the  States  of  Indiana,  Kansas,  Ken- 
tucky, Maryland,  North  Carolina,  Ohio,  Utah,  Virginia,  Washington, 
and  Wisconsin,  with  a  total  population  estimated  at  53  per  cent  oi 
the  aggregate  for  the  United  States.  /  No  changes  have  been  made 
since  1917.  During  the  fiscal  year  1919,  however,  tests  were  made  in 
Illinois  and  Mississippi,  but  the  birth  registration  in  both  States 
failed  to  measure  up  to  the  Bureau's  standard  of  90  per  cent  of  com- 
pleteness. 

The  birth  statistics  show,  for  the  registration  area  and  its  sub- 
divisions, number  of  births,  by  sex,  color,  and  month  of  occurrence ; 
births  of  white  children,  by  country  of  birth  of  father  and  mother; 
total  deaths  (exclusive  of  stillbirths);  births  per  100  deaths;  birth 
rates  and  infant  mortality;  deaths  (exclusive  of  stillbirths)  from  im- 
portant causes  for  12  subdivisions  of  first  year  of  life;  legitimacy: 
plural  births;  ages  of  father  and  mother;  and  total  number  oi 
children  bom  to  each  mother  who  gave  birth  to  a  child  during  year 
covered  by  report,  and  number  of  surviving  children. 

A  press  summary  of  the  birth-statistics  report  for  1917  was  issued 
in  June,  1919.  This  simimary  showed  a  total  of  1,353,792  living 
births  in  the  birth-registration  area,  representing  a  rate  of  24.6  per 
1,000  of  population.  The  total  number  of  deaths  in  the  same  area 
was  776,222,  or  14.1  per  1,000.  The  births  thus  exceeded  the  deaths 
by  74.4  per  cent,  this  excess  being  equal  to  about  1  per  cent  of  the 
total  population  of  the  area.  The  mortality  rate  for  infants  under 
1  year  of  age  averaged  93.8  per  1,000  living  births. 

The  report  itself  was  completed  and  copy  sent  to  the  printer  in 
July,  1919,  and  work  is  progressing  satisfactorily  on  the  report  for 
1918. 

Mortality  statistics, — ^The  Census  Bureau's  series  of  mortality  re- 
ports began  with  the  year  1900.    These  reports  have  been  based  on 
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data  collected  from  States  and  cities  in  which  the  registration  of 
deaths  Was  accepted  by  the  Census  Bureau,  after  suitable  tests,  as 
covering  at  least  90  per  cent  of  the  total  mortality.  The  death- 
registration  area  has  greatly  increased  in  size  since  1900,  when  it 
contained  only  40.6  per  cent  of  the  population  of  the  country.  It 
now  comprises  31  States—the  six  New  ilngland  States,  New  York, 
Pennsylvania,  New  Jersey,  Maryland,  Virginia,  North  Carolina, 
South  Carolina,  Louisiana,  Mississippi,  Tennessee,  Kentuc^,  Ohio, 
Indiana,  Illinois,  Michigan/V7isconsin,  Minnesota,  Missouri,  Kansas, 
Colorado,  Utah,  Montana,  Washington,  Oregon,  and  California — ^the 
Territory  of  Hawaii,  the  District  of  Columbia,  and  23  cities  in  non- 
registration States,  and  contains  approximately  four-fifths  of  the 
population  of  the  country.  The  most  recent  additions  are  Illinois, 
Louisiana,  and  Oregon,  admitted  for  the  year  1918,  and  Mississippi, 
admitted  for  1919. 

The  annual  mortality  report  for  the  calendar  year  1917  was  com- 
pleted and  copy  sent  to  the  printer  before  the  close  of  the  fiscal 
year,  and  will  be  issued  in  November,  1919.  This  report  shows,  for 
the  entire  registration  area,  for  the  individual  States,  and  for  cities 
and  counties,  the  number  of  deaths  (exclusive  of  stillbirths),  and  it 
shows  for  States  and  cities  the  number  of  deaths  by  month  oi  occur- 
rence, age,  sex,  color,  nativity  and  parent  nativity  for  whites,  and 
cause.  Death  rates  from  all  causes  combined  and  from  individual 
causes  are  also  given. 

A  press  summary  giving  data  in  regard  to  deaths  during  the  calendar 
year  1917  from  all  causes  combined  and  from  the  principal  causes  sepa- 
rately, for  the  registration  area  as  a  whole,  was  issued  June  25,  1919. 
The  total  number  of  deaths  reported  (exclusive  of  Hawaii)  was  1,068,- 
932,  representing  a  rate  of  14.2  per  1,000  of  population.  Of  these 
deaths,  nearly  one-third  were  due  to  three  causes---heart  diseases,  pneu- 
monia, and  tuberculosis — and  nearly  another  third  resulted  from  the 
following  nine  causes :  Bright's  disease  and  nephritis,  apoplexy,  can- 
cer, diarrhea  and  enteritis,  arterial  diseases,  influenza,  diabetes,  diph- 
theria, and  bronchitis.  Tuberculosis  in  its  various  forms,  which  a 
few  years  ago  was  responsible  for  more  deaths  than  any  other  single 
cause,  occupied  third  place  in  this  respect  in  1917,  havmg  fallen  be- 
hind heart  diseases  and  pneumonia. 

Weekly  Health  Index. — ^The  publication  of  the  "  Weekly  Health 
Index,"  which  was  inaugurated  in  October,  1917,  and  which  gives 
mortality  reports  from  46  of  the  largest  cities  of  the  country,  has 
been  continued.  The  total  number  of  deaths  reported  for  the  week 
^stillbirths  excluded),  the  death  rate,  the  number  of  deaths  of  in- 
lants  under  1  year  of  age,  and  the  proportion  which  such  deaths 
represent  of  the  total  are  shown.  During  the  epidemic  of  influenza 
and  pneumonia  additional  sheets  were  included  which  gave  the 
number  of  deaths  resulting  from  those  causes.  Beginning  with  the 
issue  for  Jime  17,  1919,  there  have  also  been  shown  for  each  week 
statistics,  obtained  from  the  leading  industrial  insurance  companies, 
as  to  number  of  policies  in  force^  total  number  of  death  claims,  and 
number  of  claims  per  1,000  policies  in  force. 

Distribution  of  Physicians^  Pocket  Reference  to  the  International 
List  of  Causes  of  Death. — ^During  the  nscal  year  148,000  copies  of 
this  publication  were  distributed  by  mail  to  physicians,  in  an  endeavor 
to  reach  every  physician  in  the  United  States. 
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Need  of  Federal  legislation  providing  for  registration  of  hirths 
and  deathfS, — In  the  matter  of  birth  and  death  registration  the 
United  States  has  not  kept  pace  with  many  of  the  more  enlightened 
countries  of  the  world.  This  condition  is  due  to  the  fact  that  regis- 
tration has  been  left  to  the  control  of  the  individual  State  govern- 
ments, many  of  which  have  failed  to  establish  and  maintain  adequate 
systems  of  recording  births  and  deaths.  The  practice  of  the  Census 
Bureau  is  to  admit  to  the  "  birth-registration  area  "  those  States,  and 
to  the  "  death-registration  area  "  those  States  and  those  cities  in  non- 
registration States,  in  which  the  Bureau's  tests  indicate  the  registra- 
tion to  represent  at  least  90  per  cent  of  all  births  or  of  all  deaths,  as 
the  case  may  be,  and  in  which  the  registration  systems  are  such  as  to 
justify  the  expectation  of  a  still  more  nearly  complete  registration  in 
the  future.  The  present  birth-registration  area  comprises  20  States 
and  the  District  of  Columbia  and  is  estimated  to  contain  53  per  cent 
of  the  country's  population ;  and  the  present  death-registration  area 
is  made  up  of  31  States,  23  cities  in  other  States,  the  District  of  Co- 
lumbia, and  the  Territory  of  Hawaii,  with  a  combined  population 
estimated  at  80  per  cent  of  the  total  for  the  country. 

Thus  far  the  only  legislative  action  takeji  by  the  Federal  Govern- 
ment toward  the  improvement  of  our  vital  statistics  is  found  in  a 
joint  resolution  of  Congress  approved  February  11,  1903,  requesting 
the  State  authorities  to  cooperate  with  the  Census  Bureau  in  securing 
a  uniform  system  of  birth  and  death  registration.  The  Bureau  itself 
has  achieved  some  success  in  arousing  the  interest  of  the  States  in  the 
matter.  Under  present  conditions,  however,  it  is  likely  to  be  many 
years  before  the  last  one  of  the  48  States  enacts  and  properly  admin- 
isters adequate  registration  laws.  It  will  thus  be  necessary,  if  the 
birth  and  mortality  records  of  every  municipality  and  county  are 
to  be  made  reliable,  permanent,  and  readily  available  for  reference 
at  any  time  in  the  near  future,  to  provide  for  a  comprehensive  system 
of  Federal  control  and  supervision.  I  recommend,  therefore,  that 
this  be  done. 

FINANCIAL  STATISTICS  OF  CITIES. 

The  report  presenting  financial  statistics  of  cities  having  more  than 
30,000  inhabitants  for  the  fiscal  year  1918  was  completed  and  copy 
sent  to  the  printer  on  March  17,  1919,  and  will  be  issued  in  October, 
1919.  This  report  is  one  of  an  annual  series  which  was  inaugurated 
when  the  Bureau  of  the  Census  became  a  permanent  organization  in 
1902.  It  is  a  357-page  quarto  volume  giving  statistics  in  regard  to 
(1^  total  and  per  capita  receipts  from  the  various  sources  of  revenue; 
(2)  total  and  per  capita  payments  for  expenses,  interest,  and  out- 
lays; (3)  total  value  of  city  properties;  (4)  total  and  per  capita  in- 
debtedness, purpose  of  issue,  and  rate  of  interest;  and  (5)  assessed 
valuation  of  property,  basis  of  assessment,  tax  levies,  rates,  and 
methods  of  assessment.  The  figures  for  each  city  relate  to  its  latest 
fiscal  year  ended  prior  to  July  1,  1918.  In  addition  to  the  financial 
statistics  just  specified,  the  report  presents  various  other  items  of  in- 
formation of  interest  to  municipal  officials,  members  of  civic  bodies, 
etc. 

A  press  summary  of  the  report  for  the  fiscal  year  1918  will  be 
issued  in  October,  1919.   Among  the  more  important  of  the  facts  that 
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will  be  set  forth  in  this  summary  are  the  following :  In  147  of  the 
227  cities  of  more  than  30,000  population,  the  excess  of  expenditures 
for  governmental  costs,  including  interest  and  outlays  for  permanent 
improvements,  over  revenues  during  the  fiscal  year  amounted  to 
$70,923,990,  or  $3.48  per  capita,  fit  the  remaining  80  cities  the 
excess  of  revenues  over  expenditures  was  $22,323,060,  or  $1.60  per 
capita.  Taking  the  entire  227  cities  as  a  group,  the  excess  of  ex- 
penditures over  revenues  amoimted  to  $48,600,930,  or  $1.42  per 
capita. 

The  field  and  office  work  on  the  1919  inquiry  is  now  in  progress, 
and  copy  for  the  report  will  probably  be  sent  to  the  printer  early  in 
the  spring  of  1920. 

GENERAL  STATISTICS  OF   CITIES. 

It  has  been  the  practice  of  the  Census  Bureau,  since  its  establish- 
ment on  a  permanent  basis  in  1902^  to  issue  reports  on  various  phases 
of  municipal  governmental  activities,  in  addition  to  the  financial 
reports,  imder  the  title  "General  Statistics  of  Cities."  At  first 
these  general  statistics  were  issued  biennially,  but  for  the  fiscal  years 
1915  to  1918,  inclusive,  they  have  been  published  annually.  For  J  91 8 
the  subject  covered  under  this  head  was  municipal  markets  in  cities 
of  over  30,000  population.  Copy  for  the  report  was  transmitted  to 
the  printer  January  31,  1919;  on  May  12  a  press  summary  was 
issued ;  and  on  July  28  the  complete  report  was  published  m  the 
form  of  a  56-page  bulletin.  This  report  showed  a  total  of  237 
municipal  markets  maintained  by  128  of  the  227  cities  having  more 
than  30,000  inhabitants.  (Many  of  the  smaller  cities,  also  maintain 
markets,  but  since  the  Bureau  is  authorized  by  law  to  collect  statistics 
only  from  those  having  more  than  30,000  inhabitants,  it  was  impos- 
sible to  extend  the  inquiry  so  as  to  cover  the  entire  field.) 

Although  the  municipal  market  is  by  no  means  a  new  institution, 
it  has  received  a  great  impetus  in  recent  years.  In  fact,  no  fewer 
than  107  of  the  23y  markets  covered  by  the  report  have  been  estab- 
lished since  the  beginning  of  the  present  century,  ^  and  67  have 
commenced  operations  since  January  1, 1914.  The  subject  is  a  timely 
one  in  view  of  the  abnormally  high  prices  now  charged  for  most 
foodstuffs,  and  the  information  presented  in  the  report  will  be  of 
value  to  cities  that  have  not  yet  established  municipal  markets  but 
are  contemplating  doing  so. 

Early  in  the  fiscal  year  two  reports — '^  Specified  Sources  of  Mimici- 
pal  Revenue:  1917,"  and  "  Statistics  of  Fire  Departments:  1917" — 
which  had  been  prepared  during  the  preceding  fiscal  year  were 
published. 

Because  of  the  necessity  for  curtailing  its  current  inquiries  in 
order  that  the  Bureau  may  have  available  for  the  Fourteenth  Census 
work  a  sufficient  number  of  trained  employees,  no  report  giving 
general  statistics  of  cities  will  be  compiled  for  tne  fiscal  year  1919. 

FINANCIAL  STATISTICS  OF  STATES. 

The  report  presenting  financial  statistics  of  States  for  the  latest 
fiscal  year  was  completed  and  copy  was  sent  to  the  printer  on  April 
19,  1919,  and  was  issued  in  September,  1919.     The  report  on  this 
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subject  is  the  fourth  of  the  annual  series  of  which  it  forms  a  part. 
It  follows  closely  the  lines  of  the  reports  giving  financial  statistics 
of  cities,  showing  in  detail  State  revenues,  expenditures,  properties, 
indebtedness,  assessments,  tax  rates,  etc.  In  fact,  the  only  changes 
made  in  the  municipal  classifications  in  adapting  them  to  the  State 
reports  consist  in  the  addition  of  items  showing  certain  functions 
exercised  by  State  governments  that  do  not  generally  pertain  to 
municipal  governments. 

A  press  summary  of  the  report  for  the  fiscal  year  1918  was  issued 
under  date  of  August  4,  1919.  Among  the  more  important  of  the 
facts  set  forth  in  this  smnmary  are  the  following:  In  30  of  the  48 
States  the  revenues  exceeded  the  expenditures  for  governmental 
costs,  including  interest  and  outlays  lor  permanent  improvements, 
by  $37,417,163,  or  55.5  cents  per  capita;  but  in  the  remaining  18 
States  the  revenues  fell  below  the  expenditures  by  $14,597,449,  or 
40.5  cents  per  capita.  Taking  the  entire  48  States  as  a  whole,  the 
excess  of  revenues  over  expenditures  was  $22,819,714,  or  22.1  cents 
per  capita. 

Work  on  the  inquiry  for  the  fiscal  year  1919  is  now  in  progress, 
and  the  copy  for  the  report  will  probably  be  sent  to  the  prmter 
early  in  the  spring  of  1920. 

The  State  finance  reports,  which  present  the  only  statistics  that 
permit  comparison  of  the  revenues,  expenditures,  ana  other  financial 
transactions  of  State  governments,  have  been  well  received  by  the 
State  oflScials,  and  as  a  result  of  the  inauguration  of  this  inquiry 
proper  accounting  systems  have  already  been  adopted  in  certain 
States  which  had  not  formerly  maintained  them. 

CXnrON  AND  COTTON   SEED. 

During  the  fiscal  year  the  Census  Bureau  carried  on  its  regular 
inquiries  relating  to  cotton  and  to  cotton  seed.  In  addition  to  an 
annual  bulletin  on  cotton  production  and  distribution  for  the  season 
of  1917-18  and  a  pamphlet  giving  complete  statistics  of  cotton 
ginned  from  the  crop  oi  1918,  there  were  issued  10  reports  relating 
to  cotton  ginned  to  specified  dates  during  the  ginning  season;  12 
reports,  at  monthly  mtervals,  on  cotton  consiuned,  imported,  ex- 
ported, and  on  hand,  and  active  consuming  cotton  spindles;  and 
another  monthly  series  relating  to  cotton  seed  received,  crushed,  and 
on  hand,  and  cottonseed  products  manufactured,  shipped  out,  and 
on  hand. 

The  annual  bulletin  presents  the  statistics  published  in  the  periodi- 
cal reports  for  the  preceding  year,  with  additions  and  amplifications, 
together  with  data  relative  to  cotton  production  and  consumption 
in  foreign  countries  and  other  information  in  regard  to  the  cotton 
and  cottonseed-products  industries.  The  pamphlet  presenting  the 
final  figures  on  cotton  ginned  from  the  crop  of  1918  (together  with 
data  for  earlier  years)  was  distributed  in  time  to  be  of  use  in  making 
comparisons  between  the  ginnings  from  the  crop  of  1919  and  those 
for  corresponding  periods  in  preceding  years.  The  periodical  and 
monthly  .reports  on  cotton  ginned,  cotton  consumed,  cotton  seed  and 
its  products,  eto.,  are  issued  in  the  form  of  post  cards,  which  are 
mailed  to  large  numbers  of  growers,  ginners,  manufacturers,  dealers, 
and  others  interested  in  the  cotton  and  cottonseed  industries. 
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The  extension  of  cotton  growing  southward  into  Florida  has  neces- 
sitated the  establishment  of  new  ginneries.  The  Bureau  has  accord- 
ingly sent  circular  letters  to  some  300  postmasters  in  that  section  in 
order  to  obtain  the  names  of  all  ginneries  established,  so  that  com- 
plete information  as  to  cotton  ginning  in  Florida  may  be  collected. 

The  pamphlet  giving  statistics  in  regard  to  the  1918  cotton  crop 
showed  a  production  of  12,040,532  equivalent  500-pound  bales,  gross 
weight.  This  crop  was  greater  than  the  crops  of  the  preceding  3 
years,  but  was  somewhat  below  the  averages  for  the  last  5  years  and 
the  last  10  years — 12,423,917  bales  and  12,728,576  bales,  respectively. 
The  production  in  all  the  cotton  States  except  Texas,  Louisiana, 
Oklahoma,  and  Florida  showed  an  increase  as  compared  with  1917. 

STOCKS  OP  LEAF  TOBACCO. 

During  the  fiscal  year  the  Bureau  issued  four  reports  on  stocks  of 
leaf  tobacco  held  by  certain  classes  of  manufacturers  and  dealers 
coming  within  the  scope  of  the  act  of  Congress  approved  April  30, 
1912.  These  reports  related  to  the  dates  July  1  and  October  1,  1918, 
and  January  1  and  April  1,  1919. 

In  addition,  Bulletin  139,  entitled  "  Stocks  of  Leaf  Tobacco :  1918,'* 
was  prepared  within  the  fiscal  year.  It  presents  the  data  contained 
in  the  quarterly  reports  just  mentioned,  together  with  comparative 
figures  for  earlier  years  and  various  statistical  information  in  regard 
to  production,  consumption,  imports,  and  exports ;  prices  paid  grow- 
ers ;  kinds  and  quantities  of  products ;  Federal  revenue  derived  from 
tobacco,  etc.  Data  relative  to  the  world's  production  of  tobacco  and 
the  international  trade  in  unmanufactured  tobacco  are  also  shown. 
This  bulletin  is  the  second  of  an  annual  series  designed  for  the  pur- 
pose of  bringing  together  in  convenient  form  for  ready  reference 
the  statistics  of  the  various  phases  of  the  tobacco  industry  published 
by  the  several  Federal  bureaus  which  compile  such  statistics. 

OFFICIAL  REGISTER. 

One  of  the  duties  imposed  by  law  upon  the  Census  Bureau  is  the 
compilation  of  the  Official  Register  of  the  United  States.  This  is  a 
biennial  publication  which  gives  the  name,  position,  salary,  etc.,  of 
every  official  and  employee  in  the  legislative  and  judicial  branches 
of  the  Federal  Government;  of  every  official  and  employee  in  the 
civil  service  of  the  executive  branch,  exclusive  of  the  postal  service; 
and  of  every  commissioned  officer  of  the  Army,  Navy,  and  Marine 
Corps.  The  forthcoming  issue  will  relate  to  July  1, 1919.  Prepara- 
tions for  the  compilation  of  this  issue  were  made  during  the  latter 
f>art  of  the  fiscal  year  1919,  and  the  work  is  now  well  under  way.  The 
ast  edition,  that  for  July  1,  1917,  contained  about  166,000  names, 
but  the  number  in  the  edition  for  the  present  year  will  be  very  much 
greater. 

SPECIAL  AND  MISCELLANEOUS  LINES  OF  WORK. 
MARRIAGE   AND   Dn^ORCE. 

Marriage  and  divorce  statistics  for  the  calendar  year  1916  were 
collected  in  1917.  At  the  close  of  the  fiscal  year  1917-18  the  work 
on  the  report  had  been  substantially  finished  with  the  exception  of 
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the  text  and  text  tables,  which  .were  completed  in  August,  1918.    A 

Eress  summary  was  issued  March  20,  and  the  report  itself  was  pub- 
shed  April  7,  1919.  The  work  of  compilation  and  preparation  for 
printing  was  delayed  somewhat  by  the  necessity  of  employing  clerks 
on  the  various  war  inquiries  that  were  carried  on  by  the  Bureau, 
and  the  printing  was  also  delayed  by  the  rush  of  war  work  at  the 
Government  Printing  Office. 

The  report  on  marriage  and  divorce  shows,  among  other  things, 
by  counties,  the  number  of  marriages  performed  and  the  number  of 
divorces  granted  during  1916,  with  detailed  statistics  for  divorces, 
covering  such  matters  as  cause,  party  to  whom  granted,  whether  con- 
tested, place  of  marriage,  whetner  alimony  was  asked  and  whether 
granted,  and  the  extent  to  which  children  were  affected. 

SPECIAL  CENSUSES   OF   POPULATION. 

Special  censuses  of  the  population  of  Okmulgee,  Ottawa,  and  Tulsa 
Counties,  Okla.,  were  ordered  by  the  Secretary  of  Commerce  at 
local  request  and  expense.  The  census  of  Okmulgee  County  was 
taken  as  of  August  15,  1918,  and  the  report  published  in  January, 
1919;  the  census  of  Ottawa  County  was  taken  as  of  December  10, 
1918,  and  the  report  published  February  27,  1919 ;  and  the  enumera- 
tion of  Tulsa  County  was  made  as  of  January  15,  1919,  and  the 
report  issued  April  25,  1919. 

A  special  census  of  Charles  County,  Md.,  was  ordered  by  the 
Secretary  of  Commerce  in  March  1919,  at  the  request  of  the  Secretary 
of  the  Treasury,  in  order  to  determine  itspopulation  and  the  effect 
of  the  recent  influenza  epidemic  thereon.  The  schedules  and  instruc- 
tions for  this  special  census  were  prepared  in  conjunction  with  Dr. 
Frost,  of  the  Public  Health  Service.  The  enumeration  was  made  as 
of  March  12,  under  the  supervision  of  experienced  census  employees, 
but  the  tabulation  of  the  returns  was  made  by  the  Public  Health 
Service. 

STATISTICS  OP  FATS  AND  OILS. 

Early  in  the  calendar  year  1919  the  collection,  at  monthly  intervals, 
of  data  in  regard  to  the  production,  consumption,  and  stocks  of  fats 
and  oils  was  discontinued  by  the  Food  Administration,  its  last  com- 
pilation of  such  data  being  that  for  December,  1918.  In  view  of 
the  need  for  reliable  information  concerning  these  commodities  dur- 
ing the  reconstruction  period,  the  Secretary  of  Commerce  authorized 
the  Bureau  of  the  Census  to  collect  and  publish,  at  quarterly  intervals 
during  the  calendar  year  1919,  statistics  similar  to  those  which  had 
been  gathered  and  compiled  by  the  Food  Administration.^  The  re- 
quired forms  were  printed  and  sent  out,  and  the  compilation  of  the 
statistics  is  now  under  way. 

UNITED  STATES  LIFE  TABLES. 

As  stated  in  my  previous  reports,  the  Bureau  of  the  Census  com- 
piled a  series  of  "lite  tables  "  based  on  the  population  in  1910  and  the 
mortality  in  the  three  years  1909,  1910,  and  1911  for  the  six  New 
England  States  and  New  York,  New  Jersev,  Indiana,  Michigan^  and 
the  District  of  Columbia.    These  life  tables,  which  were  published 
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in  June,  1916,  are  similar  to  those  prepared  by  most  civilized  coun- 
tries, but  differ  from  those  used  by  life  insurance  companies  in  that 
they  relate  to  the  entire  population  of  the  area  covered  instead  of 
being  confined  to  selected  risks.  In  order  to  provide  a  basis  for  the 
study  of  changes  in  mortality  conditions,  life  tables  were  computed 
for  these  same  areas  for  the  three-year  period  1900-1902,  and  in  addi- 
tion certain  tables  for  the  ten-year  period  1901-1910,  and  two  for 
the  census  year  1890  for  Massachusetts,  the  only  State  for  which 
data  for  that  year  were  available.  These  supplementary  tables,  with 
their  accompanying  text,  will  be  sent  to  the  printer  in  November, 
and  will  be  included  in  a  new  edition  of  the  original  life  tables, 
thus  materially  enhancing  the  value  of  the  latter.  In  connection 
with  certain  of  the  original  tables  there  will  be  given  in  this  new 
edition  commutation  columns,  annuities,  and  premiums  at  various 
rates  of  interest ;  and  there  will  be  shown  also  the  data  on  which  the 
various  tables  were  based,  together  with  the  derivation  of  the  theory 
and  an  explanation  of  the  methods  of  computing  them.  The  prepa- 
ration of  these  tables  could  not  be  brought  to  completion  sooner 
without  interfering  with  the  current  work  of  the  bureau ;  but  their 
character  is  such  that  their  value  is  not  impaired  in  any  material 
degree  by  the  delay  in  publication. 

SPECIAL    INVESTIGATION    OF    INFLUENZA    EPIDEMIC. 

The  sudden  outbreak  of  influenza  and  pneumonia  in  the  United 
States  early  in  the  fall  of  1918  took  so  great  a  toll  of  life  that  it 
was  felt  by  eminent  medical  men  and  vital  statisticians  throughout 
the  country,  including  officials  of  the  United  States  Public  Health 
Service,  tliat  such  data  in  regard  to  the  mortality  resulting  from 
these  causes  as  were  obtained  by  the  Bureau  of  the  Census  from 
the  death-registration  area  would  be  of  great  value  in  studying  the 
epidemic  if  compiled  in  special  tables.  The  Director  of  the  Census 
therefore  authorized  the  immediate  compilation  of  these  data.  Spe- 
cial tables  and  diagrams  showing  the  deaths  from  influenza  and  pneu- 
monia in  Indiana,  Kansas,  and  the  city  of  Philadelphia,  from  Sep- 
tember 1  to  December  31,  1918,  are  now  ready  for  publication  m 
the  form  of  a  special  bulletin. 

Thanks  are  due  to  the  United  States  Public  Health  Service  for 
its  generous  financial  assistance  in  this  work. 

STANDARD  NOMENCLATUBE  OF  DISEASES,  PATHOLOGICAL  CONDITIONS,  AND 

INJURIES. 

The  preparation  of  a  standard  nomenclature  of  diseases,  patho- 
logical conditions,  and  injuries  for  the  United  States  was  oegun 
by  the  Council  of  National  Defense  during  the  war,  but  it  became 
necessary  to  lay  it  aside  because  of  the  pressure  of  other  important 
work.  The  council  thereupon  turned  it  over  to  the  Bureau  of  the 
Census,  with  the  approval  of  the  Surgeon  Generals  of  the  Army, 
Navy,  and  Public  Health  Service,  and  the  Bureau  completed  the 
work  and  sent  the  copy  to  the  printer  before  the  close  or  the  fiscal 
year. 
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nrrXRNATIOKAL  STATISTIGAL  YBABBOOK. 

Within  the  past  fiscal  year  the  Bureau  was  requested  by  the  Sec- 
retary of  the  International  Statistical  Institute  at  The  Hague  to 
supply  data  relating  to  the  United  States  for  the  International 
Statistical  Yearbook  (Annuaire  Internationale  de  Statistique),  pub- 
lished by  the  Institute.  Compliance  with  this  request  involved  con* 
siderable  work,  as  figures  were  called  for  in  detail  not  only  for  the 
United  States  as  a  whole  but  for  each  State  as  well;  but,  since  the 
yearbook  will  be  a  standard  publication  presenting  statistics  foi 
all  the  countries  of  the  world,  and  will  be  verv  widely  used,  it  seemed 
desirable  and  important  that  the  figures  for  the  United  States  should 
be  as  nearly  complete  as  it  was  possible  to  make  them.  The  work 
was  begun  in  February,  1919,  and  was  completed  in  June,  1919. 

STATISTICAL  DIRECT0B7  OF  STATE  INSTITUTIONS. 

During  the  fiscal  year  1918  the  Bureau  brought  to  substantial 
completion  the  compilation  of  a  statistical  directory  of  State  in- 
stitutions for  the  dependent,  defective,  and  delinquent  classes,  of 
which  mention  has  been  made  in  my  preceding  reports.  Because 
of  the  great  amount  of  war  work  and  other  current  work  to  be  done 
both  by  the  Printing  Office  and  by  the  Bureau,  the  publication  of 
this  directory  has  been  considerably  delayed,  but  it  is  expected  that 
it  will  be  ready  for  distribution  before  the  close  of  Uie  present 
calendar  year. 

SEABCHING  OF  CENSUS  RECORDS  TO  DETERMINE  AGES. 

Durinff  the  fiscal  year  2,315  searches  of  census  records  were  made 
for  the  Pension  Bureau  in  order  to  determine  the  ages  of  applicants 
for  pensions  and  increases  of  pensions.  Many  other  searcnes  were 
made  for  genealogical  purposes  and  for  the  purpose  of  supplying 
statements  as  to  the  ages  of  children  whose  births  had  not  been  re- 
corded and  who  wished  to  obtain  certificates  showing  that  they  were 
of  suitable  ages  to  permit  their  employment  without  violation  of 
the  child-labor  laws.  In  addition,  as  set  forth  in  the  section  entitled 
"  War  Work,"  much  work  was  done  in  searching  the  records  to  estab- 
lish the  ages  of  men  who  had  not  registered  for  military  service  but 
were  believed  to  be  within  the  prescribed  ages. 

DISTRIBUTION  OF  OLD  CENSUS  SCHEDUIiES  TO  STATE  LIBRARIES. 

The  Census  Bureau  had  on  hand  1,349  bound  volumes  of  old 
schedules  returned  by  the  enumerators  at  the  censuses  of  1850  to  1880, 
containing  data  relating  to  births  and  deaths,  Agriculture,  manufac- 
tures, ana  "  social  statistics  of  cities."  As  these  volumes  were  of 
little  value  to  the  Bureau  for  genealogical  or  other  purposes  and 
were  rarely  used  or  referred  to,  and  as  the  storage  space  in 
the  fireproof  vault  at  the  Commerce  Building  was  neeaed  for 
other  material,  it  was  decided  to  dispose  of  them.  Accordingly  they 
were  distributed  during  the  year  to  State  libraries  and  historical 
societies,  and  in  cases  where  the  State  officials  declined  to  receive 
them,  to  the  library  of  the  Daughters  of  the  American  Revolution, 
at  Washington. 
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HISCELLANEOnS  INFORMATION  SUPPLIED  OTHER  GOVERNMENTAL  AGENCIES 
AND  0X7TSIDE  ORGANIZATIONS. 

Numerous  compilations  of  statistical  information  from  the  Bu- 
reau's records  were  made  in  compliance  with  requests  received  from 
other  Federal  bureaus  and  offices  and  from  private  concerns.  The 
more  important  of  these  compilations  are  set  forth  below. 

Chamoer  of  Commerce  of  the  United  States. — ^List  of  cities  of 
10,000  to  15,000  population  which  reported  municipal  lighting  sys- 
tems at  the  last  census  of  electrical  industries. 

Uniied  States  Tariff  Commission. — ^Table  showing,  by  States, 
quantities  and  values  of  certain  classes  of  woven  goods  reported  as 
manufactured  in  1914 ;  list  of  establishments  engaged  in  production 
of  bone,  carbon,  and  lampblack. 

War  departments  Office  of  Surgeon  General. — ^Table  giving  statis- 
tics for  inland  waterways,  showing  principal  ports  and  numbers, 
sizes,  and  ownership  of,  and  quantities  of  freight  handled  by,  the 
various  classes  of  vessels  on  canals  and  inland  waters. 

General  Electric  Co. — Statistics  showing  growth  of  central  electric 
light  and  power  station  industry  since  1912. 

^^ Power  Plant  Engineering*^^  {periodical). — ^Data  showing,  by 
States,  horsepower  reported  by  central  electric  light  and  power  sta- 
tions and  electric  railways  for  1917  and  by  manufacturing  establish- 
ments for  1914. 

Sinclair  Refining  Co.j  Chicago. — Statistics  showing,  by  States, 
power-plant  equipment  of  central  electric  light  and  power  stations 
and  electric  railways;  and,  for  the  United  States  as  a  whole,  distri- 
bution of  power  between  light  and  power  stations  and  electric  rail- 
ways. 

^  Southwestern  Electrical  and  Gas  Association.  Dtdlas^  Tex. — Statis- 
tics relating  to  the  Stat^  of  Louisiana  and  Texas,  and  the  United 
States  as  a  whole,  as  to  capital,  income,  employees,  customers  served 
or  passengers  carried,  and  output  of  stations,  as  reported  by  electric 
light  and  power  companies  ana  electric  railways  for  1917  and  by  gas 
companies,  so  far  as  such  statistics  were  available,  for  1914. 

National  Association  of  Cotton  Manufacturers. — Statements  show- 
ing stocks  of  cotton  lining  and  of  cloth  and  fabric  for  uppers  held 
by  boot  and  shoe  and  leather  manufacturers  at  close  of  each  month 
from  May  81  to  December  31, 1918,  and  on  March  31, 1919. 

WAR  WORK. 

WORK  DONE  BT  THB  BUREAU  OF  THIS  CENSUS  FOR  OTHER  GOVERNMENTAIi 

ESTABLISHMENTS. 

^  During  the  fiscal  year  the  Bureau  of  the  Census  carried  on  various 
lines  of  war  work,  most  of  which  were  begun  during  the  preceding 
year,  for  the  War  Department  and  for  other  Federal  establishments. 
The  more  important  of  these  activities  are  briefly  described  below. 

Census  of  m/iterials  and  com/modities  for  use  of  war  agencies. — 
This  work,  which  was  authorized  on  April  8,  1918,  is  referred  to  on 

Sages  11  and  12  of  my  report  for  the  fiscal  year  1918.  It  was  un- 
ertaken  for  the  purpose  of  securing  statistical  information  needed 
by  a  number  of  war  a^ncies— the  War  Trade  Board,  the  War  In- 
dustries Board^  the  Shipping  Board,  the  Food  Administration,  the 
Council  of  National  Deifense,  and  the  Commercial  Economy  Board — 
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in  regard  to  the  production  and  stocks  on  hand  of  the  following- 
namea  classes  of  commodities,  which  are  listed  in  the  order  in  wliich 
the  work  upon  them  was  taken  up : 

Kapok  fiber. 

Jute. 

Leather  stocks. 

Boots,  shoes,  and  manufactured  leather  goods. 

Silk. 

Antimony. 

Graphite  crucibles. 

Wool  manufactures — ^machinery  and  production. 

Iron  and  steel  products. 

For  stocks  of  kapok  fiber,  one  report,  relating  to  the  date  May  1, 
1918,  was  compiled  from  the  returns  of  313  establishments.  This 
report  was  prepared  and  given  to  the  war  boards  prior  to  the  begin- 
ning of  the  fiscal  year  1919,  but  considerable  work  was  afterward 
done  in  revising  the  statistics  for  final  presentation. 

For  stocks  of  jute,  one  report,  referring  to  June  1,  1918,  was  com- 
piled from  the  returns  received  from  3,473  establishments.  This 
was  completed  and  given  to  the  war  boards  on  October  2, 1918. 

For  leather  stocks,  monthly  reports  relating  to  the  last  day  of  each 
month.  May  to  December,  1918,  and  quarterly  reports  relating  to 
March  31  and  June  30^  1919,  have  been  compiled.  The  first  of  these 
reports,  which  was  given  to  the  war  boards  on  August  28,  1918, 
was  based  on  the  returns  from  3,266  establishments  for  May  31,  and 
was  followed  in  rapid  succession  by  reports  for  the  following  months. 
The  Bureau  also  issued  press  summaries  giving  statistics  for  leather 
stocks  in  the  United  States,  together  with  figures  for  the  quantities 
and  values  of  imports  and  exports  of  leather,  as  compiled  by  the 
Bureau  of  Foreign  and  Domestic  Commerce,  tor  the  periods  inter- 
vening between  the  dates  to  which  the  reports  related. 

For  stocks  of  boots,  shoes,  and  manufactured  leather  goods,  reports 
similar  in  form  to  those  compiled  for  leather  stocks  were  prepared 
and  given  to  the  war  boards  and  other  agencies,  and  summaries  were 
given  to  the  press.  These  reports  related  to  the  last  day  of  each 
month,  June  to  December,  1918,  and  to  March  31  and  June  30,  1919. 
The  report  of  stocks  on  hand  and  in  transit  for  June  30,  1918,  was 
based  on  returns  received  from  8,541  establishments  and  was  given  to 
the  war  boards  oir  October  18,  1918. 

Although  the  collection  of  statistics  for  leather  stocks  and  stocks 
of  boots,  shoes,  and  manufactured  leather  goods  ceased  to  be  a  war 
necessity  after  the  signing  of  the  armistice,  it  was  of  great  impor- 
tance as  a  conservation  measure.  The  collection  of  these  statistics, 
at  quarterly  intervals,  was  therefore  continued  until  the  end  of  the 
fecal  year  1919,  at  the  request  of  the  War  Industries  Board  and 
upon  the  recommendation  of  the  War  Service  Committee  represent- 
ing the  shoe  and  leather  industries  of  the  United  States  Chamber  of 
Commerce.  It  was  decided  that  a  simplified  form  of  schedule  should 
be  used  for  the  quarterly  statistics,  which  would  answer  all  require- 
ments and  at  the  same  time  lessen  the  work  of  the  Bureau  as  well  as 
that  of  the  persons  supplying  the  data;  and  accordingly  the  form 
in  use  was  revised  and  a  new  schedule  printed. 

The  silk  report,  which  related  to  June  1, 1918.  and  covered  returns 
for  1,588  estaolishments,  was  given  to  the  war  Doards  on  October  7, 
1918. 
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The  antimony  report  related  to  June  80, 1918,  and  was  based  upon 
the  returns  from  751  establishments.  This  report  was  completed  and 
given  to  the  war  boards  on  October  8, 1918. 

For  graphite  crucibles  reports  were  prepared  relating  to  the  dates 
June  30  and  September  30, 1918.  The  hrst  canvass  covered  938  estab- 
lishments, and  the  preliminary  and  final  reports  were  given  to  the 
war  boards  on  September  5  and  September  30,  1918,  respectively. 
The  report  for  September  30,  covering  828  establishments,  was  com- 
pleted and  given  to  the  war  boards  on  January  25, 1919. 

The  canvass  for  woolen  manufactures  and  wool  machinery  related 
to  July  1, 1918.  A  preliminary  report,  based  upon  the  returns  from 
900  establishments,  v^as  given  to  the  War  Lidustries  Board  on 
August  7, 1918;  and  the  revised  report,  covering  1,074  establishments, 
was  completed  and  given  to  the  war  boards  and  other  governmental 
agencies  on  Septemjfer  6, 1918.  A  condensed  table  summarizing  the 
results  of  this  mquiry  was  also  prepared,  and  mimeographed  copies 
were  sent  on  November  21  to  the  National  Association  of  Wool  Manu- 
facturers for  distribution  among  its  members. 

The  canvass  for  iron  and  steel  products  referred  to  September  1, 
1918.  A  preliminary  tabulation,  covering  7,129  establishments,  was 
made  and  submitted  to  the  war  boards  under  date  of  October  80, 
1918 ;  and  returns  received  later,  up  to  and  including  November  28, 
were  tabulated  and  the  results  included  in  a  revison  of  this  advance 
report,  which  was  given  to  the  statistical  branch,  General  Staff,  War 
Department,  on  November  29,  1918.  The  final  report,  covering 
10,494  establishments,  was  completed  and  supplied  to  the  war  boar(£ 
on  December  23,  1918. 

Statistics  for  all  the  war  commodities  covered  by  the  several  in- 
quiries have  been  revised  and  rearranged  for  printing  in  a  somewhat 
condensed  form  more  convenient  for  reference.  This  is  desig[ned  to 
be  the  final  presentation  of  these  statistics,  which  will  constitute  a 
permanent  record  of  the  census  of  war  commoditiea 

The  bulk  of  the  work  on  these  war-commodities  inquiries  was  done 
during  the  period  from  May  1  to  November  30,  1918 ;  and  the  total 
number  of  questionnaires  handled  in  connection  with  the  compila- 
tion of  the  statistics  was  204,596. 

Census  of  commercial  greenhouses. — ^This  inquiry,  which  was  made 
at  the  request  of  the  priorities  division  of  the  Wal*  Industries  Board, 
in  order  to  obtain  information  for  use  in  connection  with  fuel  re- 
strictions, was  authorized  by  the  Secretary  of  Commerce  on  July 
13,  1918.    The  work  performed  consisted  in  gathering,  by  means  of 

?uestionnaires,  data  pertaining  to  commercial  greenhouses,  covering, 
or  the  year  ended  June  30,  1918,  area;  value  of  products;  fuel,  fer- 
tilizers, insecticides,  and  fungicides  used ;  and  the  number  of  men  18 
years  of  age  and  over  continuously  employed.  The  work  was  done 
during  the  period  from  July  24  to  November  30, 1918,  and  the  total 
humber  of  schedule  handled  was  29,192. 

Work  done  for  Provost  Marshal  General. — As  stated  in  my  former 
report,  the  Bureau,  at  the  request  of  the  Provost  Marshal  General, 
allocated  the  enlistments  in  the  Navy,  the  Naval  Reserve,  the  Na- 
tional Naval  Volunteers,  and  the  Marine  Corps  from  April  2,  1917, 
to  June  30,  1918.  These  enlistments,  which  numbered  298,788,  were 
allocated  in  anticipation  of  their  being  credited  to  the  quotas  of  the 
various  States,  in  accordance  with  the  terms  of  the  bill  providing 
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for  the  second  draft,  as  passed  by  the  House  of  Representatives. 
This  provision,  however,  was  rejected  by  the  Senate  and  was  stricken 
out  in  conference. 

Eertimates  were  prepared  in  July,  1918,  for  the  Provost  Marshal 
General,  as  to  the  number  of  British  subjects  in  the  United  States 
who  might  be  subject  to  draft  under  the  terms  of  the  conventions 
concluded  between  this  country  and  Great  Britain,  and  also  as  to 
the  number  of  men  in  the  United  States  from  18  to  20  and  from  21 
to  45  years  of  age,  inclusive. 

Determination  of  ages  of  registrants. — ^District  attorneys  and  other 
officials  of  the  Department  of  Justice  were,  at  their  request,  supplied 
with  age  certificates  for  men  who,  although  of  military  age,  had  not 
registered  for  the  selective  draft.  Such  certificates  have  been  fur- 
nished from  month  to  month  during  the  entire  fiscal  year  and  since 
its  close,  and  some  of  the  cases  are  still  pending. 

Men  who  were  in  doubt  as  to  whether  they  were  within  the  mili- 
tary age  limits  were  supplied  with  statements  as  to  their  ages. 

Liberty  loan  work. — In  connection  with  the  Liberty  Loans  made 
during  the  fiscal  year  the  Bureau  of  the  Census  rendered  aid  to  the 
Treasury  Department  by  sending  out  literature  to  various  mailing 
lists. 

CompikMon  of  statistics  relative  to  foreig^n  countries  for  peace 
conference. — ^This  compilation  comprised  statistics  of  the  movement 
of  cereals,  salt,  oil,  coat,  and  wood  on  the  railways  and  waterways  of 
Russia  in  1908,  1909,  and  1910,  the  latest  years  for  which  figures 
'were  available;  a  tabulation  showing  the  distribution  of  manufactur- 
ing establishments  and  wage  earners  in  Austria  by  industries  and 
factory  inspection  districts;  and  statistics  in  regard  to  the  exports 
and  imports  of  countries  and  colonial  possessions  in  Africa. 

Information  for  United  States  Slupping  Board. — ^At  the  request 
of  the  United  States  Shipping  Board,  detailed  tables  were  prepared 
showing  the  population  and  value  of  a^icultural  products  within  a 
radius  of  100  miles  of  each  of  28  cities,  located  on  the  Atlantic, 
Pacific,  and  Gulf  coasts. 

Miscellaneous  war  work. — ^Li  addition  to  the  specific  lines  of  work 
just  described,  the  Census  Bureau  performed  numerous  small  amounts 
of  war  work  for  various  departments  and  establishments  of  the 
Government,  including  the  Post  Office  Department,  the  Navy  De- 
partment, the  Department  of  Labor,  the  Bureau  of  Foreign  and 
Domestic  Commerce,  the  Fuel  Administration,  the  Federal  Trad© 
Commission,  the  Telephone  and  Telegraph  Administration,  the  Office 
of  the  Chief  of  Engineers,  the  General  Engineer  Depot,  the  Office 
of  the  Director  of  Military  Aeronautics,  the  Emergency  Fleet  Cor- 
poration, the  Railroad  Administration,  the  War  Industries  Board, 
the  War  Trade  Board,  the  Capital/ Issues  Committee,  the  Central 
Statistical  Clearing  House,  the  Employment  Service,  the  Reconstruc- 
tion Survey,  the  War  Service  Committee  of  the  Rubber  Industry  of 
the  United  States,  and  the  American  Electric  Railway  Association 
War  Board. 

The  total  amount  of  war  work  done  during  the  fiscal  year  (ex- 
clusive of  overtime)  was  equivalent  to  the  services  of  1,719  employees 
for  one  month,  or  143  for  one  year.  Most  of  this  service,  of  course, 
was  performed  prior  to  January  1, 1919.    , 
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BNU8TMEKT8,  OONTRIBirnONS,  ETC. 

Mewhers  of  Bureau^a  force  enlisted  and  drafted  into  mdlitary  and 
naval  services, — During  the  fiscal  year  25  office  and  field  ^nplovees 
of  the  Census  Bureau  entered  the  military  and  naval  services  (not 
including  those  who  joined  as  Army  field  clerks^.  The  total  number 
who  entered  those  services  from  the  outbreak  oi  the  war  to  the  sign- 
ing of  the  armistice  was  79*  The  loss  of  so  many  employees,  some 
of  whom  had  had  years  of  experience  in  census  work,  caused  con- 
siderable inconvenience,  but  no  effort  was  made  to  obtain  deferred 
classification  for  any  of  these  men  because  of  their  employment  in 
the  Bureau.  Up  to  August  31, 1919,  only  20  of  the  79  men  who  left 
had  returned  to  the  Bureau. 

Svbscrivtions  for  wax  purposes. — Subscriptions  made  by  the  Cen- 
sus officiak  and  employees  to  the  Fourth  Liberty  Loan  and  the  Vic- 
tory Loan — ^the  two  loans  made  during  the  fiscal  year — ^totaled  $190,- 
800  (not  including  subscriptions  of  local  cotton  agents),  and  the 
aggregate  subscriptions  to  the  five  war  loans  amoimted  to  $365,600. 
Tne  proportions  which  the  numbers  of  subscribers  represented  of  the 
total  force  of  the  Bureau  were  77.4  per  cent  at  the  first  loan,  75.6  per 
cent  at  the  second,  89  per  cent  at  the  third,  96.2  per  cent  at  the 
fourth,  and  98.4  per  cent  at  the  Victory  Loan.  The  total  sales  of 
War  Savings  Stamps  and  Thrift  Stamps  in  the  Bureau,  to  August 
31,  1919,  aggregated  $23,620.  Li  addition,  the  members  of  the  Cen- 
sus force  subscribed  $4,551  to  the  Red  Cross;  $4,648  to  the  United 
War  Work  Campaign,  etc.;  and  $3,000  for  tiie  support  of  French 
war  orphans. 

During  the  entire  period  of  the  war  the  Bureau's  personnel  mani- 
fested a  ni^h  spirit  of  patriotism  and  a  most  commendable  degree 
of  self-sacrifice. 

PREPARATIONS  FOR  THE  FOURTEENTH  CENSUS. 
THE  FOURTEENTH  CENSUS  LAW. 

As  set  forth  in  my  report  for  the  fiscal  year  1918,  a  bill  to  provide 
for  the  fourteenth  and  subsequent  decennial  censuses  was  drafted  by 
the  Census  Bureau  and  submitted  to  the  House  Committee  on  the 
Census.  The  bill  was  passed  by  the  House  of  Eepresentatives  July  2, 
1918,  and  by  the  Senate,  with  amendments,  January  14,  1919;  the 
conference  report  was  adopted  by  the  Senate  February  28, 1919,  and 
by  the  House  March  8, 1919 ;  and  the  bill  was  approved  by  the  Presi- 
dent March  3,  1919.  The  act  as  enacted  did  not  differ  greatly  from 
the  bill  prepared  by  the  Census  Bureau,  althouffh  a  number  of  minor 
changes  were  made.  In  many  respects  it  follows  the  lines  of  the 
Thirteenth  Census  legislation,  but  there  are  departures  in  regard  to  a 
few  important  features  and  numerous  unimportant  ones.  The  most 
significant  points  of  difference  are  as  follows : 

Section  1. — Provision  for  census  of  forestry  and  forest  products. 

Section  6. — ^Reclassification  of  clerical  salaries,  increase  in  com- 

Eensation  of  clerical  and  subclerical  employees,  and  increase  in  num- 
er  of  higher-salaried  clerks  in  Census  Bureau;  and  provision  for 
preference  to  honorably  discharged  soldiers,  sailors,  and  marines, 
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and  widows  of  such,  in  making  appointments  to  clerical  and  other 
positions  in  all  executive  departments  and  independent  ^vem- 
mental  establishments.  The  reclassificati<m  of  clerical  salaries  pro- 
vides a  much  larger  number  of  classes,  differing  from  each  otiier  by 
only  $60  per  annum  between  $900  and  $1,440,  and  by  $120  per  annum 
between  $1,440  and  $1^800.  The  provision  for  preference  to  hon- 
orably dischar^d  soldiers,  etc.,  was  later  amended  by  section  1  of 
the  tnird  deficiency  appropriation  act,  approved  July  11,  1919,  to 
make  it  apply  to  all  positions  in  the  executive  branch  of  the  Gov- 
ernment in  the  District  of  Columbia  and  elsewhere,  and  to  include 
the  wives  of  injured  soldiers,  sailors,  and  marines  who  themselves  are 
not  oualified,  but  whose  wives  are  qualified,  to  hold  the  positions  to 
whicn  appointments  are  contemplated. 

Section  7, — Provision  requiring  Civil  Service  Commission  to  ex- 
amine applicants  who  are  temporarily  absent  from  the  places  of 
their  le^  residence  without  requiring  them  to  return  for  the  pur- 
pose of  taking  the  examination,  and  provision  authorizing  selection 
of  temporary  census  employees  from  reemployment  regi^ers  estab- 
lished by  Executive  order  of  November  29,  1918.  The  first-men- 
tioned provision  is  general  legislation  relating  to  the  entire  Gov- 
ernment service.  The  reemployment  registers  established  by  Exec- 
utive order  of  November  29,  1918,  are  made  up  of  the  names  of 
persons  eligible  for  permanent  employment  in  apportioned  posi- 
tions in  the  competitive  classified  service  who  have  been  separated 
from  competitive  classified  positions  after  less  than  three  years' 
service,  by  reason  of  reductions  of  force,  and  who  have  been  recom- 
mended for  further  employment  by  tne  Government  because  of 
efficient  service. 

Section  8. — Omission  of  provisions  for  securing  information  in 
re^rd  to  unemployment  on  census  date  and  during  preceding  cal- 
endar year  and  in  regard  to  survivors  of  Union  or  Confederate 
Army  or  Navy.  The  mformation  obtained  through  these  inquiries 
at  the  Thirteenth  Census  was  incomplete  and  unsatisfactory,  for 
which  reason  it  was  decided  to  drop  them. 

Insertion  of  provision  for  obtaining  information  as  to  encum- 
brances on  homes  and  farms. 

Omission  of  provision  for  enumeration  of  inmates  of  institutions 
for  dependent,  defective,  and  delinquent  classea  The  inquiry  relat- 
ing to  these  classes  will  be  made  after  the  close  of  the  Fourteenth 
Census  period. 

Inclusion  of  inquiry  as  to  sex  of  farm  operators. 

Amplification  of  irrigation  inquiry  and  addition  of  drainage 
inquiry. 

Section  9. — ^Provision  for  appointment  of  supervisors  by  Secre- 
tary of  Commerce,  upon  recommendation  of  Director  of  the  Census, 
instead  of  by  President,  by  and  with  advice  and  consent  of  Senate. 

Section  SO. — Change  of^  census  date  from  April  15  to  January  1; 
reduction  of  minimum-size  limit  for  cities  in  which  enumeration 
must  be  completed  within  two  weeks  from  6,000  to  2,500  (as  ascer- 
tained at  last  preceding  census). 

Sections  ^1-2^. — ^These,  the  so-called  "penalty  sections,"  have 
been  so  drawn  as  to  make  them  more  effective  and  more  readily  en- 
forceable than  the  corresponding  sections  of  the  Thirteenth  Census 
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act  In  section  28  there  has  been  inserted  a  provision  penalizinj^ 
the  offering  of  any  suggestion,  advice,  or  assistance  by  any  indivio- 
ual,  committee,  or  other  organization,  with  the  intent  or  purpose 
of  causing  an  incorrect  enumeration  to  be  made. 

Section  SI. — ^Provision  for  mid-decennial  census  of  agriculture  to 
be  taken  in  1926  and  at  ten-year  intervals  thereafter.  (A  similar 
provision  was  included  in  the  Thirteenth  Census  act,  but  was  later 
repealed.) 

Section  SS. — ^Provision  for  biennial  census  of  products  of  manu- 
facturing industries,  beginning  in  1921. 

These  provisions  for  more  frequ«it  canvasses  to  ascertain  the  char- 
acter ana  extent  of  our  agricultural  and  manufacturing  resources 
represent  a  most  important  extension  of  the  Bureau's  work  and 
one  which,  I  am  confident^  will  achieve  results  of  real  benefit  to  the 
country.  Hitherto  these  inquiries  have  been  made  at  intervals  of 
such  length — ten  years  for  agriculture  and  five  years  for  manufac- 
tures— ^that  they  have  not  at  all  times  provided  the  data  needed  by 
agricultural  and  industrial  interests,  by  legislators,  and  by  the  public 
generally.  For  example,  the  present  campaign  to  reduce  tiie  cost 
of  living  could  be  carried  on  more  efficiently,  and  those  in  charge 
of  it  could  proceed  with  a  greater  degree  of  certainty,  if  we  had 
up-to-date  figures  as  to  agricultural  and  manufactured  products. 
Aiid^  apart  from  the  abnormal  conditions  now  existing,  the  com- 
plexity of  the  present-day  industrial  fabric  is  such  as  to  require  more 
frequent  statistical  illumination  if  it  is  to  be  maintamed  in  a 
condition  of  strength  and  soundness. 

JOINT  ADVISOBY  CX)MMrrTEE  OF   AMEBIGAN    STATISTICAL  AND  ECX)NOiaG 

ASSOCIATIONS. 

Upon  the  invitation  of  the  Secretary  of  Commerce,  under  date  of 
November  18,  1918,  the  presidents  of  the  American  Statistical  and 
American  Economic  Associations  appointed  a  joint  committee  to  be 
advisory  to  the  Director  of  the  Census  and  the  Department  of  Oara- 
merce  in  connection  with  the  work  of  the  Fourteenth  Census.  This 
committee  is  composed  of  six  members,  namely : 

Bepresenting  American  Statistical  Association — 

W.  S.  Rosslter,  chairman,  formerly  chief  clerk,  Bureau  of  the  Census; 

now  president,  Rumford  Press,  Concord,  N.  H. 
Prof.  Carroll  W.  Doten,  Massachusetts  Institute  of  Technology. 
Dean  Edwin  P.  Gay,  Harvard  University. 

Representing  American  Economic  Association — 

Prof.  Wesley  C.  Mitchell,  Columbia  University. 
Prof.  E.  R.  A.  Seligman,  Columbia  University. 
Prof.  Walter  P.  Willcox,  Cornell  University. 

The  Joint  Advisory  Committee  has  thus  far  held  six  meeting,  the 
first  on  February  10,  1919,  and  the  sixth  on  June  27,  1919.  It  has 
given  very  careful  consideration  to  all  phases  of  the  census  work  in 
connection  with  which  plans  have  thus  far  been  made,  has  given  its 
approval  to  practically  all  these  plans,  and  has  made  a  number  of 
helpful  recommendations.  I  take  this  opportunity  to  express  pub- 
licly my  sincere  thanks  to  the  members  of  this  committee  for  the 
assistance  they  have  rendered  to  me  and  to  the  other  officials  of  the 
Bureau  in  making  our  plans  for  the  great  task  of  taking  the  Four- 
teenth Census. 
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FIELD  FORCE. 

Continental  United  States  (exclusive  of  Alaska)  has  been  divided 
into  872  supervisors'  districts.  These  districts,  outside  the  large 
cities,  are,  as  a  rule,  coextensive  with  the  congressional  districts; 
but  each  of  the  lar^e  cities  has  been  placed  imder  the  char^  of  a 
single  supervisor,  with  the  exception  of  New  York  City,  which  has 
been  divided  into  four  districts.  A  bulletin  describing  the  super- 
visors' districts  and  showing  their  outlines  on  a  series  of  State  maps 
has  been  prepared  and  printed  jlmd  tentative  plans  for  the  division 
of  these  districts  into  approximately  85,000  enumeration  districts 
have  been  prepared  for  the  use  of  the  supervisors.  In  order  to 
secure  the  data  needed  as  a  basis  for  this  work,  it  was  necessary  to 
send  letters  to  the  3,060  county  clerks  throughout  the  country  re- 
questing information  as  to  changes  in  the  boundaries  of  the  counties 
and  their  subdivisions  since  1910,  and  to  obtain  from  the  oflScials  of 
the  779  cities  which  at  the  last  census  had  populations  of  8,000  or 
more,  maps  showing  ward  and  precinct  boundaries  and  statements 
of  the  registration  at  the  latest  elections. 

As  already  pointed  out,  the  Fourteenth  Census  act  provides  for 
the  appointment  of  supervisors  of  census  by  the  Secretary  of  Com- 
merce, upon  the  recommendation  of  the  Director  of  the  Census.  This 
is  a  departure  from  the  method  employed  heretofore,  namely,  ap- 
pointment by  the  President,  by  and  witJi  the  advice  and  consent  of 
the  Senate,  which  naturally  might  occasion  more  or  less  delay  in 
certain  cases,  especially  because  of  the  change  in  the  census  date.  At 
the  Thirteenth  Census  the  enumeration  was  made  as  of  April  15,  and 
at  earlier  censuses  as  of  June  1 ;  but  under  the  existing  law  the  next 
and  subsequent  censuses  will  be  taken  as  of  January  1.  This  necessi- 
tates the  appointment  of  the  supervisors  at  an  earlier  date  than 
heretofore^  and  with  the  least  possible  delay.  Moreover,  it  is  believed 
that  the  director  will  have  more  direct  control  over  the  supervisors 
and  thus  can  obtain  better  results  under  the  method  of  appointment 
provided  for  in  the  Fourteenth  Census  act. 

Under  date  of  March  17,  1919,  the  Bureau  issued  a  press  notice 
setting  forth  the  date  of  the  coming  census,  the  approximate  number 
of  supervisors  to  be  appointed,  and  the  metnod  oi  their  appointment, 
and  requesting  applicants  for  supervisorships  to  address  their  ap- 
plications to  the  Director  of  the  Census.  Approximately  5,500  per- 
sons were  supplied,  upon  request,  with  application  blanks  for  the 
position  of  supervisor,  similar  to  the  forms  used  by  the  Civil  Service 
Commission  for  "  nonassembled  "  examinations.  About  2,200  of  these 
applications  were  filled  out  and  returned  to  the  Bureau,  duly  sworn 
to.  A  suitable  scheme  of  rating  was  devised,  the  papers  were  graded 
accordingly,  selections  were  made,  and  a  list  of  candidates  recom- 
mended to  the  Secretary  of  Commerce  for  appointment :  and  during 
August  practically  all  the  appointments  were  made  by  tne  Secretary 
anciannounced  through  the  public  press. 

Of  the  372  supervisors  appointed  for  continental  United  States,  65,. 
or  17.5  per  cent,  were  in  tne  military  or  naval  service  during  the 
recent  war.  Three  women  have  been  appointed,  one  each  in  New 
York,  Texas,  and  Nevada.  In  the  following  statement  the  super- 
visors are  grouped  according  to  certain  of  tne  more  important  oc- 
cupations represented: 
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Occupation.  Number.     Per  cent 

Total 372  100. 0 

I/iwyers 110  29.6 

Pbysicians  and  dentists 5  i  g 

Editors 44  ll!  8 

Bdncators 13  3, 5 

Farmers 28  6. 2 

All  other Z 177  47.  Q 

The  following  letter  from  the  Secretary  of  Commerce  addressed  to 
me,  under  date  of  July  12, 1919,  in  regard  to  political  activity  on  the 
part  of  supervisors  and  enumerators,  has  been  embodied  in  the  in- 
structions to  these  classes  of  census  employees : 

The  taking  of  the  Fourteenth  Census  Involves  the  appointment  of  some  400 
supervisors,  upon  whom  in  turn  will  rest  the  serious  duty  of  selecting  and 
appointing  many  times  that  number  of  enumeratora  The  success  of  the  census 
will  depend  upon  the  efficiency,  impartiality,  and  the  strict  attention  to  duty 
of  the  supervisors  and  upon  the  intelligence  of  the  enumerators  and  their 
f&ithful  devotion  to  the  Important  public  business  which  is  to  be  placed  in  their 
handa 

The  vast  country-wide  system  thus  created  can  be  perverted  to  poUtical 
uses  if  both  supervisors  and  enumerators  are  not  forbidden  to  use  it  as  an 
instrument  for  influencing  either  local  or  general  elections,  or  primaries,  in  the 
interest  of  particular  candidates  or  parties. 

The  work  of  the  census  itself  is  a  sufficient  task  to  tax  the  powers  of  those 
concerned  in  it,  and  it  is  a  reasonable  requirement  that  whoever  accepts  an 
appointment  as  supervisor  or  enumerator  shall  during  the  term  of  his  employ- 
ment as  such  strictly  avoid  any  active  part  in  politics. 

Attention  is  therefore  directed  to  the  following  order  of  the  President  of 
the  United  States,  dated  August  14,  1909 : 

"I  therefore  order  that,  in  the  preparation  of  regulations  for  the 
taking  of  the  census,  you  and  the  Director  of  the  Census  embody 
therein  a  provision  that  any  supervisor  or  enumerator  who  uses  his 
influence  with  his  subordinates  or  colleagues  to  assist  any  party  or 
any  candidate  in  a  primary  or  general  election,  or  who  takes  any  part, 
other  than  merely  casting  his  vote,  in  politics,  national.  State,  or  local, 
either  by  service  upon  a  poUtlcal  committee,  by  public  addresses,  by 
the  solicitation  of  votes,  or  otherwise,  shall  be  at  once  dismissed  from 
the  service. 

"  I  wish  to  make  this  regulation  as  broad  as  possible,  and  wish  it 

enforced  without  exception.    It  is  of  the  highest  Importance  that  the 

census  should  be  taken  by  men  having  only  the  single  purpose  of 

reaching  a  Just  and  right  result,  and  that  the  large  amount  of  money 

to  be  expended  in  the  employment  of  so  vast  a  machine  as  the  census 

shaU  not  be  made  to  serve  the  i>olitical  purposes  of  any  one." 

The  above  order,  applicable  to  the  census  of  1910,  is  now  confirmed  and 

made  applicable  to  the  work  of  the  census  of  1920.    It  is  an  essential  factor 

in  the  appointment  of  every  supervisor  and  enumerator  and  is  to  be  obeyed 

by  those  officers  In  letter  and  in  spirit.    Departure  from  it  will  be  considered 

as  warrant  for  dismissal  from  the  service,  as  therein  stated. 

The  Secretary  of  Commerce  requested  the  Secretary  of  the  Treas- 
ury (as  had  been  done  in  preparation  for  the  Thirteenth  Census)  to 
issue  a  circular  letter  to  custodians  of  public  buildings  directing 
them,  wherever  practicable,  to  furnish  suitable  office  accommoda- 
tions to  the  census  supervisors.  The  Secretary  of  the  Treasury  com- 
plied with  this  request,  and  it  is  expected  that  quarters  in  Federal 
buildings  can  be  secured  for  a  number  of  the  supervisors. 

The  enumerators  will  be  appointed  by  the  supervisors,  with  the 
approval  of  the  Director  of  the  Census.  Candidates  will  be  required 
to  fill  out  a  sample  census  schedule  from  printed  information  pertain- 
ing to  a  number  of  hypothetical  families  stated  in  narative  form,  and 
in  the  case  of  enumerators  whose  work  will  be  in  rural  districts,  to 
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fill  out  a  sample  schedule  of  a^culture,  in  order  to  demonstrate 
their  fitness  to  perform  the  duties  of  an  enumerator.  No  special 
educational  qualifications  will  be  necessary,  but  candidates  for 
enumerators'  positions  should  be  active^  energetic  persons  of  good 
address  and  thorough  trustworthiness  and  should  be  able  to  write 
legibly  and  with  reasonable  rapidity. 

OFFICE  FORCE. 

Although  there  will  be  a  considerable  increase  in  the  amount  of 
office  work  to  be  done  in  connection  with  the  Fourteenth  Decennial 
Census  as  compared  with  the  Thirteenth,  due  to  the  growth  of  the 
population  and  industries  of  the  country,  it  is  estimated  that  the  to- 
tal force  of  official,  clerical,  and  subclerical  employees  will  reach 
at  its  maximum  only  about  4,000,  as  against  3,738  at  the  last  census. 
The  reason  for  this  relatively  small  increase  in  force  is  found  in  the 
expectation  of  the  Bureau  tnat  certain  changes  in  organization,  im- 
provements in  methods,  and  developments  in  tabulatmg  machinery 
will  make  possible  the  accomplishment  of  a  given  amount  of  wort 
with  a  somewhat  smaller  number  of  en^ployees,  on  the  average,  than 
was  reouired  at  the  census  of  1910. 

The  Fourteenth  Census  act  fixes  no  limit  upon  the  number  of  ap- 
pointments which  may  be  made  to  clerical  and  subclerical  positions 
nor  upon  the  number  in  any  salary  class,  but  provides  that  the  num- 
ber ox  temporary  positions  at  salaries  from  $1,440  to  $1,800  per  an- 
num, inclusive,  shall  at  no  time  exceed  150.  It  further  proviaes  that 
the  classification  of  the  statutory  force  as  fixed  by  the  appropriation 
act  for  the  fiscal  year  1919,  which  included  65  clerks  at  $1,400,  30  at 
$1,600,  and  20  at  $1,800,  shall  be  continued  in  effect  during  the  decen- 
nial census  period,  thus  making  a  ;naximum  of  265  clerks,  both  per- 
manent and  temporary,  who  may  be  paid  from  $1,400  to  $1,800  per 
annum,  inclusive. 

Appointments, — The  minimum  salary  of  $900  per  annum  for 
clerks  authorized  by  the  Fourteenth  Census  act  represents  an  in- 
crease of  50  per  cent  over  the  entrance  salary  of  $600  per  annum 
Said  the  temporary  clerks  at  the  Thirteenth  Census.  Experience 
uring  that  census  clearly  showed,  however,  that  an  entrance  salary 
of  only  $600  was  entirely  too  low  to  induce  a  sufficient  number  of 
<5apable  persons  to  accept  clerical  employment  in  the  Bureau.  It 
wUl  be  necessary,  therefore,  if  the  large  number  of  qualified  em- 
ployees needed  are  to  be  obtained,  to  offer  an  entrance  salary  which 
will  enable  appointees  to  meet  the  present  abnormally  high  cost  of 
living. 

It  IS  estimated  that  between  3,000  and  3,500  temporary  clerks  will 
be  needed  for  this  census.  These  clerks  will  be  appointed,  in  most 
cases,  as  the  result  of  special  examinations  to  be  conducted  by  the 
Civil  Service  Commission  in  the  fall  of  this  year  throughout  the 
United  States,  and  the  appointments  will  be  apportioned  as  nearly  as 
practicable  among  the  several  States  and  Territories  and  the  District 
of  Columbia  on  the  basis  of  population.  In  order  to  meet  the  press- 
ing needs  of  the  Bureau  in  the  meantime,  however,  a  small  number  of 
the  temporary  clerical  and  subclerical  positions,  as  well  as  vacancies 
on  the  permanent  roll,  are  being  filled  by  the  following  methods : 

1.  By  selection  from  the  reemployment  registers  of  the  Civil  Service 
Commission  established  under  authority  of  the  Executive  Order  of 
Noveml)er  29,  1918.  as  amended  April  30,  1919.     On  these  registers 
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are  listed  the  names  of  all  persons  who  were  eligible  for  permanent 
employment  In  apportioned  positions  in  the  competitive  classified 
service,  who  have  been  separated  from  competitive  classified  positions 
after  less  than  three  years*  service,  by  reason  of  reductions  in  force, 
and  who  have  been  recommended  for  further  employment  by  the 
Government  because  of  efficient  service. 

2.  By  selection  from  the  registers  maintained  by  the  Commission  for  the 

departmental  service  generally. 

3.  By   transfer,   reinstatement,  or   other  method  provided   by   the  civil- 

service  rules. 

Promotions. — ^Although,  as  stated  above,  there  is  no  liinit  placed 
upon  the  number  of  temporary  clerks  who  may  be  appointed  nor 
upon  the  number  in  any  particular  salary  class,  the  law  fixes  the 
salary  scale  as  follows:  $900,  $960,  $1,000,  $1,020,  $1,080,  $1,140, 
$1,200,  $1,260,  $1,320,  $1,380^  $l,i00,  $1,440,  $1,660,  $1,600,  $1,680, 
and  $1,800  per  annum.  This  salary  scale  will  enable  the  Bureau 
to  adopt  regulations  that  will  provide  for  promotions  at  reasonably 
frequent  intervals,  with  small  increments,  and  for  readjusting  the 
compensation  of  the  employees  from  time  to  time  to  make  it  com- 
mensurate with  their  general  increase  in  efficiency  as  a  result  of 
experience  gained  in  census  work.  It  is  anticipatea  that  these  small 
but  relatively  numerous  increases  will  have  a  more  beneficial  effect 
on  the  morale  of  the  force  than  larger  increases  at  less  frequent 
intervals  would  have. 

OFFICE  AND  FIELD  EMPLOYEES  AUGUST   31,    1919. 

The  following  statement  shows  the  nature  and  distribution  of  the 
office  and  field  force  on  August  31, 1919 : 


OFFICIALS. 


Population. 


Revision  and  results 

Statistics  of  cities 

Vital  statistics 

Chief,  mechanical  laboratory- 


-Saai.  L.  Rogers. 
-William  M.  Stbuart. 
.Thomas  J.  Fitegbhalo. 

-William  C  Hunt. 
.William  L.  Austin. 

..ECGEXE  F.   HaUTLBY. 

.8tarkb  m.  quogax. 
.William  H.  Davis. 
..Joseph  A.  Hilu 
.fued  a.  gosnell. 
.Walter  S.  Gilchrist. 
.Charles  S.  Sloakb. 

..Timothy  F.  Murphy. 
..Emily  I.  Farnum. 
..Wesley  E.  Cillby. 
..John  F.  Daly. 

EnwAUD  B.  White. 
.Edward  W.  Koch. 

William  B.  Crago. 
-  Hahry  H.  Pierce. 
-.Lemuel  A.  Carruthebs. 
..John  B.  Mitchell. 
..E.  M.  LaBoiteaux. 


CLERICAL  FORCE. 


Statistical  experts,  $2,000 5 

Stenographers : 

11,800 1 

$1,500 1 

Clerks : 

I  ;i.800 24 

1 11,680 10 

I  ll.OOO 15 

I  ;i,560 42 

J  ;i,440 17 

1 11,400 68 

\  11,880 10 


Clerks — Continued. 

!  ;i,320 119 

1 11.260 64 

1  ;i,200 89 

J  1.140 80 

;i,080 49 

1 11,020 27 

1 11,000 57 

1 1960 10 

J 1900 89 

Total 717 
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SUBCLBRICAL  FOKCB. 


Photostat  operaton,  fl^OO-.^ 2 

Skilled  laborers: 

iooo 8 

|«40 2 


Unskilled  laborera,  $720 

MessengerB,  tS40 

Asslstaat  messensenL  |720. 
Messenger  boys,     "^ 


Total. 
MECHA19ICAL  I.ABORATOBT. 


Mechanical  draftsman,  |1,600. 

Toolmakers : 

S1.600 

$1,400 

Pressman  and  machinist.  $1,400. 

General  mechanic,  $1,200 

Machinist's  helper,  $1,000... 
Shop  apprentices: 


S46, 
720. 
1600. 


Total- 


SPECIAIrAGENT  FOBCB. 

Special  agents  for  general  field  work,  etc 

aUMMABY. 


Officials 28 

Clerical    force 717 

Subclerical    force 89 


Mechanical  laboratorj  force. 
Special  agents 


Total. 


In  addition,  there  are  employed  throughout  the  cotton 
local  special  agents  to  collect  statistics  of  cotton  and  cott 
These  agents  perform  their  work  only  at  intervals  and  are 
a  piece-price  basis. 

COOPERATION    WTTH    OTHER    FEDERAL    SERVICES    AND    WITH    O 

AGENCIES. 

In  making  its  plans  for  the  present  census  the  Bureau  ha 
as  in  the  past,  to  eliminate  duplication  of  work  done  by  otl 
emment  services  and  to  make  its  published  statistics  as  va] 
possible  to  the  various  organizations  and  interests,  both 
mental  and  nongovernmental,  which  have  use  for  them, 
ends  it  has  sought,  and  has  received  in  greater  measure  tl 
before,  the  full  and  hearty  cooperation  of  other  Federal 
and  offices  and  of  outside  agencies  to  whose  activities  th 
statistics  pertain. 

In  the  course  of  the  preparation  of  the  agricultural  s 
many  conferences  were  held  with  officials  representing  the 
of  Crop  Estimates,  the  Bureau  of  Markets,  the  Office  of  Fai 
agement,  the  Office  of  Farm  Horticultural  Investigations, 
Division  of  Animal  Husbandry  in  the  Department  of  Agi 
These  conferences  were  characterized  by  a  spirit  of  comp 
mony,  and  all  important  decisions  were  reached  by  unanimo 
ment.  Subsequent  conferences  were  attended  not  only  b 
sentatiyes  of  the  Department  of  Agriculture  but  also  by  p 
in  agricultural  colleges,  editors  of  agricultural  newspap 
representatives  of  other  agricultural  interests. 
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In  connection  with  the  preparation  of  the  irrigation  schedule  a 
conference  was  held  with  representatives  of  the  Departments  of 
Agriculture  and  of  the  Interior ;  and  the  Office  of  Pubhc  Roads  and 
Rural  Engineering  in  the  Department  of  Agriculture,  cooperated  by 
making  a  test  of  the  tentative  schedule  in  several  of  the  Western 
States. 

The  drainage  schedule  was  drawn  up  after  conference  with  repre- 
sentatives of  the  Departments  of  Agriculture  and  of  War,  repre- 
sentatives from  several  State  universities,  and  a  small  number  of 
the  leading  engineers  of  the  United  States. 

In  the  formulation  of  many  of  the  schedules  to  be  used  in  the 
inanufactures  inquiry,  consultations  have  been  held  with  representa- 
tives of  various  Federal  services,  including  the  Bureau  of  Standards, 
Tariflp  Commission,  Bureau  of  Chemistry,  Bureau  of  Mines,  Geologi- 
cal Survey,  Bureau  of  Markets,  and  Bureau  of  Internal  Revenue, 
and  with  representatives  of  the  statistical  organizations  of  the 
various  States.  The  cooperation  of  chambers  of  commerce,  leading 
manufacturers,  and  trade  associations  has  also  been  sought.  With 
the  view  of  securing  this  cooperation  and  of  enlisting  the  interest 
of  the  manufacturers  and  trade  associations,  the  Director  of  the 
Census  and  the  chief  statistician 'for  manufactures  conferred  with 
members  of  the  National  Industrial  Conference  Board,  of  Boston, 
and  the  National  Association  of  Manufacturers,  of  New  York,  on 
June  9  and  12,  respectively ;  and  as  a  result  of  these  conferences  the 
general  manager  of  the  National  Association  of  Manufacturers 
called  a  meeting  of  representatives  of  the  various  industrial  organi- 
zations for  the  purpose  of  considering  the  tentative  schedules  of 
manufactures.  6y  this  means  first-hand  knowledge  has  been  ob- 
tained as  to  the  nature  of  the  statistical  information  needed  by  the 
various  industries.  The  responses  of  the  industrial  organizations 
have  been  gratifying  as  indicating  their  interest  and  desire  to  co- 
operate. 

At  a  conference  held  in  the  office  of  the  Director  of  the  Census  and 
attended  by  the  Director  of  the  United  States  Geological  Survey^ 
the  Director  of  the  Bureau  of  Mines,  and  other  representatives  oi 
those  services,  it  was  agreed  that  the  census  of  mines  and  quarries 
should  be  conducted  in  cooperation  with  the  Geological  Survey  and 
the  Bureau  of  Mines ;  and  a  committee  composed  of  one  representa- 
tive ^ch  from  the  Bureau  of  the  Census  and  the  other  offices  named 
was  appointed  to  consider  all  details  as  to  the  practical  working 
out  of  me  cooperative  arrangement. 

In  preparation  for  the  census  of  forestry  and  forest  products^ 
arrangements  were  made  with  the  Forest  Service  of  the  Depart- 
ment of  Agriculture  whereby  the  lists  of  sawmills  and  other  estab- 
lishments consuming  lumber  and  timber  products,  on  file  in  that 
office,  were  placed  at  the  service  of  the  Census  Bureau.  A  list  of 
producers  of  naval  stores  was  obtained  from  the  Bureau  of  Chem- 
^try,  Department  of  Agriculture.  Consultations  were  held  with 
representatives  of  the  Forest  Service  and  correspondence  was  car- 
ried on  with  leading  lumber  manufacturers  and  associations  in 
regard  to  the  form  of  the  schedule  to  be  used  in  securing  the  data. 

The  census  of  Alaska  is  to  be  taken  in  cooperation  with  the 
Bureau  of  Education  of  the  Department  of  tne  Interior.     Mr. 
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William  T.  Lopp^  in  charge  of  the  Alaskan  division  of  the  Bureau 
of  Education,  will  supervise  the  work.  (See  subsection  headed 
"  Outlying  possessions.  ) 

The  censuses  of  Guam,  Samoa,  and  the  Panama  Canal  Zone  will 
be  taken  under  plans  agreed  upon  by  representatives  of  the  Bureau 
of  the  Census  and  of  the  War  and  Navy  Departments.  (See  sub- 
section headed  "  Outlying  possessions.") 

Arrangements  have  been  made  with  the  Treasury  Department 
to  provide  offices  in  Federal  buildings  for  supervisors  of  census 
wherever  it  is  practicable  to  do  so.  (See  subsection  entitled  "  Field 
force.") 

PREPARATION   OP  SCHEDULES,  INSTRUCTIONS,  LISTS,  ETC.^ 

A  tentative  general  population  schedule  was  prepared  and  printed 
in  March,  1919.  A  few  slight  revisions  were  made,  and  a  small 
number  of  copies  were  printed  July  9,  1919,  in  final  form.  The  full 
edition  (2,600,000  copies)  has  been  printed  and  is  now  being  dis- 
tributed to  the  supervisors  and  enumerators.  This  schedule  is  similar 
in  general  fonn  to  those  used  at  the  last  two  decennial  censuses,  the 
necessary  changes  in  the  inquiries  being  made  to  conform  to  the 
provisions  of  the  Fourteenth  Census  act. 

In  connection  with  the  preparation  of  the  agricultural  schedules, 
the  officials  of  the  division  of  agriculture  held  numerous  conferences 
with  persons  designated  to  represent  the  various  governmental  de- 
partments which  are  interested  in  agricultural  statistics,  as  well  as 
with  professors  in  agricultural  cofleges  and  representatives  of 
agricultural  periodicals  and  of  farmers'  associations.  As  a  result 
ox  these  conferences,  a  general  farm  schedule  was  formulated  which 
has  been  very  widely  indorsed  and  has  received  the  unqualified 
approval  of  the  Joint  Advisory  Committee  of  the  American  Statisti- 
cal and  Economic  Associations.  This  schedule,  the  schedule  for  live 
stock  not  on  farms  and  ranges,  the  schedule  for  drainage,  and  the 
schedule  for  irrigation  have  all  been  printed. 

Summaries  of  the  reports  of  the  census  supervisors  for  1910  as  to 
the  methods  pursued  in  the  conduct  of  the  field  work  have  been  made 
as  a  guide  to  the  work  of  the  Fourteenth  Census.  These  summaries 
cover  the  methods  employed  in  the  division  of  each  district  into 
enumeration  districts;  the  selection  and  instruction  of  enumerators 
and  the  supervision  of  their  work;  the  use  of  advance  schedules  for 
population  and  agriculture;  rates  of  pay  of  enumerators;  and 
methods  employed  oy  newspapers,  private  organizations,  etc. 

The  general  instructions  to  supervisors  have  been  printed,  and 
the  instructions  to  enumerators,  as  well  as  other  forms,  are  in  process 
of  preparation. 

The  compilation  of  the  occupation  index  to  be  used  at  the  Four- 
teenth Census  has  been  nearly  completed.  More  than  100,000  slips 
have  been  prepared  covering  occupational  designations  not  con- 
tained in  the  index  used  at  the  Thirteenth  Census,  and  these  dips 
have  been  arranged  according  to  occupation  symbols  and  are  being 
considered  in  reference  to  their  numerical  importance  with  the  view 
of  their  use  in  the  new  index  for  the  Fourteenth  Census.    This  index, 

^  See  also  preceding  subsectloii.  , 
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alphabetically  arran^d,  to  be  used  by  the  classifying  clerks,  will 
comprehend  practically  20,000  occupational  designations  and  will 
fill  400  printed  pa^. 

A  card  index  giving  names,  addresses,  and  character  of  products 
for  establishments  to  be  covered  by  the  censuses  of  manufactures, 
mines  and  quarries,  and  forestry  and  forest  products  has  been  pre- 
pared from  schedules  of  the  1914  census  of  manufactures,  business 
trade  directories,  and  lists  on  file  in  other  bureaus  and  offices  of  the 
Government. 

The  preparation  of  a  complete  list  of  factories  for  which  reports 
will  be  made  from  central  offices  is  now  in  progress.  This  list  will  be 
perfected  by  correspondence  with  each  company  that  made  a  report 
of  this  character  at  the  last  census,  as  well  as  with  others  that  will 
be  listed  in  the  new  card  index  as  having  come  into  existence  at  later 
dates. 

The  Bureau  has  prepared  a  list  of  the  forms  to  be  used  in  the 
enumeration,  showing  size  of  edition,  dates  when  copy  will  be  sup- 
plied, and  when  deliveries  must  be  made. 

ENCUMBRANCES  ON  HOMES. 

Section  8  of  the  Fourteenth  Census  act  contains  a  provision,  in- 
serted in  the  Senate,  for  ascertaining  the  amount  of  encumbrance 
on  mortgaged  homes.  This  refers  only  to  mortgaged  homes  occupied 
by  their  owners,  of  which  in  1920  there  may  be  approximately 
4,000,000.  This  number  includes  1,500,000  mortgaged  larm  homes, 
for  which  provision  for  securing  this  information  has  been  made 
on  the  regular  farm  schedule,  and  2,500,000  mortgaged  homes  in 
city  districts,  for  which  the  necessary  information  can  not  be  secured 
on  the  general  population  schedule  and  for  which,  therefore,  a 
special  schedule  will  be  required. 

The  number  of  owned  encumbered  homes  will  be  determined 
through  inquiries  on  the  general  population  schedule  bv  the  enumer- 
ators in  January,  1920,  but  the  information  as  to  the  amount  of 
encumbrance  will  be  later  secured  from  the  owners  of  the  encum- 
bered homes  by  the  use  of  a  special  schedule,  this  supplemental 
inquiry  to  be  conducted  partly  by  correspondence  and  partly  by 
the  use  of  special  agents. 

The  Fourteenth  Census  act  as  originally  drawn  did  not  provide 
for  an  inquiry  as  to  encumbrances  on  homes  occupied  by  owners,  for 
which  reason  the  estimate  of  the  total  cost  of  the  Fourteenth  Census 
work  did  not  cover  the  cost  of  this  inquiry.  In  order,  therefore,  to 
comply  properly  with  this  special  provision  of  the  census  act,  an 
appropriation  of  at  least  $1,000,000  will  be  required  to  cover  the 
additional  cost  of  collecting  and  compiling  this  information. 

An  investigation  regarding  the  encumbrance  on  homes  was  first 
made  at  the  census  of  1890,  for  which  an  appropriation  of  $1,000,000 
was  made  in  addition  to  the  regular  census  appropriations. 
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OUTUriNO  F0fl8BS6I0N& 

Th&  Fourteenth  Census  act  provides  for  ceasusee  of  Alaska, 
Hawaii,  and  Porto  Itico,  to  be  taken  by  the  Burenu  of  the  Census,  ana 
also  for  censuses  of  Guam,  Samoa,  and  liie  Panama  Canal  Zone,  to 
be  taken  by  the  respective  governors  of  those  possessions  in  accord* 
ance  with  plans  prescribed  or  approved  by  the  Director  of  the  Omsus. 

Alaska. — ^In  taking  the  census  of  Alaska  the  Bureau  of  the  Census 
will  cooperate  with  the  Bureau  of  Education.  The  plan  of  cooper- 
ation, which,  received  the  approval  of  the  Secretary  of  Commerce 
June  3, 1919,  and  of  the  Secretary  of  the  Interior  on  June  14,  1919, 
provides  for  the  employment  (1)  of  Mr.  William  T.  Lopp,  in  charge 
of  the  Alaskan  Division  of  the  Bureau  of  Education,  with  head- 
quarters at  Seattle,  Wash.,  as  chief  special  a^nt  in  charge  of  the 
Alaskan  census;  (2)  of  the  six  district  superintendents  of  schools 
in  Alaska  as  special  agents  in  charge  of  the  enumeration  work 
in  their  respective  school  districts;  (S)  of  local  teachers  as 
enumerators  wherever  practicable;  and  (4)  of  the  Bureau  of  Ed- 
ucation bookkeeper  in  Seattle  as  special  disbursing  agent  for  the 
census  and  of  his  clerk  as  special  agent  for  clerical  service  in  con- 
nection with  the  census.  The  schedules,  blanks,  and  other  supplies 
were  shipped  to  Mr.  Lopp  at  Seattle  on  July  17,  ready  for  trans- 
portation to  his  census  headquarters  at  Juneau. 

Hawaii  and  Porto  Rico. — Supervisors  have  been  appointed  for 
Hawaii  and  Porto  Eico,  and  the  schedules  and  blanks,  which  will  be 
substantially  the  same  as  those  used  for  continental  United  States,  are 
being  printed. 

Other  outlying  possessions, — Plans  for  the  censuses  of  Guam, 
Samoa,  and  the  Panama  Canal  Zone  have  been  perfected  in  conference 
with  officials  of  the  War  and  Navy  Departments.  The  census  in  each 
instance  will  be  taken  under  the  immediate  direction  of  the  governor, 
who  will  be  supplied  with  schedules  and  other  blank  forms  from  this 
Bureau.  The  schedules  will  be  less  elaborate  than  those  used  in  con- 
tinental United  States. 

Arrangements  have  also  been  made,  through  the  Chief  of  the 
Bureau  of  Insular  Affairs,  War  Department,  for  securing  the  de- 
tailed results  of  the  census  of  the  Philippine  Islands,  taken  by  the 
Philippine  Government  as  of  December  31, 1918,  as  fast  as  they  are 
aViailable,  for  incorporation  in  the  announcements  and  reports  of  the 
Fourteenth  Census  of  the  United  States. 

MIUTART  AND  NAVAI.  POPUXATION. 

Steps  are  being  taken  toward  providing,  through  the  War  and  Navy 
Departments,  for  the  proper  enumeration  of  all  persons  in  the  military 
and  naval  services,  and  of  all  civilians  engaged  in  or  identified  with 
war  work,  who  are  likely  to  be  absent  from  their  usual  places,  of  resi- 
dence at  tne  time  the  census  is  taken  in  January,  192Q. 

156130— COM  1919 40 
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MISCELLANBOUS  PBEPARATOBY  WOBK. 

An  irrigation  expert  and  a  draina^  expert  have  been  appointed  to 
take  charge  of  the  irrigation  and  drainage  inauiries,  under  the  direct 
gupervision  of  the  chief  statistician  for  agriculture,  and  the  necessary 
preparatory  work  for  these  inquiries  is  under  way. 

The  Bureau  is  now  in  correspondence  with  chambers  of  commerce 
and  other  industrial  organizations  with  the  view  of  extending  the 
territory  to  be  compriseain  the  "  metropolitan  districts,"  or  industrial 
zones,  and  increasing  the  number  of  such  districts. 

Consideration  has  been  given  to  the  requirements  of  the  card- 
pimching  work,  including  the  preparation  of  a  punch  card,  and 
arrangements  are  being  made  with  the  Government  Printing  Office 
for  securing  an  adequate  supply  of  satisfactory  paper  for  punch 
cards. 

Certain  experimental  tabulations  and  studies  have  been  made  with 
the  view  of  a  better  presentation  of  the  statistics  in  reports  and 
bulletins. 

A  brief  report  on  the  methods  of  taking  censuses  in  foreign  countries 
has  been  prepared. 

BCECHANIGAL  EQUIPMBNT. 

Work  in  mechanical  laboratory. — ^The  object  of  the  mechanical 
laboratory,  to  have  produced  or  to  have  on  hand  at  the  close  of  the 
fiscal  year  1919  all  parts  entering  into  the  construction  of  certain  tabu- 
lating machinery  lor  the  work  of  the  Fourteenth  Census,  comprising 
40  automatic  tabulator  heads,  35  bases  with  full  complements  of 
counters,  and  26  sorting  machines,  has  been  practically  attained. 

It  was  considered  advisable  to  build  larger  numbers  of  machines 
and  accessories  than  were  called  for  in  the  ori^al  estimates.  The 
numbers  of  the  several  machines  and  parts  finally  determined  upon, 
the  numbers  originally  estimated,  and  the  percentages  of  increase  are 
as  follows : 


Item. 

Number 

determined 

upon. 

Number 
originally 
eat&ated. 

Per  cent  of 
increase. 

Aatomatio  tabulator  luMidfl x .....  x .  x .....  x  ^ ... . 

40 
35 
25 
156 

25 

30 

19 

114 

60.0 

All tomatic tabulator baefw........  ...x.... ^....... ...... x  x  ..... 

16.7 

SfNting  maohiD9ft 

81.6 

Cowit^runitfl x.».  xx.x  .x  ...xxx    ^    xx  x  .    . 

36.8 

Each  tabulating  machine  will  be  equipped  with  from  one  to  six 
counter  units,  each  of  which  will  have  sufficient  capacity  to  record 
10  numbers  of  four  "figures  each. 

More  work  of  an  assembling  nature  was  carried  on  during  the 
latter  part  of  the  fiscal  year  than  was  Uiought  possible  in  the  begin- 
ning. For  the  permanent  use  of  the  division  of  vital  statistics  4 
tabulators  and  3  sorting  machines  have  been  completed  and  installed 
and  77  pantograph  punching  machines  have  been  overhauled  and 
equipped  with  composite  key  plates  in  conformity  with  the  latest 
forms  of  the  mortality  and  birth  cards.  In  all,  five  tabulators  have 
been  completed  and  tested,  of  which  the  four  just  referred  to  are  in 
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actual  use.  The  remainder  of  the  equipment  of  tabulating  and  sort- 
ing machines  intended  for  population  work  will  be  completed  on  6r 
before  February  1, 1920,  in  ample  time  to  have  them  in  readiness  for 
the  Fourteenth  Census  woi^. 

Of  the  total  numbers  of  machines  determined  upon,  there  had 
been  completed  and  tested  up  to  September  15,  1919 : 

Tabulating  machines 14.2  per  cent 

Sorting   machines 12.0  per  cent. 

The  estimated  percentages  of  work  accomplished  on  the  remaining 
machines  to  September  15,  1919,  were: 

Automatic  tabulator  heads 05  per  cent 

Automatic  tabulator  bases 87  per  cent 

Sorting  machines 82  per  cent 

The  ori^nal  estimates  pertaining  to  the  sorting  machines  took  into 
consideration  merely  the  work  of  overhauling.  It  was  later  found 
expedient  to  introduce  some  radical  changes  in  design  and  method 
of  operation,  and  the  result  has  been  the  production  of  a  practically 
new  and  much  more  efficient  machine. 

Supplies  and  maintenance,  as  needed,  have  been  furnished  the 
Bureau  of  Immigration  for  its  tabulating  machinery. 

Integrating  ooimter. — ^In  my  last  two  reports  I  have  referred  to 
the  progress  of  the  development  of  an  "  integrating  counter  " — ^that 
is,  a  counter  which  will  record  and  add  numbers  instead  of  mere 
units,  thus  performing  automatically  the  work  done  by  the  operator 
of  an  adding  machine — for  use  in  taoulating  certain  classes  or  census 
data,  such  as  those  pertaining  to  agriculture  and  manufactures.  The 
numbers  will  be  indicated  on  cards  by  pimch  marks,  the  cards  will 
be  fed  into  the  machine,  and  the  numbers  will  be  automatically  to- 
talized. Several  sets  of  figures  can  be  totalized  at  the  same  time. 
The  principal  advantage  to  be  derived  from  the  use  of  the  integrat- 
ing counter  lies  in  the  facility  with  which  the  data,  as  indicated  on 
the  cards  by  the  punch  marks,  may  be  recouped  or  rearranged  so 
as. to  obtain  totals  for  the  various  classifications  desired. 

Work  on  the  integrating  counter,  which  began  on  July  6,  1917, 
was  continued  during  the  fiscal  years  1918  and  1919,  and  is  still  in 
progress.  The  first  model  has  been  completed  as  an  experimental 
macliine,  and  it  has  automatically  added  and  recorded  numbers  as 
indicated  on  punched  cards  at  the  rate  of  20,000  to  25,000  cards  a 
day.  The  machine  is  small  and  compact  and  does  not  depend  upon 
electricity  for  its  operation,  except  that  it  is  motor  driven.  It  may 
be  operated  wherever  a  connection  can  be  made  to  an  electric-lamp 
socket  or  outlet  carrying  a  110- volt  direct  current.  A  complete  set 
of  drawings  and  all  patterns  necessary  for  manufacturing  this  type 
of  machine  have  been  made. 

A  tentative  card  system  for  tabulating  part  of  the  manufactures 
census  has  been  developed  and  will  be  given  a  test 

OFFICE  ROOM  AND  STORAGE  SPACE. 

The  Bureau  of  the  Census  will  employ  during  the  Fourteenth  Cen- 
sus period  (July  1,  1919,  to  June  30,  1922),  a  greatly  increased 
clerical  force  in  Washington,  numbering  at  its  maximum  about 
4,000.    Moreover,  it  will  need  floor  space  for  the  many  machines  that 
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will  be  used  in  tabulating  the  results  of  the  census  and  storage  space 
for  the  millions  of  schrauies  containing  the  data  gathered^  by  the 
field  force  and  the  300,000,000  or  more  cards  which  will  be  used  in 
tabulating  the  population  and  agricultural  statistics.  It  thus  be- 
came necessary  to  seek  additional  quarters.  Accordingly,  arrange- 
ments were  made  with  the  War  Department  and  Pubuc  Buildinss 
Commission  for  the  use  of  Building  D  (one  of  the  temporary  build- 
ings erected  during  the  period  of  the  war),  at  Four-and-a-half 
Street  and  Missouri  Avenue  NW.,  by  the  Census  Bureau  during  the 
Fourteenth  Census  period.  This  is  a  three-story  frame  structure 
with  eight  wings  and  a  head  house  on  each  floor,  and,  exclusive  of 
corridors,  aisles,  toilets,  etc.,  contains  287,000  square  feet  of  floor 
space. 

A  number  of  alterations  and  repairs  and  some  new  construction 
are  necessary  in  order  to  render  this  building  suitable  for  the  use  of 
the  Bureau.  These  changes  consist  mainly  m  shoring  up  the  floors 
of  four  wings,  the  construction  of  bridges  between  certain  wings,  the 
installation  oi  three  freight  elevators,  and  the  construction  of  a  fire- 
proof vault  in  which  to  Keep  the  population  schedules  of  the  Four- 
teenth Census.  It  had  been  the  desire  of  the  Bureau  to  begin  this 
work  early  in  the  spring  of  1919,  and  accordingly  an  item  was  in- 
corporated in  the  third  deficiency  bill,  reported  in  the  House  of 
Representatives  on  February  27,  1919,  to  make  immediately  avail- 
able  $200,000  of  the  Fourteenth  Census  appropriation  to  cover  the 
cost  of  the  alterations,  etc.,  in  question;  but  the  bill  failed  to  pass, 
and  as  a  result  the  Bureau  was  delayed  in  beginning  the  work.  It 
is  now  under  way,  however,  and  will  be  pushed  to  completion  as 
rapidly  as  possible. 

On  July  1  one-half  of  building  D  was  made  available  for  the  use 
of  the  Census  Bureau,  the  other  half  being  retained  by  the  Air 
Service ;  and  on  July  1  and  2  the  divisions  of  population  and  agri- 
culture, and  on  August  12  the  geographer's  division,  were  removed 
to  that  building.  As  the  work  or  the  division  of  manufactures,  which 
is  housed  in  the  Commerce  Building,  expands,  it  will  be  necessary 
to  transfer  other  divisions  to  Building  D.  This  will  require  the  use 
of  the  entire  building,  which  is  to  be  turned  over  to  the  Bureau  by 
January  1,  1920. 

This  arrangement  is  the  best  that  could  be  made  under  the  exist- 
ing circumstances,  but  I  regard  it  as  very  unfortunate  that  the  im- 
portant records  of  a  decennial  census  must  be  constantly  exposed  to 
destruction  hj  fire  in  a  temporary  frame  structure.  I  sincerely  hope 
that  by  the  time  the  next  census  is  taken  the  Government  will  have 
adopted  a  building  policy  which  will  permit  the  housing  of  the 
census  force  in  a  modem,  fireproof  building.  Furthermore,  the 
separation  of  the  force  is  not  conducive  to  good  administration.  Al- 
though the  main  work  of  the  decennial  census  is  not  yet  under 
way,  much  inconvenience  and  lost  motion  have  already  resulted  from 
the  lack  of  direct  contact  with  each  unit  of  the  organization. 

PUBLICATIONS  ISSUED. 

Following  is  a  list  of  the  publications  issued  during  the  fiscal  year 
and  since  its  close.  In  addition,  the  Bureau  has  published  a  number 
of  press  summaries. 
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ClaBs  and  title. 


JULT  1,  1118,  TO,  JTNE  30,  1019. 

Report8(nloth  boand  and  of  qnarto  d^.except  as  othendse  indicated): 

Birth  statistic  for  the  reelfltratlon  area  of  the  United  States:  1916. . 

Finaneial  statiitics  of  cities  having  a  ponolatian  of  over  80,000:  1017. 

Financial stathtics  of  States:  1917Vcroth  and  paper) 

Statistics  of  fire  departments  of  cities  having  a  population  of  over 
80.000:  1917  (paper) .TT! 

Spedfledaonroes  of  manirijpal  revenues:  1917 

Deaf  mutes  in  the  United  States:  1910 

Census  of  roanuf^ures,  1914— Vol.  I,  reports  by  States  and  prin- 
cipal cities  a , 

Mortality  stati'rtics:  1916. 

Marriage  and  divorce:  1916Cpaper) 

Negro  population  in  the  United  SUtes:  1790-1015 , 


Prisoners  and  Juvenile  delinquents. 

B  of  the  Virgin  Islands  of  the  United  States:  Nov.  1, 1917. . 

Total 


Bulletins  (quarto): 

No.  136— Stocks  of  leaf  tobacco  (octavo) 

No.  137— Cotton  production  and  distribution,  season  of  1917-18 

No.  138-Bstimate8  of  population  in  the  United  States:  1910-17. . . 

Textiles— census  of  manufactured:  1914 

Shipbuilding  (including  boat  building):  1916  and  1914  » 


Total. 


r  of  the  Census  to  the  Secretary  of 

x!tavo) 

Eor  distribution  by  the  Bureau  of  the 

I 

st  of  causes  of  death  (third  reprint 

action  in  the*  United  Statee^HV^'  of 

notion  lix  the  United  Stateah^crop'  of 


ith  Census,  to  be  token  Jan.  1, 1920. 
Mirteanth  Census 


Thli^-loar  reporti,in  oard  fonn,relating  to  cotton  and  cotton  seed. 


Four  reporti,  in  card  form,  relathig  to  stodcs  of  leaf  tobacco.. 


Total. 


Special  censuses  (octavo): 

Populatkm  of  Okmulgee  County.  Okla.  (enumerated  Aug.  15. 1918). 
Population  of  Ottawa  County,  Okla.  (enumerated  Dec.  16, 1918).. 
Population  of  Tulsa  County,  Okla.  (enumerated  Jan.  15, 1019) 


Total. 


of  war  oommoditiee  (quarto): 

Antimony,  and  graphite  cnieiblet 

Iron  and  steel 

Statistics  of  leather 

Taztile  flbera-wool,  aflk,  late,  and  kapok. 


Total 

Oxand  total,  July  1,1918»  to  June  80, 1910 

JDLT  1  TO  AI70.  tl,  1919. 

Beporli  (dotfa  bobnd  and  ef  quarto  site,  except  as  otherwise  indfcated): 
Census  ci  manuCaotures.  1914-Vol.  n,  reports  for  selected  indue* 

tries  and  detailed  statBtics  for  industries  by  states  a 

TelegruDhs  and  municipal  electric  flre^larm  and  pelioe-patiol 


signaling  systems:  191?  (paper). 
"— '  ' irkets in eitles^over 80,000: 1018 (paper) . 

Total 


Census  of  war  commodities  (quarto):  Leather  statistics— Boots,  shoes, 
md  numufsotursd  leather....... • 


Grand  total,  July  1  to  Aug.  81, 1919. 


Date  issued. 


Nov.  6,1918 
Oct.  5, 1918 
Oct.   10,1918 

Aug.  13,1918 
Aug.  28,1918 
July     5,1918 

Feb.  26,1919 
Sept.  27, 1918 
Apr.  4,1919 
Oct.  28,1918 
Oct.  28,1918 
Aug.  27,1918 


July  17,1918 
Jan.  1,1919 
Jan.  21,1919 
Sept.  30, 1918 
May  16,1919 


Oct.  21,1918 

Apr.  26,1919 

July  13,1918 

July  27,1918 

June  23,1919 
Apr.  17,1919 
Mity  3,1919 
[June  14.1918 

to 
June  19,1919 
July  29,1918 

Apr.  80,1919 


Jan.  6.1919 
Feb.  26,1919 
Apr.  24,1919 


Apr.  4,1919 

Jan.  81,1919 

Deo.  12,1918 

Apr.  17,1919 


July    2,1919 

July  19,1919 
July  28,1019 


Aug.  25,in9 


Pages. 


96 
373 
129 

105 
140 
221 

1,677 
543 
47 
844 
535 
147 


4,857 


44 

135 
57 

165 
35 


436 


28 

16 

309 

40 

40 
23 
75 

84 


560 


50 


53 


5,965 


1,047 

61 
19 


1,187 


19 


1,146 


Edition. 


5,000 
6,500 
8,500 

6^000 
6^000 
^000 

1,600 
5,000 
5,000 
5,000 
4,000 
4,000 


83,500 


20,000 
37,500 

3,000 
500 

2,500 


63,500 


2,500 
500 
500 

42,000 

86,000 
1,000 
1,500 

1,860,000 
77,000 


1,521,000 


500 
500 

800 


1,800 


1,500 
1,000 
1,500 


4,500 


1,644,800 


1,600 

8,000 
1.500 


6.000 


1,600 


7,500 


•  The  various  reports  bound  together  in  these  volumes  had  previously  been  pubUsbed  separately. 
»  Withheld  from  earlier  publication  for  military  reasons. 
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APPROPRIATIONS  AND  BXPBNDITURBS. 
FINANCIAL  STATEMENT,  FISCAL  YEAR  1919. 


Divialoii. 


SAlaileB. 


Subdst- 

enoeand 

trsTol. 


Other. 


TotaL 


Administrative: 

Salaries. ... 

Contingent  exL 

lieotumicaTlaboratory. 

Revision  and  results 

Population , 

Manufactures 

Qeograpber's 

VitaTstatisUcs 

Statistics  of  States  and  cities 

Agriculture 

Cotton  and  tobacco 

Salaries  of  employees  detailed  to  Department 

of  Commerce 

Printing  and  binding 

War  work: 

Registration 

, Liberty  loans 

Census  of  Jute 

Census  of  antimony 

Census  of  leather  stocks 

Census  of  silk 

Census  of  boots,  shoes,  and  leather  goods. . . 

Census  of  graphite  cradbles 

Census  of  woolen  manufactures 

Census  of  iron  and  steel 

Data  for  foreign  countries 

Commercial  greenhouses 

Grain-trade  investigation 

Confidential  work  for  Navy  Department. . . 

Aces  of  registrants 

Mlsoellaneous 

Purchase  and  repair  of  punching  machines 


104,861.57 


1322.25 


32,638.86 
23,451.80 
115,604.90 
244,519.13 
42,879.87 
160,390.99 
79,708.69 
30,819.50 
40,46L05 

098.98 


12.45 

a23,26L14 

10,629.50 


867.73 
29,402.55 


4,273.29 

28,466.84 

57.00 

186.92 


1,745.66 

195.14 

6.58 

78,631.90 

109.16 

108.33 

230,277.20 


a  113,971. 18 


1,047.07 
2,775.86 
1,632.92 
1,803.60 

85,858.72 
987.14 

52,484.77 
1,679.28 
3,00L01 

11,526.01 
4,069.87 
7,407.17 

82,472.66 
1,112.50 
2,139.99 

27,069.96 


120.61 


48.00 


8.85 


107.05 


18,443.95 
86,000.00 


964,676.27 
•  23,26L14 

48,268.46 

23,461.80 
118,298.20 
274,206.82 

42,886.46 
238,805.18 
108,274.10 

30,470.88 
270,876.17 

998.98 
•  118,971.18 

1,047.07 
2,776.86 
1,682.92 
1,308.60 

36,858.72 
987.14 

62,606.38 
1,679.28 
3,001.01 

11,526.01 
4,009.87 
7,450.02 

32,472.66 
1,112.50 
2,139.99 

46,220.96 

36,000.00 


Total  for  Bureau. 


1,022,602.27 


63,87L74 


607,381.18 


1,603,846.14 


Title  of  appropriation. 


Appropriation. 


Expenditures 

during  fiscal 

year. 


1919 

the  Census,  1919 

ifthe  Census,  1919 

the  Census,  1919 , 

90,  Department  of  Commerce  (special 

e,  Deportment  of  Commerce  (mdform 

mVofCommerce/ww  a."!!. !!!!!!! !!!!!!! 

rtmiuxt  of  C<Mnm6rce,'l919 '....'.'.'.'.'.'.','.'.'.'. 


1739,240.00 

490,000.00 

60,000.00 

60,000.00 

150,000.00 

10,000.00 
28,261.14 
113,971.18 
84,140.42 


I682,16L96 

466,09L95 

40,993.44 

85,ooaoo 

138,829.60 

9,896.66 
23,26L14 
118,971.18 
84,140.2 


1,730,012.74 


1,503,845.14 


a  Paid  from  appropriation  for  Department  of  Commerce;  no  separate  appropriation  for  the  Bureau  of 
the  Census. 

APPROPRIATION,  FISCAL  YEAR  1920. 

The  Census  Bureau's  appropriation  for  the  fiscal  year  1920  was 
made  in  a  single  lump  sum  of  $16,000,000.  The  Bureau's  estimate  of 
tb^  cost  of  taSin^  the  Fourteenth  Decennial  Census  was  $18,129,000, 
and  the  cost  of  uie  annual  and  other  nondecennial  work  to  be  done 
during  the  three-year  census  period  (July  1. 1919,  to  June  30, 1922) 
was  estimated  at  $2,371,000,  making  a  total  of  $20,600,000.  It  was  im- 
possible to  apportion,  with  any  approach  to  accuracy,  the  cost  of  the 
work  among  the  three  fiscal  years  which  will  constitute  the  census 
period.  Obviously,  however,  the  greater  part  of  the  total  expense  of 
the  census  will  fall  within  the  first  fiscal  year,  during  which  the  bulk 
of  the  payments  for  field  work  will  be  made. 
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After  the  estimate  was  prepared,  provision  for  an  additional  in- 
quiry, relating  to  encumbrances  on  homes,  was  inserted  in  the 
census  bill  by  the  Senate.  The  inclusion  of  this  inquiry  in  the 
Fourteenth  Census  work  (as  explained  in  the  section  entitled  "  Prep- 
arations for  the  Fourteenth  Census")  will  add  approximately 
$1,000,000  to  its  cost  An  additional  estimate  of  $50,000  has  been 
made  necessary  on  account  of  the  construction  of  a  fireproof  vault, 
the  installation  of  elevators,  the  strengthening  of  floors,  etc.,  at 
Building  D,  one  of  the  temporaiy  war  buildings,  at  Four-and-a-half 
Street  and  Missouri  Avenue  N W.,  which  has  been  asfflffned  to  this 
Bureau  for  the  use  of  the  Fourteenth  Census  force.  On  tiiie  other 
hand,  the  original  estimate  of  $800,000  for  rent  of  building  in  the 
District  of  Columbia  has  been  eliminated,  in  view  of  the  assignment 
of  the  temporary  war  building  to  this  Bureau.  An  item  of  $86,000 
for  fuel  has  also  been  eliminated,  as  the  cost  of  heating  Building  D 
will  be  paid  bv  the  office  of  the  Superintendent  of  the  State,  War, 
and  Navy  Building.  These  changes  are  equivalent  to  a  net  increase 
of  $715,000,  making  the  revised  estimate  of  the  cost  of  the  Fourteenth 
Decennial  Census  inquiries  amount  to  $18,844,000.  This  represents 
an  increase  of  29  per  cent  over  the  corresponding  amount  expended 
to  cover  the  cost  of  the  Thirteenth  (1910)  Census  inquiries,  which 
exceeded  by  23  per  cent  the  cost  of  the  Twelfth  (1900)  Census  worfc 
It  should  be  borne  in  mind,  however,  that  neither  the  Thirteenth  nor 
the  Twelfth  Census  contained  the  inquiry  on  encumbrances  on  homes, 
for  which  an  estimate  of  $1,000,000  is  made  for  the  Fourteenth 
Census. 

The  estimate  for  the  Fourteenth  Census,  which  was  a  very  con- 
servative one,  was  made  in  the  expectation  that  prices  and  wages 
would  have  made  some  progress  toward  a  return  to  a  normal  level 
before  it  became  necessary  to  purchase  supplies  and  engag:e  enumera- 
tors and  other  field  employees^  but  thus  far  that  expectation  htCs  not 
been  realized.  With  the  prevailing  wage  scales  and  the  high  prices  of 
equipment,  supplies,  etc.,  it  is  possible  tiiat  the  Bureau's  e^imate  may 
prove  to  be  too  low. 

The  following  statement  shows  in  detail  the  estimated  expendi- 
tures during  the  Fourteenth  Census  period : 

DECENNIAL  CENSUS  INQT7IBICS. 

Population  : 

Field  work  (incladlng  outlying  possessions) — 

SnperrlsorB  (salaries,  expenses,  and  assistance) 1760,000 

Enumerators    8, 600. 000 

Interpreters   50,  000 

Miscellaneous    (reenumeratlons,    etc.) 100,000 

Collecting  data  on  encumbered  homes gOO,000 

Total,   field   work 6.000.000 

Office  work,  total  salaries .  2, 000, 000 

Mechanical  laboratory  (salaries,  supplies,  etc.) •  100,000 

Total,  Population  8,000,000 

AORICDLTURB  : 

Field  work  (Including  outlying  possessions) — 

Supervisors  (salaries,  expenses,  and  assistance) 750,000 

Enumerators 8,  541.  000 

•  Irrigation  (compensation,  subsistence,  travel,  etc — afield  employees).  106, 000 

Drainage  (compensation,  subsistence,  travti,  etc.— field  employees).  170,000 

Special  Add  work 42,000 

Total,  field  work 4, 609.  000 

Office  work,   total  salaries 1,  440, 000 

Total.  Agriculture 6,  049, 000 

•Exclusive  of  work  on  integrating  counter. 
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tUsmnmutm  aud  ifnnw  atid  Qoawmjeb  : 

Bleld  work,  Indudlng  ootlying  possessions  (cbmpensstlon,  sobslstcnce, 

.iwiTrt,  «te^  of  MB  amplojross) ^ ^l,e6«,000 

Ottce  Work,  total  sslaries l,19gooo 

Total,  Haniifactiires  and  Mines  and  Quarries 2,248,000 

FOBSrtrtT  AJfD  POBBST  PBODUCTS  : 

Field  work,  including  outlying  possessions  (oomp<«nsation,  subsistence, 

travel,  eoc,  of  Held  employees) ^. . «,000 

Offlce  work,  total  salaries * 23,000 

Total,  Forestry  and  Forest  Products ^.^ -«...< 27,000 

8iUarie«  for  Director's  Office,  Adminlstratire   Division.   Appointment 
Divtston,  Disbursing  OIBce,  Qeograptaer's  Division,  ftiblicatlon  Dl- 

vlnlon,  and  Editorial  Division 076,000 

Printing  (including  cards  for  tabulating  machines  and  other  Job  work).  S21, 000 
Stationery^  supplies,  and  equipment  (other  than  for  saechanical  lab- 
oratory), offlce  maintenance,  etc ^^.^ 724,000 

Total,  Administrative  and  General 2, 620,  OOP 

Ondid  letKU  decennial  ^eniws  teqalrtea..^. . « 18, 844. 000 

<lraiid  totkd  decemial  censns  teqnlrles.  Thirteenth  Oensas  (1010),  Inclnd- 

^  ing  work  done  after  close  of  census  perlod.^^^^ . ^ ^ |14, 670, 046 

drand  toUl  Twelfth  Census  (1000) $11,864,818 

Per  'oent  of  Increase,  1010-1020.^ w ..^ ^ ^ 20 

Per  cent  of  Increase,  1000-1910 23 

oTuitt  wotttt  wtatfQ  DBCBmnAL  otNBVB  piaaao. 

OrwicuL  BBOXSTia  voa  1010  and  1921 : 

Offlce  work,  total  salaries $12,000 

Vital  Statistics  (annual) : 

Firtd  work  (transcripts  of  records  and  snbaistenoe  and  tmvel).^^....        840,000 
Offlce  work,  total  salaries* *— .—        410, 000 

Total,  Vital  BUttstlcs 760, 000 

flransTics  of  Statu  aitd  Citibs  (annual) : 

Field  work  (compenaatlon,  travel,  subsistence,  etc.,  of  field  employees) 210,000 

Offlce  work,  total  salaries •. ...... «. ...^.-«.        160,000 

Total,  Stktistios  of  States  and  aties ^        300,000 

Cot9oif  AMO  CoTroNSfeflD  STATISTICS  (monthly  and  semlmottthly) : 

Field  work  (pay  of  local  agents  on  piece-price  basis) 

Offlce  work,  total  salaries ^. 00, 000 


Field  work  (pay  of  local  agents  on  piece-price  basis) ..        826,  (KM) 

-"-  ^k,  total  sal-^'-~ 

Total,  Cotton  and  Cottonseed  SUtistlcs — 915,000 

Tobacco  Statistics  (quarterly) : 

PleM  work  (compensation,  subeistence,  travel,  ate,  of  Held  employees)^         40. 000 
Offlce  work,  total  salaries . -.-« • 80, 000 

Total,  Tbhaeeo  Ststlillcs — — — . 70,000 

Qbhbbal: 

Printing 182, 000 

Stationery,  supplies,  and  equipment .. —» — — — .» — • . .  12, 000 

Total,  General \        194,000 

nrrSOBATIMO  Ck>l71fTBB: 

Work  of  development,  construction,  and  maintenance  (salaries,  supplies, 
etc.) ^  66, 000 

Grand  total,  other  work  daring  deeemial  oensus  period.* $2, 871, 000 

AggregatQ,  aH  work  done  during  decennial  eensoa  period $21, 216, 000 

Respectfully, 

Sam«  L.  Boqsrs, 
Director  of  the  Census. 
To  Hon.  WnuAic  C.  Bedfixld, 

Secretary  of  CofMnerce. 
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REPORT 

OF  THB 

COMMISSIONER  OF  HSHERIES. 


Dbpartment  OF  Commerce, 

Bureau  of  Fisheries, 
WaaUngtony  October  10,  1919. 

Sir:  In  presenting  this  report  in  which  is  given  a  r6sum6  of  the 
varied  activities  of  flie  Bureau  of  Fisheries  for  the  fiscal  year  ending 
June  30,  1919, 1  take  the  liberty  to  express  appreciation  of  your  sus- 
tained interest  in  and  ever-ready,  helpful  criticism  of  the  Bureau's 
work  and  to  acknowledge  your  potent  assistance  which  has  made  it 
possible  for  the  Bureau  to  assume  larger  fimctions  of  public  usefulness 
than  it  ever  had  before  and  has  prepared  the  way  for  still  greater 
service  and  achievement.  To  state  tnat  you  have  made  permanent 
impress  on  this  Bureau's  career  is  but  to  repeat  what  is  generally  held 
by  >the  responsible  employees  in  office  ana  field. 

This  occasion  is  taken  to  reaffirm  the  critical  condition  that  has 
been  created  bv  the  long  continuance  of  inadequate  compensation  in 
all  grades  of  the  service.  The  prospective  recommendations  of  the 
Joint  Congressional  Commission  on  the  Reclassification  of  Salaries  are 
confidently  expected  to  meet  and  coimteract  the  disorganizing  situa- 
tion now  confronting  the  office  force  in  Washington;  but  the  labors  of 
the  commission  will  be  futile,  so  far  as  this  Bureau  is  concerned,  if 
provision  is  not  speedily  made  by  Congress  for  the  rectification  of 
salaries  in  the  field. 

RBLATIONS  WITH  THB  FISHERY  INDUSTRIES. 

SUMMARY  OF   ACJTIVmES. 

Inasmuch  as  outside  of  Alaska  the  Bureau  exercises  no  jurisdiction 
over  the  fisheries,  its  relations  therewith  are  necessarily  confined  to 
advisorj^,  investigational,  educational,  and  informative  work  to  meet 
the  special  requirements  of  the  country  at  large,  the  individual  States, 
and  various  branches  of  the  fishery  industries. 

The  need  for  food  production  and  food  conservation  during  the  war 
and  post-war  periods  has  afforded  unprecedented  opportunities  for 
increasing  the  consumption  of  fish  and  incidentally  for  developing 
uses  for  by-products  of  the  fisheries.  Appreciative  of  these  oppor- 
timities,  and  being  desirous  of  contributing  its  full  share  of  effort  dur- 
ing the  great  national  emergency,  the  Bureau  has  made  use  of  all 
available  means  to  secure  the  fullest  practicable  utilization  of  the 
country's  aquatic  resources.    To  this  end  it  has  cooperated  effectively 
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with  Federal  and  State  food  administration  representatives  and  other 
governmental  agencies,  with  producers,  with  the  trade,  with  civic 
organizations,  and  with  other  elements  of  the  popiilation.  By  lec- 
tures and  practical  demonstrations  it  has  shown  directly  to  some  fif- 
teen thousand  housewives  the  value  of  fish  as  food  and  the  best  and 
most  economical  methods  of  preparing  it  for  the  table,  and  in  this  way 
it  has  been  enabled  to  show  the  ments  of  many  of  the  little-used  or 
neglected  fishes  which  are  fully  the  equal  of  more  valued  species, 
thereby  increasing  the  fisheries  and  the  markets  for  such  forms  at  a 
time  when  they  were  needed  most.  It  has  aai^mented  materially  the 
saving  and  use  of  waste  products  of  the  fisheries,  as,  for  example,  the 
conversion  of  fish  waste  and  waste  fish  into  oil  and  fish  scrap  for  ferti- 
lizer or  fish  meal  as  an  animal  feed,  and  the  making  of  leather  from  the 
skins  of  aquatic  animals.  New  or  forei^  methods  of  preservation 
have  been  introduced  and  wasteful  practices  have  been  discouraged. 
Investigations  of  the  basic  principles  governing  the  methods  of  preser- 
vation of  fishery  products,  for  which  there  is  a  long-felt  want,  have 
been  initiated  and  are  yielding  important  results.  A  fishery-products 
laboratory  in  which  such  investigations  can  be  continued  under  aoou- 
rately  controlled  conditions  has  been  built  and  equipped,  and  a  tem- 
porary experimental  field  laboratory  has  been  placed  m  operation. 

The  Bureau  has  also  given  greater  attention  to  the  collection  of 
fishery  statistics,  which  afford  the  only  available,  reliable  basis  for 
determining  the  condition  and  trend  of  the  commercial  fisheries  of 
the  country,  serve  as  a  guide  for  the  enactment  ol  necessary  protec- 
tive legislation,  and  indicate  the  need  for  and  results  of  fish-^Miltural 
operations.  The  monthlv  returns  of  the  quantities  and  values  ol  the 
fish  landed  at  Boston  and  Gloucester,  Mass. ;  Portland,  Me. ;  and  Seat- 
tle, Wash.,  by  American  and  Canadian  vessels  have  been  submitted 
by  local  agents  and  published  as  monthly  and  annual  bulletins  tor  the 
use  of  the  trade.  A  statistical  canvass  of  the  fisheries  of  the  Great 
Lakes,  together  witJi  Lake  of  the  Woods,  Eainy  Lake,  and  Lakes 
Eabetogama  and  La  Croix,  was  made  durins  the  year,  and  a  special 
biilletin  on  the  subject  was  issued.  In  addition,  there  have  been 
initiated  and  are  nearing  completion  a  comprehensive  canvass  of  the 
fisheries  of  the  South  Atlantic  and  Gulf  States  for  the  calendar  year 
19  IS^^d  canvasses  of  the  shad  and  river-herring  fisheries  of  the  roto- 
mac  River  and  of  the  shad  fishery  of  the  Hudson  River  for  the  calen- 
dar vear  1919. 

Plans  are  being  developed  for  taking  statistical  canvasses  with 
sufficient  frequency  to  include  all  of  the  major  geographical  divsions 
of  the  fishenes  once  in  a  five-year  period.  To  complete  this  work 
satisfactorily  and  take  up  such  special  canvasses  as  are  required  from 
time  to  time  wiU  require  a  somewhat  laiger  force  of  statistical  agents 
and  clerks. 

INCEEASING  PBODUCTION   AND   CONSUMPTION  OP  FISHERY  PBODUOTS. 

The  Bureau  has  encouraged  west-coast  whaling  companies  to  save 
and  market  whale  meat  for  food  and  has  rendereof  effective  assistance 
in  bringing  the  merits  of  whale  maat  to  the  attention  of  consumes. 
In  1918, 30,000  cases  of  the  meat  were  canned  and  195  tons  were  frozen 
for  market,  the  latter  being  utterly  inadequate  to  supply  the  demand. 
Equipment  has  now  been  provided  for  an  output  of  50,000  cases  of 
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canned  meat  and  1,000  tons  of  frozen  meat  in  1919.  Samites  of  the 
canned  meat  examined  by  the  Bureau  were  found  to  be  of  good  quality 
and  to  constitute  a  cheap  and  wholesome  food.  It  is  reported  that  in 
1918  the  principal  whaEng  company  on  the  Pacific  coast,  with  sta- 
tions in  Washington,  British  Columbia,  and  Alaska,  took  990  whales, 
of  which  about  200  were  of  the  sei  species  (Balxnoptera  baredlia) 
whose  meat  is  light-colored  and  particularly  good  for  canning.  At- 
tention has  been  given  to  the  renewal  oflf  the  coast  of  Maine  of  a  fishery 
for  whales,  the  fiesh  of  which  is  to  be  marketed  for  food,  and  various 
persons  connected  with  the  fisheries  are  considering  the  practicability 
of  such  an  undertaking.  Interest  has  been  arousad  in  Texas  in  the 
use  of  the  meat  of  porpoises,  which  are  reported  to  occur  in  nimibers 
on  the  coast  of  that  State.  It  has  been  ascertained  that  the  oily 
taste  which  may  be  more  or  less  objectionable  to  some  persons  can  be 
overcome  by  removing  the  connective  tissue  which  lies  between  the 
blubber  and  the  meat.  Some  diflBcultywas  experienced  in  inducing 
fishermen  to  provide  the  markets  with  supplies  sufficient  to  satisfy 
the  demand.  An  economic  circular  containing  32  recipes  for  prepar- 
ing the  meat  of  whales  and  porpoists  for  the  table  has  been  issued. 

toeing  convinced  that  the  production  of  fish  in  the  States  border- 
ing on  the  Gulf  of  Mexico  could  be  materially  increased  if  larger 
markets  to  care  for  the  surplus  catch  were  provided,  the  Bureau  co- 
operated with  representatives  of  the  Department  of  Agriculture  and 
the  Food  Administration  in  securing  the  introduction  of  Gulf  fish 
into  Nashville,  Louisville,  Indianapolis,  and  neighboring  points, 
and  introduced  approximately  half  a  million  pounds  of  fish  from 
points  in  Florida  mto  these  cities.  To  effect  relief  for  unsatisfactory 
shipping  conditions,  similar  service  was  inaugurated  between 
Chmcoteague,  Va.,  and  the  markets  of  Philadelphia  and  New  York, 
and  a  niunber  of  shipments  were  made  under  supervision  of  Govern- 
ment agents. 

Nearly  14,000  cases  of  canned  river-herring  products  (fish,  roe,  and 
buckroe),  sea  herring  and  gadoid  buckroe,  valued  at  over  $54,000, 
were  introduced  to  the  markets  of  Atlanta,  Birmingham,  Montgomery, 
Knoxville,  Nashville,  and  Chattanooga,  largely  as  a  result  of  exploita- 
tion work  conducted  by  agents  of  the  Bureau. 

On  the  fishing  banks  m  the  Gulf  of  Mexico  groupers  are  more 
abundant  than  snappers.  The  demand  for  snappers  has  been  in 
excess  of  the  supply,  while  that  for  grouper  has  normally  been  insuffi- 
cient to  care  for  more  than  half  oi  the  catch,  with  the  result  that 
quantities  of  these  wholesome,  white-meated  fishes  have  been  wasted, 
and  valuable  time  has  been  lost  by  the  fishermen  in  searching  for 
the  highly  prized  snappers.  During  the  war,  owing  to  the  reduc- 
tion in  the  size  of  the  jfleet,  most  of  tne  groupers  taken  could  be  mar- 
keted. Recently,  with  an  increase  in  the  number  of  vessels  operating, 
the  catch  has  again  exceeded  the  demand.  The  Bureau  has,  there- 
fore, carried  on  extensive  exploitation  measures  in  inland  cities  of 
the  South  in  an  effort  to  stimulate  sufficient  demand  to  care  for  the 
entire  catch.  Restaurants  and  caf6s,  in  particular,  have  been  en- 
couraged to  use  these  fishes.  A  placard  recommending  groupers  and 
an  economic  circular  containing  29  recipes  for  preparing  them  for 
the  table  have  been  issued  for  me  use  of  the  trade. 
1^  The  lack  of  a  market  for  the  catch  of  black  drum,  the  destructive- 
ness  of  this  fish  to  oysters,  and  the  excellent  quality  of  the  canned 
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product  have  led  the  Bureau  to  undertake  a  special  morement  to 
popularize  the  fish,  and  an  assistant  was  detailed  to  visit  fishing- 
centers  on  the  Gulf  coast  for  detailed  information  regarding  abun- 
dance, seasons,  etc.  Of  points  on  the  Florida  coast,  Cedar  Keys 
appears  best  suited  for  the  establishment  of  a  fishery,  the  fish  being 
reported  as  plentiful  throu^out  the  year.  An  even  larger  supply 
appears  to  be  available  at  roint  Isabel,  Tex.,  where  about  70  per 
cent  of  all  fish  taken  is  reported  to  be  black  drum.  At  this  place  the 
fish  are  caught  throughout  the  year  with  pocket  nets;  that  is,  drag 
seines  provided  with  pockets.  The  information  gathered  will  be 
brought  to  the  attention  of  those  interested  in  establishing  a  fishery 
or  a  cannery  for  this  fish. 

Efforts  have  been  put  forth  to  stimulate  the  production  and  con- 
sumption of  many  other  products,  including  alewives  or  river  her- 
rings, carp,  crevalle?,  eulachon,  red  drum,  robalo,  rockfishes,  sea 
catfish,  rays,  sharks  (fresh,  salted,  and  smoked),  the  roe  and  buck- 
roe  of  fishes,  sea  mussels  (canned),  squid,  etc. 

DEMONSTRATIONS   IN   FISH   OOOKEBY. 

No  recent  activity  of  the  Bureau  in  the  field  of  practical  fishery 
work  has  met  with  such  universal  favor  among  producers,  dealers, 
and  consumers  as  its  lectures  and  demonstrations  in  the  methods  of 
preparing  and  cooking  fish. 

Demonstrations  were  first  given  in  Seattle,  Wash.,  in  May,  1918, 
with  the  object  of  showing  housewives  the  best  and  most  economical 
methods  of  preparing  and  cooking  fish  and  of  acquainting  them  with 
the  merits  of  many  of  the  common  fish  and  fisnery  products  with 
which  they  had  little  or  no  acquaintance.  This  work  was  extended 
to  15  other  cities  and  towns  in  the  States  of  Washington,  Oregon, 
and  California,  and  was  highly  commended  in  every  center.  In 
February,  1919,  when  the  supplies  of  fish  in  the  cold  storages  of 
the  country  were  about  double  the  normal  holdings  and  there  was 
imminent  the  possibility  that  large  quantities  of  this  good  food  might 
have  to  be  destroyed  for  lack  of  markets,  the  demonstrators  were  de- 
tailed to  the  Middle  West,  to  give  a  series  of  demonstrations  in  St. 
Louis,  Chicago,  St.  Paul,  Minneapolis,  Cincinnati,  and  Cleveland. 
At  these  meetings  housewives  were  encouraged  to  use  frozen  fish  and 
were  given  instructions  in  buying  and  preparing  them  for  the  table. 
Stewards'  associations,  home  demonstration  workers,  food-conser- 
vation oflBcials,  community-service  organizations,  and  others  were 
interested  and  benefited  by  the  instructions  given.  The  value  of  the 
work  was  well  vouched  for  by  the  trade  in  its  reports  of  increased 
demand  for  frozen  fish,  and  many  housewives  commented  on  their 
previous  failure  to  use  such  fish,   believing  them  to  be  of  poor 

auality,  if  not  actually  unfit  for  food.     In  'i&y  a  successful  series  of 
emonstrations  was  held  in  Boston  and  Cambridge,  Mass.,    after 
which  the  work  was  brought  to  a  close  for  lack  of  funds. 

To  enable  State  and  local  agents  of  the  States  Relations  Service 
of  the  Department  of  Agriculture  to  carry  the  benefits  of  this  work 
to  the  housewives  of  their  respective  communities,  demonstrations 
were  given  in  St.  Augustine,  TitusvUle,  Miami,  West  Palm  Beach, 
and  Key  West,  Fla.;  at  the  Agricultural  and  Mechanical  College  ot 
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Mississippi;  in  Savannah  and  Valdosta,  Ga.;  and  before  a  gathering 
of  State  agents  in  Washington,  D.  C. 

In  all,  some  125  demonstrations  were  given,  the  average  attend- 
dance  being  about  100  persons.  In  this  work  the  Bureau  was  parti- 
cularly fortunate  in  obtaining  the  services  of  a  highly  trainea  and 
skillfm  demonstrator,  ably  assisted  by  two  persons,  one  of  whom  was 
a  man  with  wide  accjuaintance  with  the  fisheries.  From  every  city 
in  which  demonstrations  have  taken  place  expressions  of  apprecia- 
tion of  their  usefulness  and  importance  have  been  received,  ana  many 
women  have  acknowledged  tnat  they  had  been  using  little  or  no 
fish,  largely  because  of  some  groundless  prejudice,  and  nave  testified 
to  the  value  of  this  work  to  them. 

This  entire  program  was  made  possible  at  a  most  opportune  time 
by  the  use  of  money  allotted  by  tne  President  from  the  fund  for  the 
national  security  and  defence.  The  total  cost  of  the  work  was  less 
than  $12,000.  It  is  with  very  great  regret  that  announcement  must 
be  made  of  the  failure  of  Congress  to  grant  any  money  or  authority 
for  continuing  this  highly  beneficent  service. 

FISH-COOKEEY  EXPEEIMENTS. 

As  an  essential  factor  in  the  Bureau's  campaign  for  inducing  the 
wider  use  of  aauatic  products  as  food,  more  particularly  those  that 
have  been  wholly  or  partly  neglected,  an  experimental  kitchen  has 
been  equipped,  and  workers  expert  in  domestic  science  have  been 
employed  to  determine  the  best  methods  for  preparing  new  or  little- 
known  fishery  products  for  the  table.  The  information  assembled 
has  in  some  cases  been  forwarded  directly  to  the  trade,  in  others  it 
has  been  arranged  for  publication  in  the  Bureau's  economic  circulars 
to  further  the  use  of  particular  products.  In  addition,  a  cookbook 
on  aquatic  foods  has  been  prepared  for  publication. 

INCREASING  THE  USE   OF  WASTE  PRODUCTS  OF  FISHERIES. 

There  is,  on  one  hand,  an  increasing  demand  for  new  and  enlarged 
sources  of  supply  of  protein  feeds  for  hogs,  cattle,  and  poultry,  and 
of  oils  suitaDle  for  paints,  varnishes,  hydrogenation,  and  many 
other  uses.  Considerable  quantities  of  fish  waste  and  waste  fish,  on 
the  other  hand,  which  should  be  used  to  supply  these  deficiencies 
remain  unutilized  for  lack  of  small,  inexpensive  plants  suitable  for 
caring  for  this  waste,  and  because  of  lack  of  knowledge  on  the  part 
of  possible  producers  of  apparatus  and  methods  required  and  other 
dimculties  by  no  means  insurmountable. 

The  Bureau  needs,  and  has  made  request  for,  the  creation  by 
Congress  of  a  new  position  so  as  to  permit  the  employment  of  a 
properly  trained  technologist  to  devote  his  entire  time  to  these 
proolems.  Such  work  womd  annually  result  in  the  saving  of  fishery 
products  possessing  a  value  many  times  the  cost  of  investigations.  In 
the  absence  of  proper  provision  lor  this  work^  the  Bureau  is  attempt- 
ing to  reiider  such  service  as  its  limited  facilities  will  permit. 

Encouragement  has  been  riven  to  manufacturers  of  fish  scrap  to 
convert  all  suitable  materifd  into  fish  meal  as  feed  for  domestic 
animals.  Attention  has  been  directed  to  the  perfection  of  details 
of  manufacture,  and,  as  a  result  of  these  eflForts,  manufacturers  in 
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the  Chesapeake  Bay  region  are  prepared  to  produce  and  market 
from  2,000  to  5,000  tons  of  this  feed  in  the  1919  season^  provided  a 
sufficient  number  of  users  of  such  feed  can  be  acquainted  with  its 
merits  and  interested  to  purchase  it.  In  the  development  of  markets 
and  in  acquainting  farmers  with  the  value  of  such  leeds,  the  Bureau 
of  Animal  Industry  of  the  Department  of  Agriculture  is  lending 
effective  cooperation.  It  is  also  ccmducting  hog-feeding  experiments 
with  meal  made  from  fish  and  fishery  products,  as,  for  example,  men- 
haden meal,  grayfish  meal,  and  shnmp  bran,  to  determme  their 
quality  as  compared  with  other  feeds.  Such  tests  as  have  been 
completed  indicate  that  fish  meal  is  fully  the  equal  of  tankage. 

On  the  west  coast,  including  Alaska,  the  increasing  demand  for 
fish  meal  is  reflected  in  the  rapid  increase  in  production.  According 
to  the  Pacific  Fisherman,  the  production  in  1916  amounted  to  2,640 
tons  of  meal  and  776  tons  of  fertilizer,  in  1917  to  5,297  tons  of  meal 
and  1,390  tons  of  fertilizer,  and  in  1918  to  7,773  tons  of  meal  and 
802  tons  of  fertilizer,  all  of  which  was  inadequate  to  satisfy  the  demand. 
In  1918  the  reported  yield  of  the  menhaden  industry  oi  the  Atlantic 
seaboard  was  16,017  tons  of  dried  scrap,  much  of  which  it  is  believed 
could  better  have  been  made  into  nsh  meal,  and  33,187  tons  of 
acidulated  scrap. 

During  the  war  fish  oils  commanded  imusually  high  prices,  followed 
by  a  decided  drop  after  the  signing  of  the  armistice.  As  a  result 
of  the  increasing  aemand  for  these  oils,  prices  have  since  approached 
their  former  high  level.  The  falling  off  of  the  flax  crop,  the  lack  of 
supply^  and  the  abnormallv  high  prices  of  linseed  oil  have  compelled 
the  pamt  industry  to  sees  new  sources  of  drying  oils  required  in 
paints  and  vamisnes.  It  is  believed  that  in  the  future  menhaden  oil 
and  possibly  other  fish  oils  will  be  more  extensively  used  in  making 
certam  types  of  paints  and  varnishes.  Investigations  to  determine 
the  fitness  of  various  fish  oils  for  such  purposes  have  been  arranged 
for.  It  is  estimated  that  the  production  of  fish  oils  in.  the  United 
States,  including  Alaska,  in  1918  amounted  to  approximately 
6,000,000  gallons,  of  which  3,943,100  gallons  were  mennaden  oil,  a 
considerable  increase  over  1917  for  both  items. 

In  addition  to  the  foregoing  work,  the  Bureau  has  given  attention 
to  the  possibilities  of  increasing  the  use  of  shnmp  waste,  to 
the  methods  of  handling  fish  waste  and  waste  fi^h  employed  in 
California,  and  ~to  assembling  samples  of  meal  and  oil  for  chemical 
examination,  and  has  furnished  a  large  niunb^  of  interested  cor- 
respondents with  literature  on  the  subject,  including  extracts 
from  various  publications  not  readily  obtainable,  and  has  placed 
them  in  touch  with  manufacturers  of  machinery  employed  m  the 
industry  and  with  markets  for  the  products. 

DEVELOPMENT  OF  AQUATIC  SOUROES  OP  LEATHBE. 

The  development  of  the  aquatic  leather  industry,  to  which  the 
Bureau  has  been  giving  considerable  attention,  has  progressed 
satisfactorily.  Nets  of  the  special  type  developed  by  the  Bureau  for 
the  capture  of  sharks  and  other  powerful  fishes  are  now  being  em- 
ployed in  taking  these  forms  in  commercial  quantities.  One  leather 
company  has  established  fishing  plants  at  Morehead  City,  N.  C-,  and 
Fort  Myers,  Fla.,  to  provide  r^ular  supplies  of  shark  mdes  for  tan- 
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ning  purposes,  and  has  a  tannery  for  converting  these  into 
Another  company  has  acquired  a  site  at  Edmonds,  Wash.,  ^ 
plans  to  tan  and  finish  into  leather  all  kinds  of  aquatic  hides, 
sharks,  whales,  hair  seals,  etc.     Other  companies  are  experii 
with  these  products  and  will  later  engage  in  the  industry. 

Difficulty  was  at  first  experienced  m  removing  the  shagre^ 
shark  skins  in  a  satisfactory  manner.  Suitable  methods  ha 
been  devised  for  doing  this  before  the  sharks  are  skinned  and  f 
cured  skins  as  well,  and  the  removal  of  the  shagreen  has  al 
accomplished  at  the  close  of  the  tanning  process. 

Following  the  Bureau's  suggestions,  SH  parts  of  the  shark  t 
being  utilized.  Besides  using  the  skins  for  tanning  into  leat 
valuable  liver  oil  is  extracted  and  m.arketed,  the  remainder 
fish  is  converted  into  fertilizer  or  fish  meal,  and  experime 
in  progress  to  develop  suitable  methods  of  perserving  the  1 
food  purposes.  The  Washington  Institute  of  Industrial  E 
is  cooperating  with  the  Bureau  to  determine  the  fitness  oi 
grayfish,  and  skate-Uver  oil  as  a  drying  oil  for  making  pa 
varnish.  It  is  claimed  that  these  products  have  sufficient  ^ 
support  the  fishery,  thus  permitting  excellent  leather  to  b 
from  the  hides  at  low  cost. 

According  to  the  Birreau  of  Standards,  which  has  been  coo{ 
with  the  Bureau  of  Fisheries  in  this  work,  fish  leather  such 
made  from  shark  skin  has  a  more  spongy  and  fibrous  textu 
mammal  leather.  When  pulled  open  at  right  angles  to  the 
it  often  exhibits  a  laminated  structure  simuar  in  appearance 
of  a  loosely-matted  felt.  Material  is  being  assembled  to  ena 
bureau  to  determine  more  definitely  the  quaUties  of  fish  leath 
as  durabiUtv,  pliabiUty,  porosity,  water  absorption,  wearing  q 
and  to  make  further  tests  as  to  tensile  strength.  Tests  i 
the  Bureau  of  Standards  of  such  samples  as  nave  been  su 
indicate  that  fish  leather  usually  possesses  less  strength  than  n 
leather,  such  as  calfskin  or  cowhide,  but  that  it  is  soft  and 
and  has  ample  strength  for  many  uses.  As  the  industry  ^ 
is  expected  that  special  uses  will  be  foimd,  dependent  upon 
herent  differences  of  hides  from  different  fishes.  .One  such 
which  attention  is  being  given  is  the  employment  of  pieces  of  i 
skin  in  place  of  the  usual  clip  or  fastener  on  garters,  the  small  o 
catching  in  the  webbing  of  the  stocking. 

Leathers  of  excellent  appearance  and  quality  are  now  beir 
from  porpoise  hides,  and  it  is  believed  that  hereafter  the  s 
these  animals  will  be  utilized,  not  wasted. 

As  the  hides  of  the  sharks  give  the  greatest  promise  because 
abundance,  and  quality,  the  Bureau  is  continuing  to  devote 
attention  to  the  development  of  the  shark  fishery  and  to  detei 
definitely  the  properties  of  the  various  products  and  the 
which  they  are  best  adapted.  It  has  been  the  practice  of  fis 
to  operate  most  intensivelv  for  those  fishes  for  which  the  dei 
greatest  and  to  permit  such  predatory  forms  as  the  sharks,  }>o 
little  or  no  value,  to  multiply  and  to  increase  their  depredatio 
the  more  highly  prized  forms.  This  is  an  added  reason  for  th 
opment  of  a  fishery  for  sharks  and  of  uses  for  the  products. 
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PRINCIPLES  GOVERNING  PRESERVATION  OP  PISH  BY  SALTING. 

During  the  lack  ofproper  laboratory  facilities  the  Bureau,  with  the 
cooperation  of  the  National  Research  Council,  was  enablea  to  carry- 
on  at  Johns  Hopkins  University  Medical  School,  Baltimore,  Md., 
an  investigation  of  the  problems  of  preserving  fish  with  salt,  and  Dt. 
E.  V.  McCollum  kindly  volunteered  to  supervise  the  work  at  that 
institution.  Ebq)er]ments  were  conducted  later  at  fishing  centers  in 
Virginia,  North  Carolina,  and  Florida. 

Tke  primary  object  of  the  investigation  was  to  devise  an  improve- 
ment in  the  present  methods  of  saltmg  fish  and  to  find  an  acceptable 
way  of  saltmg  fish  at  summer  temperatures,  particularly  m  the 
Southern  States,  where  difficulty  in  the  warm  months  is  encountered. 

Incidentallv,  the  work  has  added  materially  to  our  knowledge  of  the 
basic  principles  governing  the  salting  process.*  The  fish  usc^  in  the 
expenmental  work  were  squetea^ue  and  river  herring.  The  rate 
of  penetration  of  salt  into  fish  ana  the  decomposition  of  the  protein. 
as  mdicated  by  the  amount  of  amino-acid  nitrogen  formed,  were  used 
as  criteria  of  the  efficiency  of  salting  methods. 

Sulphates  and  also  salts  of  calcium  and  magnesium,  as  impurities 
in  common  salt,  were  foimd  to  retard  the  penetration  of  salt  into  fish 
muscle,  but  to  produce  a  firmer,  whiter  flesh  than  pure  sodium  chlo- 
ride. Bj  reason  of  retarded  penetration,  salt  containing  these 
impurities  permits  fish  to  spoil  at  a  lower  temperatin^  than  salt  not 
containing  such  impurities.  Of  these  deleterious  substances,  the 
calcium  salts  are  the  only  ones  present  in  commercial  salt  in  a  large 
enough  quantity  to  have  a  marked  effect  on  the  quality  of  the  fish. 

The  removal  of  all  blood  and  viscera,  including  roe  and  milt,  appears 
to  be  an  important  factor  in  the  salting  of  &h.  in  warm  climates. 
Experiments  made  indicate  that  the  blood  spoils  at  a  temperature  at 
least  25^  F.  lower  than  the  spoilage  temperature  of  the  flesh  of  fish. 

An  investigation  of  the  chemical  changes  taking  place  in  the  fat 
and  protein  of  fish  during  storage  ip  in  progress,  and  a  report  of  the 
completed  work  is  being  prepared  for  pubhcation. 

DEVELOPMENT  OP  A  PROOESS  FOR  RECOVERY  OP  WASTE  BRINE. 

It  has  been  the  usual  practice  among  fish  curers  to  discard  the 
used  biine  employed  in  brine-salting  fisn,  and  also  to  some  extent 
in  the  dry-salt  process,  and  to  make  new  brine  for  new  lots  of  fish. 
Much  salt  has  been  wasted,  the  recovery  of  which  was  impracticable 
for  a  number  of  reasons.  For  example,  the  brine  is  loaded  with  a 
large  amount  of  organic  matter,  blood,  mucus,  soluble  proteins, 
methylamines,  bacteria,  etc.,  whose  removal  would  be  expensive; 
and,  since  salt  was  comparatively  cheap  and  used  in  large  quantities, 
^    any  recovery  process  must  of  necessity  produce  results  at  low  cost. 

Ilecent  investigations  of  the  Bureau  have  shown  that  a  bettei 
quality  of  fish  may  be  produced  by  using  higher  grades  of  salt  and 
have  indicated  the  possibihty  that  salting  could  be  successfully  accom- 
plished in  warmer  climates.  Without  some  recovery  process  the 
cost  of  refined  salts  may  be  prohibitive. 

For  these  reasons  the  Bureau  undertook  to  develop  a  process  of 
purifying  fish  brine  without  expensive  evaporation.  Advantage 
was  taken  of  the  adsorption  by  exceedingly  fine  precipitated  particles 
of  a  tasteless  and  inert  substance  of  me  suspended  and  oissolved 
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organic  matter,  which  is  subject  to  decay.    It  has  been  demor 
that  the  precipitate  does  remove  most  of  the  organic  matter 

Slant  has  bepn  installed  in  a  fish-packing  estabUsmnent  at  Glo 
[ass.,  for  trial.  If  this  recovered  brine  can  be  rendered  suit 
use  again,  the  old  biine  used  in  preserving  the  fish  brought 
plant  will,  when  recovered,  supply  most  of  the  salt  neededfo] 
use.  At  the  present  time,  when  the  price  of  salt  is  about  $16  ] 
as  compared  with  $3  three  yeais  ago,  this  is  an  item  of  impc 
The  recovery  process  proviaes  foi  the  filteiing  off  and  drying 
precipitate,  a  product  rich  in  protein  which  may  be  convert 
lertihzer  or  fish  meal.  It  is  expected  that  this  process,  in  conj 
with  improved  methods  of  saltmg  requiring  high-^ade  salt,  t< 
reference  has  been  made,  will  mark  an  advance  m  salting  m 
The  development  of  a  practicable  recovery  process  should 
the  fish  trade  to  use  high-quality  domestic  salts  in  place  o 
foreign  ^ades. 

As  this  work  is  still  in  the  experimental  stage,  the  results,  in 
complete  description  of  details  of  apparatus,  will  not  be  d 
until  the  practicability  of  the  method  nas  been  satisfactorily 
strated. 

T7BOBNT     NEED     FOE     EXHAUSTIVE     INVESTIGATIONS     OF     PI 

INO  METHODS. 

In  no  branch  of  the  fisheries  is  there  greater  need  for  exh 
study  than  in  the  methods  of  preservation  of  fishery  product 
methods  in  conunon  practice  are  largely  empirical,  ana  in  mar 
the  basic  principles  governing  the  operation  are  not  definitely 
There  is  waste  of  tmxe,  labor,  fuel,  and  materials,  and  the  i 
remain  undeveloped  from  the  lack  of  knowledge  of  suitable  m 
To  solve  problems  which  in  many  cases  are  of  vital  import 
the  welfare  of  communities,  welfequipped  fishery-products 
tories  and  a  well-trained  corps  of  skiUed  technologists  are  r( 
With  adequate  provision  for  these  it  would  be  possible  to  < 
many  important  investigations  under  accurately  controlled  coi 
and  render  inestimable  service  in  developing  the  fishery  ind 
To  appreciate  the  handicap  imder  which  the  fisheries  laoor,  < 
but  to  recall  how  amply  agriculture  is  supplied  with  both  Fedc 
State  experiment  stations,  with  skilled  investigators  and 
turists  trained  in  colleges  and  universities  provided  for  the  p 
and  how  greatly  it  has  benefited  thereby,  while  the  fishery 
utterly  lacked  any  such  advantages,  and  their  development 
consequence  been  retarded.  During  the  past  year  provision  h 
made  for  one  such  laboratory  for  the  Bureau,  and  one  univers 
established  a  college  of  fisheries  in  which  the  methods  and  pi 
of  the  fisheries  will  receive  careful  study  and  a  corps  of  stude 
be  trained  for  the  industry. 

FISHERY  PBODUCTS  LABOBATOBIES. 

Through  an  allotment  of  $125,000  from  the  fund  for  the  n 
security  and  defense,  approved  and  authorized  by  the  Presi< 
July  2, 1918,  the  Bureau  nas  been  enabled  to  build  a  fishery-p 
laboratory  in  Washington,  D.  C,  to  provide  equipment, 
initiate  investigations  of  importance  to  tne  industry. 
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The  building  is  45  by  80  feet,  with  two  floors  and  an  attic,  and  is 
of  hoUow-tile  and  concrete  construction.  On  the  first  floor  there 
are  a  large  mechanical  laboratory,  low-temperature  roonjis  for  storage 
and  refrigeration,  chemical  laboratory,  incubation  room,  stock  room, 
and  a  budt-in  smokehouse.  On  the  second  floor  there  are  a  labora- 
tory, a  fishery-products  exhibit  and  demonstration  room,  an  experi- 
mental kitchen^  and  offices. 

The  mechamcal  laboratory  contains  eouipment  for  the  canning, 
freezing  in  brine,  drying,  and  smoking  of  nshery  products,  hydraulic 
press,  filter  press,  grinder,  steam  boiler,  vacuum  and  compressed  air 
pumps,  and  various#other  appliances.  For  canning  purposes  there 
are  a  complete  plant  for  sealing  the  cans  by  a  double  seamer,  a  retort 
with  controlling  and  recording  instruments,  complete  apparatus  for 
sealing  and  processing  glass  containers  by  a  vacuum  process,  and 
another  apparatus  for  processing  tin  containers,  also  by  a  vacuum 
process.  In  the  experimental  drier  the  heat,  humidity  of  the  air,  and 
volume  of  air  driven  over  the  product  can  be  controlled  and  registered 
and  the  weight  of  the  material  can  be  recorded,  so  that  the  exact  con- 
ditions governing  the  drying  of  various  fishery  products  may  be 
worked  out.  An  experimental  plant  for  freezing  fish  in  brine  has- 
been  imported  from  Denmark  and  has  been  shown  to  persons  inter- 
ested in  refrigeration.  This  plant,  which  was  the  first  of  its  kind  to  be 
brought  to  and  used  in  this  country,  enables  the  Bureau  to  demon- 
strate to  the  trade  a  new  method  and  to  afford  the  scientific  staff  of 
the  laboratory  a  means  of  investigating  the  various  types  of  brine 
freezing  and  comparing  them  with  the  customary  freezing  in  air. 
The  built-in  smokehouse  is  of  hollow-tile  and  cement  construction, 
lined  with  white,  glazed  wall  tile,  provided  with  a  flue,  iron  door, 
ventilators,  shaving  pans  heated  with  gas,  long-distance  recording 
thermometer,  and  dampers  for  control  of  heat  and  ventilation. 

The  refrigeration  plant  is  equipped  with  a  5-ton  carbon-dioxide 
machine,  and  three  rooms  of  different  temperature  are  provided. 
The  chemical  laboratory  is  supplied  with  soapstone  furniture,  im- 
proved cabinets  for  classifjdng  and  holding  chemical  stock,  viscosi- 
meter,  refractometer,  polarimeter,  colorimeter,  specific-gravity  bal- 
ances, supercentrifuge,  apparatus  for  determination  of  amino  groups, 
apparatus  for  gas  analysis,  and  other  equipment  needful  for  chemical 
study  of  materials  and  processes.  That  the  factors  which  influence 
the  character  of  the  product  may  be  known,  measured,  and  con- 
trolled, provision  has  been  made  for  recording  hygrometers  and 
thermometers,  thermostats,  pitot  tubes,  and  pressure  and  vacuum 
gauges. 

In  the  absence  of  a  laboratory  of  this  kind  for  a  guide,  much  study 
and  effort  had  to  be  expended  in  working  out  plans  and  details  of 
equipment.  The  building  was  completed  during  the  year,  and 
several  important  investigations  therem  have  alreacfy  been  instituted. 

This  laboratory  has  been  planned  and  equipped  for  the  study  of 
the  general  problems  of  the  industry,  to  enable  its  investigators  to 
try  out  new  methods  and  suggestions  for  improvement  of  common 
practices,  and  to  overcome  difficulties  encountered  in  the  fidd.  It 
IS  intended  for  a  workshop  in  which  the  properties  of  fishes  and 
fishery  products  may  be  subjected  to  careful  and  thorough  investiga- 
tion and  uses  developed  therefor,  a  place  in  which  to  perform  the 
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manifold  examinations  and  analyses  demanded  of  this  Bureau  in  the 
interests  of  the  fisheries. 

There  is  need  for  other  similar  laboratories  in  or  near  an  important 
fishing  center  in  each  of  the  main  geo^aphical  divisions  of  the  coim- 
try,  for  the  study  of  the  special  problems  of  those  divisions,  for  the 
conduct  of  investigations  which  can  only  be  conducted  at  the  seat 
of  the  industry,  and  for  aiding  in  the  perfection  of  apparatus  and 
methods  used  in  the  capture,  preservation,  and  preparation  for  market 
of  the  fishes  of  the  region.  The  work  of  eacn  of  such  laboratories 
should  be  under  the  direction  of  the  Washington  laboratory  and 
coordinated  with  it  and  with  the  laboratories  in  other  centers. 

On  the  coast  of  California  there  is  now  special  need  for  work  in 
this  field.  Although  noteworthy  progress  nas  been  made  in  the 
development  of  its  fisheries,  for  example,  those  for  tima  and  sardines, 
there  are  still  large,  undeveloped  fishery  resources  in  the  barracuda, 
mackerel,  rockfishes,  etc.  Desirous  of  lending  assistance  to  the 
fishery  industries  of  this  region,  provision  has  been  made  for  a  tem- 
porary laboratory  for  the  study  of  some  of  the  more  pressing  problems. 

After  some  six  weeks  study  of  the  advantages  of  the  various  fishing 
centers  of  southern  California,  suitable  temporary  quarters  in  San 
Pedro  were  obtained  for  the  establishment  of  a  small  experimental 
plant.  The  equipment  of  this  plant  was  completed  within  three 
months,  and  during  May  and  June,  1919,  investigations  in  the  canning 
of  mackerel,  barracuda,  rocfcfishes,  smelt,  pilchards,  and  tuna  were 
initiated.  According  to  a  schediile  which  has  been  worked  out, 
each  species  is  subjected  to  16  preliminary  methods  of  packing,  all 
of  which  may  be  run  at  one  time.  At  the  conclusion  of  the  canning 
the  packs  are  subjected  to  uniform  storage  conditions.  At  the  end 
of  SIX  weeks  these  preliminary  packs  are  examined  as  to  firmness, 
appearance,  taste,  Quality,  etc.,  and  analyzed  to  determine  whether 
there  has  been  a  chemical  change.  Adopting  the  methods  of  the 
most  promising  of  the  preliminary  packs,  fimshed  packs — that  is, 
packs  to  which  condiments  or  special  packing  oils  have  been  added 
or  in  which  the  fish  is  subjected  to  some  special  treatment — are  next 
put  up.  These  final  packs  range  from  the  simplest  and  most  inex- 
pensive to  the  most  complicated  and  exclusive  form  of  treatment. 
In  order  to  determine  the  keeping  qualities  of  the  various  methods 
with  reasonable  certainty,  it  is  planned  to  examine  samples  at  the 
end  of  3,  6,  and  12  months.  If  the  product  is  in  good  condition  and 
excellent  in  quality  at  the  end  of  a  year,  it  is  felt  that  the  process 
may  be  given  to  the  trade.  Careful  records  are  kept  of  all  operations 
and  of  the  weight  and  amount  of  ingredients  used.  If  the  market 
price  of  ingredients  is  known,  it  will  be  possible  at  any  time  to  deter- 
mine the  cost  per  case.  Perhaps  the  most  promising  of  the  packs 
made  during  the  year  were  those  of  the  mackerel  packed  in  olive  oil, 
tuna  stj^le,  and  kippered  and  canned  in  cottonseed,  com,  or  olive 
oil.  This  species,  generally  known  on  the  east  coast  as  chub  mack- 
erel, is  reported  to  be  very  abundant,  but  owing  to  the  limited  de- 
mand comparatively  small  quantities  are  now  brought  in  by  the 
California  nshermen. 

NEW   ENGLAND   VESSEL   FISHERIES. 

The  vessel  fisheries  at  Boston  and  Gloucester,  Mass.,  and  Portland, 
Me.,  the  three  principal  New  England  fishing  ports,  were  more  than 
ordinarily  prosperous  during  the  calendar  year  1918,  notwithstanding 
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the  presence  of  enemy  submarines  along  the  coast  and  on  the  fishing 
groimds  for  some  time  during  the  summer  and  the  consequent  loss  of 
a  number  of  fishmg  vessels.  This  condition  was  due  largely  to  the 
increased  demand  for  fishery  products  and  the  prevailing  nigh  prices 
during  the  war  period. 

The  fishing  fleet  discharging  at  these  ports  in  1918  comprised  521 
sail,  steam,  and  gasoline  screw  vessels.  They  landed  at  Boston  2,830 
trips  with  109,476,041  poimdsof  fish,  viJued  at  $6,587,754;  at  Glou- 
cester 3,414  trips  with  74,175,499  poimds,  valued  at  $3,062,605;  and 
at  Portland  2,506  trips  with  21,849,613  pounds,  valued  at  $881,189; 
a  total  of  8,750  trips  and  of  205,501.153  pounds  of  fresh  and  salted  fish, 
having  a  value  to  the  fishermen  oi  $10,531,548.  This  total  includes 
60  trips  landed  at  these  ports  by  21  Canadian  fishing  vessels,  amount- 
inff  to  5,602,749  pounds  of  fresh  fish,  valued  at  $218,625.  These 
fish  were  landed  in  accordance  with  an  arrangement  with  the  Canadian 
Government,  as  an  emergency  war  measure,  granting  reciprocal  priv- 
ileges to  fishing  vessels  of  Doth  coimtries.  one  feature  of  which  was  that 
Canadian  fishinff  vessds  were  permittea  to  land  their  fares  at  Ameri- 
can ports  directly  from  the  fishing  groimds.  Canadian  fishing  vessels 
be^an  to  utilize  this  privilege  in  April  and  continued  during  the  re- 
mainder of  the  year.  The  larger  part  of  these  fish,  or  4,668,620 
poimds,  valued  at  $164,946,  were  landed  at  Portland. 

There  was  a  decrease  of  534  trips  in  the  total  number  for  the  three 
ports  as  compared  with  the  previous  year,  but  an  increase  of  30,070,567 
poimds,  or  17.14  per  cent,  in  the  quantity,  and  of  $2,170,216^  or  25.95 
per  cent,  in  the  value  of  the  fish  landed.  The  catch  of  cod  mcreased 
27.19  per  cent  in  quantity  and  52.57  per  cent  in  value;  haddock,  24.49 
per  cent  in  quantity  and  27.12  per  cent  in  value;  and  pollock,  83.07 per 
cent  in  quantity  and  66.08  per  cent  in  value.  The  catch  of  halibut 
increased  less  than  1  per  cent  in  quantitv,  but  had  37.88  per  cent 
greater  value.  There  was  considerable  falling  off  in  both  the  quan- 
tity and  value  of  hake,  cusk,  mackerel,  swordfish,  and  tilefish. 

The  fishery  products  landed  at  these  ports  by  fishing  vessels  each 
year  are  taken  principallv  from  fishing  grounds  lying  on  the  coast  of 
the  United  States.  In  the  calendar  year  1918,  68.10  per  cent  of  the 
quantitv  and  70.86 per  cent  of  the  value  of  the  catch  landed  by  Ameri- 
can and  Canadian  nshing  vessels  were  taken  from  these  grounds;  4.36 
per  cent  of  the  quantity  and  4.70  per  cent  of  the  value  were  from 
grounds  off  the  coast  of  Newfoundland;  and  27.52  per  cent  of  the 
quantity  and  24.43  per  cent  of  the  value,  from  fishmg  grounds  off 
the  Canadian  Provinces.  Newfoundland  herring  constituted  3.10 
per  cent  of  the  quantity  and  3.15  per  cent  of  the  value  of  the  prod- 
ucts landed  during  the  year.  The  herring  were  taken  on  the  treaty 
coast  of  Newfoundland,  and  the  cod  and  other  species  from  fishing 
banks  on  the  high  seas.  All  fish  caught  by  American  fishing  vessels 
off  the  Canadian  Provinces  were  from  offshore  grounds. 

Cod,-— Cod  ranked  first  in  importance  in  both  quantity  and  value, 
the  catch,  fresh  and  salted,  amounting  to  71,824,427  pounds,  valued 
at  $3,617,205. 

Haddock, — ^The  catch  of  haddock  ranked  second  to  that  of  cod, 
amountingto  66,671,541  pounds,  valued  at  $3,199,276. 

Hake.-^he  yield  of  hake  has  fallen  off  in  the  past  few  years.  In 
1918  the  catch  was  5,280,829  pounds,  valued  at  $273,085.  In  1916 
over  13,000,000  pounds  were  taken,  and  in  1910  the  quantitv  landed 
at  Boston  and  Gloucester  alone  was  nearly  20,000,000  pounds. 
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PoUock. — ^The  pollock  catch  was  much  larger  than  usual,  the  quan- 
tity landed  being  26,560,620  poimds,  valued  at  $962,085. 

Cuslc. — ^The  output  of  cusk  was  small  as  compared  with  recent 
years,  amoimting  to  only  2,658,260  poimds,  valued  at  $103,031. 
The  catch  of  this  species  has  usually  been  about  three  million  to 
upward  of  six  million  poimds. 

Hdlihut. — ^The  catch  of  halibut  was  1,781,004  pounds,  valued  at 
$302,280,  which  was  14,940  pounds  more  than  in  the  previous  year, 
with  $83,048  greater  value. 

MackereL — ^The  total  yield  of  fresh  mackerel  taken  by  the  American 
fleet  in  1918  was  69,314  barrels,  compared  with  111,932  barrels  the 
previous  year,  a  decrease  of  42,618  barrels.  The  catch  of  salted 
mackerel  was  13,030  barrels,  as  coinpared  with  32,162  barrels  the  pre- 
vious year,  a  decrease  of  19,132  barrels.  The  a^egate  quantity 
of  mackerel  landed  at  Boston,  Gloucester,  and  Pomand  by  the  fish- 
ing fleet  during  the  year  was  10,158,467  pounds,  valued  at  $1,188,924. 
of  which  7,582,414  pounds,  valued  at  $853,639,  were  fresh,  and 
2,576,053  pounds,  valued  at  $335,285,  were  salted.  Tliis  quantity 
includes  29,152  pounds  of  fresh  mackerel,  valued  at  $2,423,  from  the 
Cape  Shore,  landed  by  Canadian  vessels. 

In  1919  both  the  purse  seiners  and  gill  netters  in  the  mackerel 
fishery  had  a  comparatively  good  season.  The  mackerel  landed  by 
the  southern  fleet  were  mostly  large  and  medium  fish,  and  sold  from 
8  to  18  cents  per  pound,  according  to  market  conditions.  The  total 
catch  of  mackerel  up  to  Julv  1  was  38,787  barrels  fresh  and  6,452 
barrels  salted,  compared  with  29,259  barrels  fresh  and  8,079  barrels 
salted  the  previous  year. 

PACIFIC  SALMON   FISHERIES. 

Outside  of  Alaska  the  Bureau's  connection  with  the  salmon  (and 
other)  fisheries  of  the  Pacific  seaboArd  consists  of  very  extensive 
cultural  operations  addressed  to  the  salmons  in  all  the  coastal  States, 
biological  and  other  investigations  of  the  salmons  and  salmon  waters, 
and  interest  in  the  welfare  of  the  vast  industry  dependent  on  the  sal- 
mon supply. 

The  conduct  of  salmon  culture  is,  by  law,  contingent  on  the  enforce- 
ment by  the  States  of  measures  for  the  adequate  protection  of  the 
salmons,  so  that  the  money  and  effort  devoted  to  the  work  of  artificial 

Eropagation  may  not  be  wholly  or  partly  vitiated.  The  question 
as  arisen  as  to  whether  certain  practices  of  the  salmon  fishermen  are 
needlessly  wasteful  and  destructive.  If  the  answer  is  aflSrmative, 
remedial  action  by  the  States  is  clearly  demanded  if  the  Bureau  is  to 
continue  the  operation  of  its  hatcheries. 

A  feature  of^the  salmon  fisheries  which  has  attracted  much  atten- 
tion in  recent  years  and  has  been  widely  discussed  is  the  taking  of 
salmon  by  lines  and  nets  at  sea,  on  the  feeding  groimds  of  the  schools, 
under  conditions  that  necessarilv  involve  tne  destruction  of  large 
numbers  of  immature  fish  on  which  the  future  of  the  industry  depends. 
This  practice  which  for  vears  has  been  followed  in  Monterey  Bay, 
Calif.,  has  more  recently  been  taken  up  and  very  actively  engaged  m 
off  the  Columbia  River,  off  the  Strait  of  Juan  de  Fuca,  and  to  a  less 
extent  in  other  sections. 
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The  Bureau  conducted  an  inquiry  into  this  matter  by  a  biological 
assistant  who  is  devoting  his  entire  time  to  Pacific  salmon  problems, 
and  in  August,  1918,  made  known  the  results  of  the  inquiry.  The  fol- 
lowing data  are  extracted  from  the  published  report: 

In  Monterey  Bay  chinook  salmon  are  taken  exclusively  by  troll,  and 
a  large  percentage  are  immature.  Accurate  figmres  are  not  yet  avail- 
able, but  well  over  60  per  cent  of  the  fish  seen  at  Monterey  are  dis- 
tinctly immature.  This  is  shown  by  the  age  as  determined  by  the 
scal^,  by  the  size  of  the  fish,  and  by  the  size  of  the  eggs  in  the 
ovaries. 

Off  the  mouth  of  the  Columbia  River  within  the  past  four  years 
trolling  and  purse-seining  have  increased  rapidly.  Fotu*  years  ago 
there  were  no  purse  seines  and  but  few  troll  boats  c^erating  in  tms 
section,  probably  not  more  than  20  or  30.  In  1918  there  were 
several  dozen  purse-seiners  and  probably  2,000  trollers  fishing  just 
outside  the  mouth  of  the  river.  An  examination  of  some  of  the  fish 
brought  in  by  this  gear  disclosed  many  immature  specimens  among 
them,  although  these  constituted  a  rather  small  proportion  of  the 
catch  at  the  time  the  examinations  were  made,  August  12  and  13. 
However,  at  one  of  the  canneries  at  Astoria  there  was  about  a  ton  of 
small  fish  which  had  been  taken  by  troll,  called  locally  ''grayling," 
and  a  cursory  examination  showed  that  they  they  were  practically  all 
immature.  It  should  be  noted  that  all  reports  available,  denved 
from  various  sources,  a^ee  that  the  proportion  of  small,  and  pre- 
sumably immature,  fish  is  much  greater  earlier  in  the  season,  particu- 
larlv  during  May  and  June. 

Outside  the  Strait  of  Juan  de  Fuca  purse-seining  has  been  carried 
on  for  a  number  of  years.  Silver  salmon  constitute  a  large  proportion 
of  the  catch.  The  center  of  the  industry  is  at  Neah  Bay.  A  report 
by  Dr.  Charles  H.  Gilbert  (''The  Sahnon  of  Swiftsure  Bank,"  1913) 
contains  a  description  of  the  fish  taken  here  and  shows  that  the  ma- 
jority are  more  or  less  immature. 

Practically  all  of  the  fish  taken  thus  by  troll  and  purse  seine  in 
the  open  ocean  are  feeding  and  their  stomachs  are  full  of  food. 
Within  a  few  hours  after  they  are  taken  from  the  water  auto-digestion 
sets  in  and  the  fish  soon  become  soft.  The  ribs  loosen  and  the  bellies 
freouentlv  become  so  soft  that  they  break  through.  Such  fish  are 
spoken  of  as  being  "  belly-burned."  At  Monterey  this  is  not  a  serious 
matter,  so  far  as  our  observation  ffoes,  as  the  fisn  are  delivered  soon 
after  being  caught.  In  the  Colimmia  River  and  Puget  Sound  regions, 
however,  the  nsh  are  frequently  in  poor  condition  before  they  are 
delivered.  The  small  fish  seen  in  Astoria  were  in  very  poor  condition 
and  appeared  hardly  fit  for  human  food.  They  were  soft  and  badly 
"belly-Dumed"  and  the  odor  arising  from  them  was  most  unpleasant. 
^  The  economic  waste  resulting  from  this  fishing  may  be  summa- 
rized as  follows: 

1.  Waste  resulting  from  the  taking  ofiish  before  they  have  attained 
full  size. — A  large  number  of  these  fisn  lack  one,  two,  three,  and 
even  four  years  of  being  mature,  and  in  this  time  would  increase  to 
from  twice  to  20  times  the  weight  when  taken.  This  loss  may  be 
to  some  extent  offset  by  the  fact  that  fish  are  taken  which  before 
reaching  maturity  would  fall  prey  to  enemies  other  than  man. 
There  must  be,  however,  comparatively  few  fish  of  the  size  taken 
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by  trollere  and  purse  seiners  which  would  thus  be  captured  by  pre- 
dacious animals.  The  results  of  the  marking  experiment  with  Yes 
Bay  sockeyes  on  the  Columbia  River  indicate  that  between  5  and 
10  per  cent  returns  may  be  expected  from  4-inch  fish  planted  in  fresh 
water  approximately  150  miles  from  sea.  It  seems  very  unlikely, 
therefore,  that  any  considerable  loss  takes  place  after  the  fish  have 
migrated,  become  accustomed  to  life  in  the  ocean,  and  reached  a 
size  of  from  li  to  10  pounds.  Undoubtedly  a  very  high  percentage 
of  such  fish  would  survive  imtil  fully  mature.  The  taldi^  of  these  fish 
before  they  reach  full  size  is  nothing  less  than  sacrificing  large  future 
returns  for  much  smaller  immediate  returns,  and,  as  aheady  shown, 
the  quality  of  these  smaller  immediate  returns  is  low. 

2.  Waste  resulting  from  (he  spoiling  offish. — The  poor  condition  in 
which  many  fish  taken  in  the  open  ocean  reach  the  packing  houses 
has  previously  been  commented  on.  At  the  best,  tnis  must  result 
in  a  poorer  quality  of  food  and  at  the  worst  the  salmon  become  so  foul 
that  even  the  most  unscrupulous  packer  will  discard  them-;-a  total 
loss.  In  cleaning  the  small  fish,  those  below  5  poimds  in  weight,  the 
butchers  usually  cut  the  body  just  back  of  the  pectoral  fins  instead  of 
removing  merely  the  head,  as  is  customary  m  cleaning  the  larger 
fish.  Although  there  are  no  accurate  figures  oearing  on  tms,  the  prac- 
tice must  increase  the  waste  due  to  cleaning  from  about  25  to  40 
per  cent. 

3.  Wctste  resulting  from  (he  injury  offish  hooked  hut  not  landed. — 
This  is  undoubtedly  much  larger  than  is  genersJly  supposed.  No 
data  are  available,  and  they  would  be  difficult  to  obtam.  Not  in- 
frequently, however,  the  fishermen  report  that  they  have  lost  as 
many  as  they  landed.  A  conservative  estimate  would  perhaps  be 
2  fisn  lost  for  each  10  landed.  Fish  which  have  been  hooked  are 
frequently  taken  by  gill  nets  and  traps  within  the  Columbia  River. 
Occasionally  the  hook  and  spoon  is  found  embedded  in  the  jaws, 
but  more  often  the  jaws  are  spUt  and  badly  torn.  Many  of  the  fish 
hooked  and  lost  imdoubte^y  aie,  but  what  percentage  is  unknown. 

The  Bureau  duly  brought  this  subject  to  the  attention  of  the 
fishery  officials  of  me  States  of  California,  Oregon,  and  Washington, 
and  assured  them  of  its  desire  to  assist  them  in  any  feasible  manner 
in  meeting  this  menace  to  the  salmon  industry.  Up  to  the  writing 
of  this  report  the  Biu*eau  has  received  no  request  for  assistance  and 
is  not  advised  of  any  remedial  measures  that  have  been  adopted  by 
the  States  concemea. 

VESSEL    FISHERIES    OF    SEATTLE. 

The  fishing  fleet  at  Seattle,  Wash.,  landed  834  trips  during  the  year 
1918,  consistmg  of  17,091,695  pounds  of  fresh  fish,  naving  a  value  to 
the  fishermen  of  $1,887,653,  from  the  fishing  grounds  along  the  coasts 
of  Or^on,  Washington,  and  Alaska.  The  laiq^est  quantities  were 
taken  n*om  Gray's  Harbor  Grounds,  Flattery  Sanks,  west  coast  of 
Vancouver  Island,  Hecate  Strait,  and  Portlock  Bank.  The  products 
included  halibut,  10,244,200  pounds,  valued  at  $1,528,846;  cod, 
85,300  pounds,  valued  at  $2,202;  sablefish,  4,354,950  pounds,  valued 
at  $271,167;  ''lingcod,"  1,784,600  pounds,  valued  at  $62,292;  rock- 
fishes,  620,770  pounds,  valued  at  $22,899;  and  sturgeon,  1,875  poimds 
valued  at  $247.    Compared  with  the  previous  year,  there  was  an 
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increase  of  214  trips  by  fishing  vessels,  and  of  2.64  per  cent  in  the 
quantity  and  8.56  per  cent  in  the  value  of  the  products.  The  catdi 
of  halibut  was  not  so  large  as  in  the  previous  year,  but  there  was  a 
notable  increase  in  the  production  of  sablefish,  ''lingcod/'  and 
rockfishes. 

The  fishery  products  taken  in  Puget  Sound  and  landed  by  collect- 
ing vessels  auring  the  year  amounted  to  10,605|323  pounds,  valued 
at  $912,598.  This  quantity  included  8,929,745  pounds  of  salmon, 
valued  at  $811,028,  and  the  remainder  consisted  oi  steelhead,  herring, 
smelt,  flounders,  sole,  crabs,  and  vmous  other  species.  Compart 
with  the  previous  year,  there  was  a  decrease  in  the  products  landed 
by  collectmg  vessels  of  17.28  per  cent  in  quantity  and  7.68  per  cent 
in  value. 

FISHEBIES  OF  GBBAT  LAKES,  LAKE  OF  THE  WOODS,  AND  BAINT  LAKE. 

A  canvass  of  the  fisheries  of  the  Great  Lakes  and  certain  contiguous 
waters  for  the  calendar  year  1917  was  completed  by  the  Bureau 
diuing  the  past  fiscal  year.  The  fisheries  of  the  Great  Lakes  were 
ascertained  to  have  employed  9,221  persons,  the  investment  was 
$10,555,669,  and  the  products  amounted  to  103,759,223  poimds, 
valued  at  $6,297,969.  The  principal  species  taken,  including  fresh, 
salted,  and  smoked  fish,  were  carp,  7,163,347  pounds,  valued  at 
$334,888;  ciscoes,  53,429,325  pounds,  valued  at  $2,609,917;  "blue 
pike,"  2,102,803  pounds,  valued  at  $140,025;  "wall  eyed''  2,496,691 
poimds,  valued  at  $298,271;  sauger,  3,929,172  pounds,  valued  at 
$240,035;  sheepshead  or  drum,  2,Q01,994  pounds,  valued  at  $70,936; 
suckers,  5,361,138  poimds,  valued  at  $204,825;  lake  trout,  13,325,389 
pounds,  valued  at  $1,285,085;  whitefish,  6,190,748  pounds,  valued  at 
$723,167;  and  yellow  perch,  4,206,011  pounds,  valued  at  $245,223. 
With  the  ciscoes  are  included  lake  herring,  chuo,  longjaw,  blueftn  or 
blackfin,  and  tullibee. 

Compared  with  the  returns  for  1908,  published  by  the  Bureau  of 
the  Census,  there  was  an  increase  of  8.06  per  cent  in  the  nxunber  of 

Persons  engaged  and  of  119.27  per  cent  m  the  investment,  but  a 
ecrease  012.69  per  cent  in  the  quantity  with  an  increase  of  67.14 
per  cent  in  the  value  of  the  products.  Compared  with  the  statistics 
lor  1903,  collected  and  publisned  by  the  Bureau,  there  was  a  decrease 
of  1.20  per  cent  in  the  number  oi  persons  engaged,  an  increase  of 
41.22  per  cent  in  the  investment,  and  an  increase  of  20.37  per  cent 
in  the  quantity  and  129.39  per  cent  in  the  value  of  the  products. 

In  the  fisheries  of  Lake  of  the  Woods  and  Rainy  Lake,  including 
Lakes  Kabetogama  and  La  Croix,  195  persons  were  engaged;  the 
investment  was  $177,210;  and  the  products  amounted  to  2,167,169 
pounds,  valued  at  $1 18,508.  The  prmcipal  species  taken  were  ciscoes, 
whitefish,  pike,  pike  perch  (*' wall-eyed  pike^),  and  suckers. 

BIOLOGICAL  INQUIRY. 
STUDY  OF  FISHES. 

S(dmon  investigations, — ^There  are  so  many  significant  Questions 
concerning  the  habits,  migrations,  and  propagation  of  the  salmons  in 
Pacific  States  and  Alaska  that  the  Bureau  has  long  felt  it  desirable  to 
attack  their  solution  in  a  more  adequate  manner.    With  the  begin- 
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ning  of  the  last  fiscal  year  a  special  assistant  was  engaged  for  contin- 
uons  study  of  the  habits  of  salmon  entering  streams  of  the  Pacific 
States.  The  inyestigations  preyiously  undertaken  in  Alaska  haye 
also  been  continued.  While  the  inyestigations  in  Alaska  haye  been 
productiye  of  some  results  which  it  has  oeen  possible  to  apply  with 
profit  in  the  fish-cultural  operations  and  in  the  fishery  regulations  in 
that  section,  they  must  be  continued  for  a  further  period  before  results 
of  such  definite  character  are  secured  as  to  warrant  the  publication  of 
a  rei>ort.  The  Bureau  has  now  in  hand  a  report  pr^enting  the  data 
preyiously  accumulated  as  bearing  upon  the  migrations  and  growth 
of  yoimg  salmon  in  the  Sacramento  and  Columbia  Riyers. 

In  the  course  of  the  year  special  biological  inquiries  were  directed 
to  the  salmon  taken  in  trolling  and  purse-seining^  operations  off  the 
coasts  of  Washington,  Oregon,  and  Califomia.  The  practical  appli- 
cation of  the  ascertained  facts  to  the  regulation  of  the  fishery  is  else- 
where referred  to. 

One  of  tiie  results  of  the  hearings  of  the  American-Canadian  Fish- 
eries Conference  in  Seattle  and  Vancouyer  was  an  arrangement  to 
conduct  a  joint  inyesti^tion  of  the  rate  of  migration  of  sockeye 
salmon  from  salt  water  mto  the  Fraser  Riyer.  Early  in  July,  1918, 
marking  experiments  on  a  large  scale  were  undertaken  by  representa- 
tiyee  of  the  Bureau  of  Fisheries  and  the  Canadian  Goyernment  in 
cooperation.  Although  the  run  of  this  species  was  yery  light  that 
year,  more  than  4,000  fish  were  tagged  ana  Uberated,  and  a  consider- 
able niunber  of  tiiese  were  subsequently  recoyered.  Results  of 
notable  interest  and  practical  importance  were  obtained  and  are 
coyered  in  a  report  which  is  in  course  of  publication. 

Special  interest  also  attaches  to  the  results  gained  during  this  fiscal 
year  from  experiments  in  marking  yoimg  sockeye  salmon  planted  in 
the  Columbia  Riyer  in  the  spring  of  1916.  At  that  time  about  50,000 
yearling  sockeyes  hatched  from  ^gs  receiyed  from  the  Yes  Bay 
(Alaska)  hatchery  and  reared  in  ponds  of  the  State  hatchery  at 
Bonneyille,  Oreg.,  were  marked  and  liberated  in  the  Colimibia  Riyer. 
Salmon  of  this  species  haye  been  found  to  return  in  the  fourth  and 
fifth  years.  Many  of  the  marked  fish  returned  during  the  summer 
of  1918,  the  fish  being  then  in  the  fourth  year  of  life.  The  marked 
fish  recoyered  in  the  Colimibia  Riyer  (being  of  Alaskan  stock)  were 
found  to  be  distinctly  different  in  size  and  general  appearance  from 
the  Columbia  Riyer  bluebacks,  representing  the  identical  species,  but 
resembling  in  eyery  way  the  fish  irom  the  Yes  Bay  region,  where  the 
^gs  were  taken.  SiJmon  of  the  Yes  Bay  type  ayerage  about  6 
pounds,  whereas  the  Columbia  Riyer  bluebacks  this  year  ayeraged 
about  3  poimds.  The  large  size  of  these  fish  is  particularly  significant 
as  indicating  that  for  at  least  one  generation  heredity  rather  than 
enyironment  determines  the  size  of  the  fish.  This  opens  prospects 
for  improyement  in  the  quality  of  the  nm  of  fish  through  carefully 
conducted  cultural  operations. 

Pilchards  on  ihe  northwest  coast. — ^During  January,  February,  and 
March,  1919,  a  preliminary  inquiry  was  conducted,  into  the  occur- 
rence of  pilchards  on  the  northwest  coast  suitable  for  canning  as 
sardines,  especial  attention  being  giyen  to  the  following  localities  in 
Oregon  and  Washmgton:  Coos  Bay  and  Coquille  Riyer,  Umpqua 
Riyer,  Yaquina  Bay,  Akea  Bay,  Siletz  Riyer,  Tillamook  Bay,  Netarts 
Bay,  Columbia  Riyer,  Willapa  Harbor,  and  Grays  Harbor. 

Digitized  by  VjOOQIC 


652  REPORTS  OF  THE  DEPARTMENT  OF  COMMERCE. 

It  was  learned  that  somewhat  irr^ular  runs  of  pilchards  occur 
generally  along  the  coast  from  April  to  October,  especially  in  the 
regions  of  Coos  Bay  and  Umpqua  River.  While  it  is  believed  that 
the  fish  are  eminently  suitable  for  canning  as  sardines  or  otherwise, 
the  Bureau  has  not  felt  that  the  general  trade  conditions  existing  in 
the  canning  industries  justified  its  giving  immediate  encouragement 
to  new  ventures  in  the  canning  of  fish  on  the  northwest  coast  or 
elsewhere.  It  is  expected  that  further  inquiries  and  observations 
may  be  made  at   an   appropriate   season. 

The  paddlefish. — One  of  the  important  fishes  of  the  Mississippi  Basin 
which  IS  dinunishing  in  numbers  and  seems  threatened  witn  extinc- 
tion is  the  paddlefish,  which  is  valued  to  some  extent  for  its  flesh 
but  principally  for  the  roe,  which  is  useful  for  preparation  as  a  rela- 
tively high  grade  of  caviar.  Up  to  the  present  time  it  has  never  been 
possible  to  secure  definite  information  regarding  the  breeding  habits 
of  this  fish.  Realizing  that  a  special  effort  must  be  directed  at  this 
problem  before  it  may  become  too  late,  the  Bureau,  in  cooperation 
with  the  conservation  department  of  Louisiana,  imdertook  a  speeial 
study  of  the  breeding  habits  and  propagation  of  the  paddlefish  during 
the  latter  half  of  the  fiscal  year  under  report.  Definite  results 
were  not  secured,  but  it  is  believed  that  a  groundwork  was  laid 
which  may  contribute  toward  solution  of  the  problem  with  further 
attempts.  Meantime  it  is  interesting  to  record  that  experimetkts 
initiated  at  the  fisheries  bioWical  station  at  Fairport,  Iowa,  in  1914, 
have  shown  that  the  paddlefish  will  live  and  grow  for  periods 
of  years  while  inclosed  m  an  artificial  body  of  water  such  as  the 
storage  reservoir  of  the  station. 

SpoAVTving  of  squeUapue. — ^An  investigation  into  the  spawning 
habits  and  condition  of  the  squeteague  m  Delaware  Bay  was  con- 
ducted in  May  and  June,  1919.  It  was  foimd  that  spawning  began 
a  little  before  the  middle  of  May  and  continued  imtil  the  middle  of 
June  or  later.  Many  fish  were  examined,  townet  hauls  for  the  float- 
ingeggs  were  made,  and  temperatures  and  salinities  were  determined* 

This  body  of  spawning  fish  supports  an  extensive  giU-net  fishOTy, 
which  is  pursued  m  small  skiffs,  the  New  Jersey  law  limiting  each  boat 
to  the  use  of  50  fathoms  of  gill  net.  Experiments  were  made  in  the 
artificial  fertilization  of  eggs  from  the  fish  thus  taken;  this  proved 
to  be  entirely  feasible,  andthe  eggs  so  fertilized  were  returned  to  the 
water  directly  on  the  grounds. 

It  is  evident  that  it  would  be  productive  of  good  results  if  the  com- 
mercial fishermen  should  become  educated  to  the  desirability  and 
advantage  of  savinjg  the  ripe  eggs  from  fish  taken  for  market  during 
this  season,  fertilizmg  the  eggs  and  returning  them  to  the  water. 

FISH   IN   RELATION   TO  MOSQUITO  CONTROL. 

In  a  previous  report  mention  is  made  of  the  practical  services 
rendered  by  this  Bureau  in  cooperation  with  the  Bureau  of  Public 
Health  Service  in  protecting  the  health  of  soldiers  in  Army  canton- 
ments. A  report  of  investigation  and  operations  conducted  in  the 
vicinity  of  Camp  Hancock  has  been  published  conjointly  by  the  two 
bureaus. 

In  an  effort  to  determine  as  preciselv  as  possible- the. con^tidos. 
of  effective  control  of  mosquitoes  by  &h|  the  Bureau  has  continued 
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its  cooperation  with  the  Bureau  of  Entomolo^  at  Mound,  La.,  where 
experiments  are  conducted  looking  to  the  improvement  of  health 
as  regards  malaria  in  rural  commumties  and  to  tne  protection  of  farm 
labor  in  the  South. 

Experiments  of  like  nature  are  being  prosecuted  in  northern  waters 
where,  though  mosquito-borne  diseases  are  less  prevalent,  neverthe- 
less the  economic  losses  attributable  to  the  prevalence  of  mosquitoes 
are  of  great  significance. 

EXPEBIMENTAL  FISH   OULTUBE. 

Previous  reports  have  dwelt  upon  the  importance  of  fish-cultural 
experiment  work  and  the  progress  in  this  field  which  has  been  made 
in  connection  with  fisheries  biological  station  at  Fairport,  Iowa. 
The  experiments  and  investigations  have  continued  to  show  favorable 
progress,  and  at  the  close  of  the  fiscal  year  the- Bureau  had  taken  steps 
to  apply  some  of  the  results  hitherto  gained  at  Fairport  for  tne 
improvement  of  pond  fish-cultural  operations  at  several  of  its  regular 
stationst  The  field  of  experimental  work  in  fish  culture  ^  so  broad, 
so  complex,  and  so  little  surveyed,  that  it  is  a  matter  of  regret  that 
the  means  are  wanting  for  the  effective  prosecution  of  studies  of  this 
character  under  the  very  diverse  conditions  encountered  in  different 
parts  of  the  coimtry  and  with  reference  to  a  greater  number  of  species 
of  fish. 

SHELLFISH   INVESTIQATIONS. 

OifsUrs.— The  problems  of  oyster  culture  continue  to  be  of  such 
critical  importance  that  the  Bureau  has  been  impelled  to  devote  to  their 
solution  as  great  a  measure  of  its  resource  as  could  l^itimately  be 
applied  to  one  object.  While  the  investigations  have  not  been 
localized  more  than  was  essential  for  the  accomplishment  of  useful 
results,  the  primary  seat  of  activities  has  been  in  the  vicinity  of 
Milford,  Conn.,  where  a  temporary  field  laboratory  is  maintainea  for 
studies  of  the  oyster. 

Exanunation  of  the  waters  of  this  region  revealed  the  fact  that  a 
large  number,  perhaps  more  than  half,  of  the  leased  grounds  have 
ceased  to  be  worked  because  of  the  small  yield  of  oysters  thereon, 
which  is  due,  in  turn,  to  the  general  failure  of  set.  Tiie  strike  of  set 
during  the  past  t>Yo  years  has,  in  fact,  been  practically  negligible. 
Consequently,  the  investigation  has  been  directed  primarily  toward 
ascertaining  the  cause  of  the  failure  of  the  set. 

Following  suggestions  arising  from  earlier  investigations,  it  was 
endeavored  in  1918  to  work  out  suitable  methods  for  following  up 
the  movements  of  the  ovster  larvae  with  the  view  of  ascertaining 
just  where  to  place  cultcn  immediately  before  the  time  for  spatting 
or  setting  to  occur.  The  centrifugal  machine  used  during  the  season 
of  1917  lor  separating  larvae  from  the  water  was  largely  superseded 
this  year  by  a  series  of  screens  or  sieves  of  copper-wire  clotn  of  suc- 
cessive stages  of  fineness  from  40  to  200  meshes  to  the  inch.  Passing 
samples  of  water  through  the  sieves  seems  to  yield  as  satisfactory 
results  as  the  centrifuge  in  separating  the  oyster  larvae  from  other 
objects  of  different  sizes,  besides  possessing  the  advantage  of  roughly 
classifying  the  larvae  according  to  size  and  age. 
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The  first  free-swimming  larvse  were  found  July  16, 1918;  the  period 
of  greatest  abundance  was  from  August  9  to  26,  and  none  was  observed 
after  August  30.  As  the  larvae  were  found  to  be  free-ewimming  for  a 
period  oi  about  20  days,  it  is  evident  that  the  bulk  of  the  spawning 
occurred  about  August  1.  Set  was  found  during  the  last  week  in 
August  on  most  of  the  beds  in  water  not  over  4  or  5  fathoms  deep^ 
but  practically  all  of  this  set  died  except  that  which  attached  in  the 
very  early  part  of  the  season. 

A  tentative  conclusion  drawn  from  this  investigation  is  that  it  is 
of  prime  importance  to  secure  an  early  setting,  such  as  results  from 
the  spawning  of  oysters  in  the  shallow  and  warmer  waters  of  harbora 
and  mouths  of  rivers.  Since  it  is  just  such  beds  that  are  generally 
most  affected  by  pollution  in  the  form  of  sewage  and  trade  wastes, 
which  may  be  fatal  to  the  life  of  the  free-ewimming  larvae,  it  is  eyi7 
dent  that  the  matter  of  the  possible  effect  of  pollution  on  the  occur- 
rence of  oyster  set  demands  serious  consideration.  With  the  cooper- 
ation of  file  watw  laboratory  of  the  Bureau  of  Chemistry  studies 
have,  therefore,  been  undertaken  with  r^ard  to  the  nature  and  the 
effect  of  the  pollutants  introduced  in  the  shallow  waters. 

Further  investigations  relating  to  the  natural  propagation  of 
oysters  have  been  conducted  in  Great  South  Bay,  Long  Island,  and 
Narr^gansett  Bay,  R.  I. 

A  very  serious  condition  has  manifested  itself  in  oyster  beds  of  a 
large  section  of  the  York  River  in  Virginia,  where  for  several  years 
the  oysters  have  been  rendered  virtually  valueless  for  market.  Exam- 
inations of  the  oysters,  begun  in  November,  1918,  revealed  the  fact 
that  they  were  affected  with  a  green  coloration  associated  with 
watery  and  lean  meats.  This  condition  is  quite  distinct  from  that 
known  as  '*green  gill"  and  does  not  appear  to  be  in  aU  respects  of 
the  character  of  greening  which  in  other  localities  has  been  attrib- 
uted to  the  storage  of  copper.  No  cause  has  yet  been  found  for  the 
condition  observed,  whicn  is,  perhaps,  a  very  indirect  result  of 
disturbance  of  environmental  conditions.  The  investigation  is  still 
in  progress,  and  the  Bureau  expects  to  continue  it  by  regular  periodic 
observations  for  such  period  of  time  as  may  be  necessary  to  arrive  at 
definite  conclusions.  Since  chemical  problems  are  involved,  the 
Bureau  has  enlisted  the  cooperation  of  the  water  laboratory  of  the 
Bureau  of  Chemistry  in  the  lurther  prosecution  of  the  study. 

A  poor  condition  of  oysters  presented  itself,  likewise,  in  Apalachi- 
cola  Bay  during  the  early  winter.  After  careful  investigations  were 
conducted  by  the  Bureau,  the  condition  was  attributed  to  a  de- 
ficiency of  rain  in  preceding  months.  At  a  later  time,  and  after  a 
{period  of  increasea  rainfall,  it  was  learned  that  the  oysters  had 
attened  and  resumed  a  normal  condition. 

Late  in  the  fiscal  year  the  Bureau  was  enabled  to  undertake  at 
sUght  expense,  by  cooperation  with  the  New  Jersey  State  Agricul^ 
tural  Experimental  Station,  a  study  of  the  feeding,  growth,  and 
propagation  of  oysters  in  the  vicinity  of  Barnegat  Bay. 

The  service  of  the  Bureau  to  the  oyster  industry  has  been  rendered 
more  effective  by  the  cooperation  extended  by  several  State  depart- 
ments, notably  in  Connecticut,  Maryland,  New  Jersey,  New  York, 
and  Rhode  Island. 

Sea  mussels. — The  sea  mussel  is  one  of  the  largely  unutilized 
resources  of  tiie  North  Atlantic  coast.    While  it  has  not  Been  difficult 
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to  create  a  demand  for  sea  mussels  properly  prepared,  and  while  some 
packers  have  been  interested  to  preserve  mussels  for  market,  difficul- 
ties have  been  encountered  in  obtaining  at  the  right  time  an  adequate 
supply  of  mussels  in  condition  for  use.  During  the  fiscal  year  1918, 
the  Biffeau  conducted  a  reconnoissance  of  the  inussel  beds  of  the 
southern  coast  of  New  England  and  along  the  shores  of  Long  Island 
Sound.  In  the  fiscal  jrear  1919  a  similar  investigation  was  made  on 
the  coast  of  Maine,  with  valuable  aid  from  the  commission  of  sea 
and  shore  fisheries  of  Maine.  A  summary  of  the  results  as  reported 
by  the  investigator  may  be  given: 

1.  A  survey  of  the  mussel  beds  lying  near  low- tide  level  was  made 
between  Portland  and  Eastport.  The  most  important  beds  were 
centered  in  six  regions:  Casco  Bay,  Medomak  Kiver,  St.  (Jeorge 
River,  Deer  Isle,  Frenchmans  Bay,  and  Jonesport. 

2.  Within  these  limits  more  tnan  1,200  acres  of  natural  mussel 
beds  were  located  which  were  estimated  to  yield  1,279,000  bushels. 
Not  more  than  10  per  cent  of  this  area  supported  a  growth  of  firet- 
class,  marketable  shellfish.  The  rest  of  it  was  covered  with  a  small, 
undersized  stock  of  poor  quaUty  that  would  never  amoimt  to  any- 
tliing  unless  transplanted  to  deeper  water  and  more  advantageous 
situations. 

3.  The  best  beds  lie  at  or  below  low-tide  mark  and  yield  from 
2,500  to  5^000  bushels  per  acre. 

4.  Artificial  cultivation,  by  transplanting  young  or  seed  mussels 
from  beds  situated  between  tide  marks  to  areas  in  deep  water,  where 
conditions  are  favorable  for  growth  and  fattening,  would  result  in 
an  enormous  production  of  marketable  shellfish. 

6.  There  is  no  oyster  industry  on  the  Maine  coast  with  which  a 
mussel  industry  mieht  conflict. 

6.  The  water  of  tne  bays  and  estuaries  on  the  Maine  coast  is  unusu- 
ally pure  and  free  from  pollution,  which  makes  them  most  desirable 
areas  for  the  production  of  marketable  mussels. 

7.  There  is  a  small  demand  for  Maine  mussels  in  Chicago  which  is 
being  supplied  from  the  beds  in  Frenchmans  Bay. 

8.  Several  of  the  leading  packing  houses  located  on  the  North 
Atlantic  coast  are  interested  in  the  canning  of  mussels  and  are  taking 
steps  to  put  the  product  on  the  market.  They  should  be  encouraged 
in  this  enort  by  help  in  solving  the  problems  that  arise  in  the  han- 
dling and  preserving  of  the  shellfish  and  by  advertising  any  products 
of  real  merit  that  are  produced. 

9.  It  is  believed  that  the  development  of  a  mussel  fishery  is  a 

{practical  thing  and  that  it  wiU  add  considerably  to  the  wealth  and 
ood  supply  of  the  Nation. 

Fresh-water  musseh—ThQ  investigations  and  experiments  bear- 
ing upon  the  propagation  of  fresh-water  mussels,  conducted  in  con- 
nection with  the  fisheries  biological  station  at  Fairport,  have  continued 
to  yield  valuable  results.  One  of  the  most  significant  experiments 
was  conducted  in  the  Mississippi  River  at  Lake  repin  during  the  sum- 
mer of  1918,  when  fish,  after  infection  with  the  glochidia  of  fresh- 
water mussels,  were  kept  in  an  inclosure  12  feet  square,  erected  in 
shallow  water  in  the  lake.  This  small  pen  was  provided  with  a 
board  bottom  over  which  a  thin  layer  of  sand  was  laid,  and  after  it 
was  placed  in  water  of  suitable  depth  in  the  lake  it  was  stocked  with 
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172  fish  of  various  species  bearing  an  artificial  infection  of  glochidia 
of  the  Lake  Pepin  mucket  (LampsUis  Ivieola).  Seventy-nine  of  the 
fish  were  retained  in  good  condition  beyond  the  period  of  14  days 
regarded  as  necessary  for  the  completion  of  the  stage  of  parasitism. 
In  ally  11;199  living  young  Lake  Pepin  muckets  were  taken  from  the 

Sen  on  September  23  (besides  502  mdividuals  removed  on  previous 
ates).  This  represented  an  average  yield  of  a  little  over  80  living 
mussels  per  square  foot  in  addition  to  a  few  of  other  species  re- 
sulting from  natural  infection.  This  experiment  is  of  much  signifi* 
cance  as  bearing  upon  the  success  of  the  artificial  propagation  of 
the  Lake  Pepin  mucket. 

Miscdlaneous  studies  oj  sTuUftsTi. — While  it  has  not  been  feasible 
to  continue  actively  the  investigations  of  the  blue  crab  which  have 
been  so  successfully  prosecuted  in  the  fiscal  years  immediately  pre- 
ceding, the  Bureau  has  completed  reports  dealing  with  the  blue- 
crab  fishery  of  the  Chesapeake  Bay  and  vrith  the  lite  history  of  the 
blue  crab.  These  reports,  which  were  in  process  of  publication  at 
the  close  of  the  fiscal  year,  will  imdoubtedly  be  of  material  value  to 
State  authorities  concerned  ^i^ith  the  protection  ot  the  crab  and  tiie 

{>reservation  of  the  fishery  in  imdiminished  force.  It  has  be^i  grati* 
ying  to  learn  that  a  greatly  increased  catch  of  blue  crabs  in  these 
waters  has  ensued,  in  consequence,  as  it  is  believed,  of  wise  protec- 
tive measures  based  in  great  part  upon  the  results  of  the  Bureau's 
investigations. 

At  the  Key  West,  Fla.,  biological  station,  inquiries  into  the  habits 
and  growth  of  the  spiny  lobster  have  been  continued,  and  upon  the 
basis  of  useful  information  furnished  to  the  State  authorities  of 
Florida,  more  effective  protective  measures  have  been  enacted  into 
law. 

Through  the  cordial  cooperation  of  the  United  States  National 
Museum,  the  Scripps  Listitution  for  Research  at  La  Jolla,  Calif.i 
and  the  California  Fish  and  Game  Commission  the  Bureau  was 
enabled,  at  scant  cost,  to  conduct  investigations  into  the  life  history 
of  the  spiny  lobster  of  the  southern  coast  of  California.  Results  of 
substantial  interest  were  obtained. 

The  Bureau  also  continued,  during  a  portion  of  the  fiscal  year,  its 
examination  into  the  shellfish  resources  of  the  northwest  coast. 

AIDING  PROI>UCnON   AND  PREVENTING   WASTE. 

In  view  of  the  shortage  of  food  supply  which  has  confronted  the 
country,  the  Bureau  deemed  no  service  more  important  than  that 
which  could  be  rendered  to  combat  conditions  responsible  for  losses 
of  preserved  fish  or  wastage  due  to  a  lack  of  cooroination  of  supply 
ana  demand,  in  addition  to  preventing  waste  of  surplus  catches  of 
fish  and  bringing  new  species  of  fish  into  the  market.  Some  of  these 
problems  could  best  be  attacked  by  methods  of  scientific  inquiry, 
such  as  the  investigation  of  the  preparation  of  fish  by  methods  of  de- 
hydration and  the  study  of  methods  of  preventing  the  deleterious  red- 
dening of  salt  codfish.  In  some  instances  the  situation  seemed  to  de- 
mand not  investigation,  but  action,  and  in  such  cases  the  scientific  per- 
sonnel of  the  Bureau  was  ready  and  effective  for  the  performance  of 
any  service  that  the  situation  seemed  to  recjuire.  Consequently,  it 
is  proper  in  connection  with  the  report  of  scientific  investigations  to 
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mention  the  cooperative  seryices  rendered  in  the  campai^  for  in- 
creased consumption  of  fish  from  the  Onlf  of  Mexico  involvmg  efforts 
to  facilitate  capture;  transportation,  and  sale  of  the  fish;  the  giving 
of  demonstrations  and  personal  instruction  in  the  proper  cure  oi 
Alaska  herring;  the  partial  equipment  of  an  experimental  fishery- 
products  laboratory  in  southern  Calif omia:  and  the  conduct  of  ex- 
periments in  the  preservation  of  fish  by  methods  of.  canning,  salting, 
and  smokin^^. 

While  legislation  for  the  protection  of  fish  and  shellfish  is  a  function 
of  the  several  States,  it  is  one  of  the  primary  objects  of  the  scientific 
activities  of  the  Bureau  of  Fisheries  to  acquire  and  distribute  such  in- 
formation as  will  be  useful  in  the  framing  and  enforcement  of  wise 
protective  laws,  fusion  has  already  oeen  made  to  assistance 
afforded  the  authorities  of  several  States  with  r^ard  to  the  protec- 
tion of  the  salmon,  the  blue  crab,  and  the  spinj lobster.  Coopera- 
tion of  like  nature  has  been  extended  in  relation  to  various  other 
fishery  resources,  notably  the  fresh-water  mussels. 

It  has  been  evident  for  a  number  of  years  that  the  future  of  the 
fresh-water  mussel  industries  was  largely  dependent  upon  the  adop- 
tion of  proper  measures  of  conservation.  An  important  step  in  tne 
direction  oi  conservation  was  taken  when,  following  a  series  of 
investigations  by  the  Bureau  of  Fisheries,  Congress  authorized  the 
conduct  of  the  artificial  propagation  of  musseb  in  connection  with 
the  establishment  of  the  fisheries  biological  station  at  Fairport.  The 
success  of  artificial  propagation,  however,  is  dependent  upon  the 
adoption  and  enforcement  of  appropriate  protective  measures,  and 
for  this  phase  of  conservation  tne  States  alone  are  responsible.  It 
is  not  only  important  that  the  several  States  concerned  should  en- 
force measures  of  protection,  but,  since  the  mussel  resources  are 
frequently  foimd  in  interstate  streams,  it  is  an  essential  condition 
of  the  best  results  that  there  should  be  identical  or  concurrent  leg- 
islation amon^  the  several  States  exercising  jurisdiction  over  the 
different  portions  of  a  stream. 

Much  interest  in  the  matter  of  concurrent  legislation  has  been 
manifested  not  onlv  by  the  manufacturers  of  pearl  buttons  and  the 
mussel  fishermen,  but  by  responsible  officials  of  several  States  as 
well.  The  Bureau  of  Fisheries  has  abo  endeavored  to  cooperate 
with  all  interested  persons  in  the  devising  of  protective  measures 
which  would  be  effective  in  the  accomplisnment  of  the  desired  re- 
sults without  creating  greater  disturbance  of  economic  conditions 
than  is  inevitable.  Having  been  informed  that  serious  efforts  were 
being  made  in  several  States  of  the  Mississippi  Basin  to  have  pro- 
tective legislation  enacted  by  the  legislatures  then  in  session,  the 
Bureau  prepared  a  statement  treating  of  the  necessity  for  measures 
of  conservation,  and  this  statement  was  comprised  in  a  paper 
entitled  ''Fresh- Water  Mussels:  A  Valuable  National  Resource 
Without  Sufficient  Protection, "  issued  in  February  and  widely  dis- 
tributed in  the  States  concerned. 

It  seems  not  inappropriate  to  direct  attention  to  the  fact  that  the 
scientific  activities  of  the  Bureau  have  suffered  in  consequence  of  the 
wide  disparitjr  between  the  salaries  paid  in  the  Bureau  and  those  paid 
for  work  of  similar  character  in  otner  branches  of  the  Government 
service,  and  more  especially  in  outside  institutions  of  learning  or 
is6iaa-ooM  1010 — 12 
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research.  In  consequence  of  this  condition,  it  is  found  impossible 
to  keep  the  lower  positions  continuously  filled,  and  the  eflfective  per- 
sonnel is  always  less  than  the  nominal  personnel  as  authorized  by  the 
Congress.  That  a  gratifying  degree  of  progress  in  investigational 
work  has  been  made  during  the  fiscal  year  under  report  is  due  in 
great  measure  to  the  labors  of  loyal  and  self-sacrificing  assistants 
who  have  devoted  themselves  permanently  or  temporarily  to  national 
service  through  the  Bureau  of  Fisheries.  It  is  only  fair  to  them 
that  this  statement  should  be  made. 

BIOLOOICAL  LABOBATORIE8. 

Owing  to  exceptional  conditions  none  of  the^  Bureau's  biolodcal 
laboratories  were  in  regular  and  full  operation  during  the  &cal 
year  1919. 

The  laboratory  at  Beaufort,  N.  C,  had  been  surrendered  to  the 
Navy  Department  for  the  period  of  the  war,  the  Bureau  having 
entirely  withdrawn  except  as  the  experiments  in  terrapin  culture 
were  continued  in  such  manner  as  to  prevent  the  loss  of  valuable 
stock  or  the  interruption  of  experiments  which  involved  observa- 
tions and  records  during  periods  of  several  years.  At  the  close  of 
the  fiscal  year  negotiations  between  the  Department  of  Commerce 
and  the  Navy  Department  were  in  progress  looking  to  the  return  of 
the  station  to  this  Bureau. 

The  Woods  Hole  (Mass.)  laboratory  was  largely  occupied  by  the 
Navy  Department,  and  the  Bureau  nad  either  abandoned  tempo- 
rarily or  transferred  to  other  points  the  investigations  normally 
conducted  at  this  station. 

The  Fairport  (Iowa)  biological  station  was  in  fuller  operation  than 
any  other,  but  since  it  had  oeen  impossible  to  replace  immediately 
the  main  building  destroyed  by  fire  m  December,  1917,  the  station 
was  operated  during  the  summer  of  1918  with  a  reduced  force. 
Nevertheless,  througn  the  loyal  cooperation  of  the  permanent  per- 
sonnel of  the  station  and  the  cheerful  submission  by  temporary  inves- 
tigators to  service  under  conditions  of  discomfort  ana  inadequate 
facilities,  the  progress  of  the  work  of  the  station  suffered  much  less 
interruption  than  might  have  been  expected.  Some  important 
phases  of  the  work  of  this  station  have  already  been  alluded  to  in 
connection  with  various  special  subjects. 

In  the  early  part  of  the  fiscal  year  advertisements  were  made 
soliciting  bids  for  the  construction  of  a  fireproof  building  at  Fairport, 
as  authorized  by  Congress  with  the  appropriation  of  $80,000  for  its 
construction  and  equipment.  Notwithstanding  that  the  Bureau  had 
made  a  special  effort  to  reduce  the  cost  of  the  building  as  much  as 

f)ossible  without  sacrificing  the  essentials  of  safety  and  efficiency,  the 
owest  bid  received  was  found  to  be  beyond  the  available  appropria- 
tion. Steps  were  taken  immediately  to  revise  the  plans,  partly  by 
the  elimination  of  some  desirable  facilities  and  partly  by  the  most 
careful  attention  to  such  details  of  construction  as  might  permit  a 
reduction  in  coats  without  sacrifice  of  value.  Bids  were  again  solic- 
ited during  the  spring  of  1919,  but  again  none  was  received  that  came 
within  the  amoirnt  of  the  appropriation.  It  was,  therefore,  deemed 
unavoidable  that  a  supplemental  estimate  be  submitted  to  the 
Congress.    This  having  been  done,  an  additional  appropriation  of 
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$10,000  was  made  avaUable,  and  the  work  of  construction  is  in 
progress. 

At  the  Key  West  (Fla.)  biological  station  further  progress  in  con- 
struction has  been  made,  and  the  station  is  rendering  a  useful,  if  as 
yet  somewhat  limited,  service.  The  inadequacy  of  the  appropria- 
tions granted  for  the  construction  and  equipment  of  this  laboratory, 
as  weB  as  for  its  personnel,  are  matters  wnich  will  be  presented  to 
the  Congress  in  connection  with  the  estimates  for  the  fiscal  year  1921. 
The  activities  of  the  station  at  present  have  to  do  with  the  spiny 
lobster,  with  results  as  indicated  on  a  preceding  page,  and  with  the 
habits,  distribution,  and  propagation  of  marine  nsnes. 

The  Bureau  maintains  no  oiological  laboratory  on  the  west  coast, 
although  it  enjoys  at  times  the  courtesies  of  other  laboratories  existing 
on  that  coast.  It  has  also  several  assistants  engaged  actively  in  in- 
vestigations localized  in  Pacific  Coast  States.  Since  a  local  head- 
quarters has  been  found  desirable  in  addition  to  the  oflBce  main- 
tained at  Seattle,  the  Bureau  has  reopened  an  oflSice  in  San  Francisco. 
With  one  resident  oflicer  in  charge,  this  office  serves  a  very  useful 
purpose,  not  only  as  a  headquarters  and  base  of  supplies  for  inves- 
tigators and  other  employees,  but  as  an  agency  for  the  transaction 
of  local  business  of  the  Bureau  and  for  the  dissemination  of  informa- 
tion to  the  pubUc.  Appreciation  of  the  service  of  this  oflBce  is  at- 
tested by  the  increasing  number  of  persons  who  call  to  consult  the 
Bureau's  publications,  to  secure  its  economic  circulars  and  memo- 
randa, or  to  soUcit  information  on  diverse  subjects  relating  to  fish 
and  fisheries. 

PROPAGATION  AND  DISTRIBUTION  OF  FOOD  FISHBS. 
RisSUMi:  OF  THE  OPERATIONS. 

The  artificial  propagation  and  distribution  of  food  fishes,  together 
with  the  various  collateral  activities  closely  associated  therewith, 
were  attended  by  serious  drawbacks  in  1919.  Difficulty  in  obtain- 
ing and  retaining  the  services  of  qualified  men  at  the  comi>ensation 
allowed  by  Congress;  the  increasmg  cost  of  labor,  materials,  and 
supplies;  and  increased  charges  for  the  movement  of  fish-distributing 
cars,  amounting  to  more  than  50  per  cent  since  January  1,  1919,  were 
among  the  circimistances  that  combined  to  retard  operations  and 
that  compelled  most  careful  planning,  efficient  execution,  and  sus- 
tained interest  and  zeal  in  order  te  maintain  the  mamitude  and 
quality  of  the  wctfk  without  exceeding  the  funds  available. 

Nevertheless,  the  year's  output  of  food  and  game  fishes  was  larger 
than  ever  before.  The  total  number  of  fishes  and  fish  eggs  distrib- 
uted was  about  5,876,985,000,  an  increase  of  718,000,000  over  1917 
and  about  1,778,000,000  over  1918.  Nearly  733,000,000  of  fertilized 
eggs  were  sent  out  from  the  Federal  hateheries;  most  of  these  were 
from  the  commercial  species  of  the  Great  Lakes  and  from  Pacific 
salmons  and  nearly  aJl  were  consigned  te  State  hateheries,  where 
incubation  was  completed,  the  young  being  planted  in  local  waters. 
Upward  of  440,000,000  eggs  of  marine  fishes  were  obtained  from 
commercial  fishermen  of  New  England,  fertilized  and  planted  on  the 
spawning  grounds,  in  addition  to  the  large  numbers  handled  at  the 
hateheries.     Over  4,500,000,000  of  young  fish  were  distributed  as 
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fry,  mostly  lake  trout,  whitefish,  cisco,  and  pike  perch  on  the  Great 
Lakes;  shad,  salmon,  yellow  perch,  and  striped  bass  on  the  coastal 
rivers;  carp  and  buffalofish  in  the  interior  waters;  and  cod,  haddock, 
pollock,  and  flounder  on  the  Atlantic  seaboard.  The  output  of 
fingerlings,  yearlings,  and  adults  was  upward  of  151,000,000,  with 
t^atfish,  carp,  chinook  salmon,  sockeye  salmon,  brook  trout,  rainbow 
trout,  and  crappies  predominating.  Although  the  distribution  of 
fish  in  the  fi^erling  stage  decreased  about  10  per  cent  from  1918, 
this  falling  off  was  practically  confined  to  one  species  and  indicates 
no  slackening  of  effort.  On  the  contrary,  facilities  for  fingerling 
production  are  being  increased,  particularly  as  regards  the  sSmons 
of  the  Pacific  coast. 

Comparing  the  general  distribution  of  1919  and  1918,  it  may  be 
noted  that  there  was  an  increase  in  cisco,  rainbow  trout,  Atlantic 
salmon,  landlocked  salmon,  buffalofish,  carp,  shad,  pike  perch,  yellow 
perch,  crappies,  pollock,  and  haddock,  and  there  was  a  decrease  in 
whitefish,  chinook  salmon,  steelhead  salmon,  and  lake  trout. 

Summary  by  Species,  of  the  Distribution  of  Fish  and  Fish  Eoqb  During  the 

Fiscal  Year  1919. 


Species. 


Fry. 


Adults, 
yearlings, 
and  Anger- 

lings. 


Total. 


Catflsh 

Caro 

Bu.Ialoflsh 

Shad 

AleArife 

Whitefish 

Lake  herring  (cisoo) 

Chinook  salmon 

Sookeye  salmon 

Silver  salmon 

Humpback  salmon 

Chum  salmon 

Atlantic  salmon 

Landlocked  salmon 

Steelhead  salmon. 

Rainbow  trout 

Blackspotted  trout 

Lock  Leven  trout 

Lake  trout 

Brook  trout 

Grayling 

Smelt 

Pike  and  pickerel 

Freshwater  drum 

Crappies 

Largemouth  black  bass.. 
Smallmouth  black  bass.. 

Rock  bass 

Warmouth  bass 

Sunfish 

Pike  perch 

Yellow  perch 

White  perch 

White  bass 

Yellow  bass 

Striped  bass - . . 

Macjcerel 

Cod 

Pollock 

Haddock 

Winter  floimder 

Mi  -tcellaneous  fishes 

I'Obster 


Total.. 


111,650,000 

146,700,000 

11,802,500 

24,140,100 


406,125 

805,000 

2,930,820 

133,000 


8,068,000 
107,000 


3,000,000 


406,200,000 
22,660,000 


243,870,000 


200,390,000 


28,495,475 

4,158,050 

275,000 

6,437,000 


425,045 
195,700 


3,050 

175,550,000 

179,280,500 

2,035,000 


'  TOO 
00 
00 
00 
OO 
OO 
00 
00 


12,639,880 
19,754,060 
2,596,335 


34,400,150 

37,642,220 

2,845,730 

360,960 

3,668,760 

700 

182,560 

1,493,290 

3,409,190 

2,875,100 

73,000 

765,180 

7,638,615 


375,935 

18,975 

15,837,865 

1,100,420 

43,745 

75,460 

1,060 

1,350,115 

10,710 

2,353,800 


8,865 
600 


747,250 


12,639,830 

43,453,060 

113,696,335 

84,024,250 

25,000 

310,365,000 

282,880,000 

47,219,250 

101,538,320 

9,800,750 

5,796,460 

9,917,400 

2,390,700 

1,012,666 

2,426,415 

6,387,510 

8,208,100 

73,000 

32,328,665 

11,903,666 

275,000 

9,437,000 

375,985 

18,976 

15,837,865 

1,525,465 

289,446 

75,460 

1,060 

1,353,166 

581,760,710 

204,308  300 

2,035,000 

8,866 

600 

13,540,000 

9,508,000 

308,201,000 

703,972,000 

329,982,000 

2,654,192,000 

1,747,250 

7,500,000 


1,177,870,545 


4,547,340,325 


151,  n4, 480 


5,876,985,360 
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HATOHEBIES  OPERATED. 

There  has  been  no  addition  to  the  list  of  regular  hatcheries  operated, 
A  hatchery  provided  by  the  National  Park  ^rvice  of  the  Department 
of  the  Intenor  was  constructed  under  the  supervision  of  the  Bureau 
in  Glacier  National  Park  and  is  being  maintained  as  an  auxiliary  of 
the  Bozeman  (Mont.)  station.  Its  special  function  is  to  maintain 
and  increase  the  supplies  of  fish  in  the  various  waters  of  the  park. 
The  construction  of  the  hatcherv  in  Rhode  Island  has  been  further 
delayed  hj  the  inadequacy  of  the  available  appropriation,  and 
Congress  will  have  to  provide  a  substantial  addition  to  the  original 
sum  in  order  that  the  natchery  and  other  necessary  structures  may 
be  completed.  The  shad  hatchery  in  Maryland,  near  the  mouth  of 
the  Susquehanna  River,  whose  operations  were  suspended  by  order 
of  the  Secretary  because  of  failure  of  the  State  to  conform  with  the 
requirements  imposed  by  Congress,  has  remained  closed,  and  its 
equipment  has  been  largely  traiSferred  to  other  stations. 
^  The  hatchery  work  as  carried  on  at  the  70  main  and  auxiliary  sta- 
tions in  1919  was  located  in  33  States  and  Alaska.  The  following  list, 
arranged  in  alphabetical  order  by  States,  shows  the  fish-cultural 
stations  and  auxiliaries  in  operation  during  1919,  with  the  fishes 
handled  at  each.    Mere  egg-coUecting  stations  are  not  included. 

Main  and  Auxiliabt  Fish-cui^tural  Stations  Opbratsd  DinEUNQ  thb  Fiscal 

Ybab,  1919. 


state  and  locality. 


Alaska: 

Atognak 

Yes  Bay 

Arkansas:  Mammoth  Spring.. 
CaUfomia: 

BalM 

Battle  Creek 

Mill  Creek 

Colorado:  Leadville 

Georgia:  Cold  Springs 

Idaho:  Parisa 

minois: 

Meredosia 

Qnincy 

Iowa: 

Fairport 

ICanefaester 

Bellevue 

North  MoOregor. 

Kentnoky:  Louisville 

LonislaQa:  Atdiafalaya. 

Maine: 

Boothbay  Harbor 

Graig  Brook 

Qreen  Lake 

Grand  Lake  Stream. . 

Maryland:  Bryans  Point 

Massachusetts: 

Berkshiie 

Gloucester 

Woods  Hole 

Michigan: 

North  ville 

Alpena 

Bay  City 

Charlevoix 

Detroit 

Minnesota: 

Duhith 

Homer 

Mtesissippi: 

Tupelo 

Friars  Pohit 

Mltsouri:  Neosho 


Species  handled. 


Sockeye  and  humpback  salmons. 

Do. 
Largemouth  and  smallmouth  black  basses. 

Chinook  salmon. 

Do. 

Do. 
Blackspotted,  brook,  lake,  and  rainbow  trouts. 
Bass,  sunfish,  catfish. 
Whti^lsh. 

Rescued  fishes. 
Do. 

Da 
Brook  and  rainbow  trouts,  bass,  sunflflb. 
Rescued  fishes. 

Da 
Brook  and  rainbow  trouts,  bass,  sunfish. 
Buflalofish. 

Cod,  haddock,  fiounder. 

Atlantic  and  landlock  salmons,  brook  trout. 

Landlocked  and  steelhead  salmons,  brook  trout,  smelt* 

Landlocked  salmon. 

Shad,  yellow  perch. 

Brook  and  rainbow  trouts,  smtfUmouth  black  bass. 
God,  haddock,  pollock,  flounder. 
Cod,  flounder. 

Brook  and  rainbow  trouts,  smallmouth  black  bass. 

Lake  trout,  whitefish. 

Pike  perch. 

Lake  trout,  steelhead  salmon,  whitefish,  pike  perch. 

Pike  perch. 

Brook  and  lake  trouts,  whitefish.  pike  perch. 
Black  bass,  rock  bass,  rescued  fishes. 

Black  bass,  crappie,  sunfish,  wannouth  bass. 

Rescued  fishes. 

Catfish,  rafaibow  trout,  black  bass,  crappie,  sunfish. 


•  AiodUary  of  the  SpringvUle  (Utah)  hatchery. 
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Main  and  Auxiliary  FisH-ciTLTirBAL  Stations  Operated  Dttrino  the  Fiscal 

Year  1919— Continued. 


state  and  locality. 


Species  handled. 


Montana: 

Bozeman 

Glacier  National  Park. .. . 
New  Hampshire:  Nashua. 

New  York:  Cape  Vincent 

North  Carolina: 

Edenton 

Weldon 

Ohio:  Putin  Bay , 

Oreffon: 

Clackamas 

Applegate , 

Rogue  River , 

Upper  Clackamas 

Wiflamette  Falls , 

St.  Helens , 

South  Carolina:  Oramroburg. . 

South  Dakota:  Spearash 

Tennessee:  Erwin , 

Texas:  San  Marcos 

Utah:  SprlngvUle 

Vermont: 

St.  Johnsbury , 

Holden , 

Swanton 

Virghiia:  Wytheville 

Washington: 

Baker  Lake , 

Birdsview 

Darrington , 

Brinnon 

Sultan 

Quinault , 

DucVabush 

Quilcene 

Big  White  Salmon  o , 

Little  White  Salmon  o 

West   Virginia:   White   Sulphur 

Springs 

Wisconsin:  La  Crosse , 

Wyoming: 

Saratoga , 

Vellowstone  National  Park  b .. 


Blackspotted,  brook,  and  rainbow  trouts,  grayling. 

Blackspotted,  brook,  and  rainbow  trouts. 

Brook  and  rainbow  trouts,  landlocked  salmon,  smallmouth  black 

bass. 
Brook  and  lake  trouts,  whiteflsh,  cisco,  yellow  perch. 

Shad,  black  bass,  sunflsh,  yellow  perch,  white  perch. 

Striped  bass. 

Carp,  whiteflsh,  pike  perch,  yellow  perch. 

Chinook  and  steelhead  salmons,  blackspotted,  brook,  and  rainbow 

trouts. 
Chinook, silver,  and  steelhead  salmons. 
Chfaiook,  silver,  and  steelhead  salmons,  blackspotted  and  rainbow 

trouts. 
Chinook,  silver,  and  steelhead  salmons. 
Shad. 

Da 
Catfish,  black  bass,  sunflsh. 

Blackspotted.  brook,  lake,  and  LoCh  Leven  trouts,  stedhead  salmoo. 
Brook  and  rainbow  trouts,  black  bass,  sunflsh. 
Black  bass,  sunflsh. 
Blackspotted,  brook,  and  rainbow  trouts. 

Brook,  lake,  and  rainbow  trouts,  landlotdced  and  steelhead  salmona, 

smallmouth  black  bass. 
Brook  and  lake  trouts,  landlocked  and  steelhead  salmons. 
Pike  perch,  3rellow  perch. 
Brook  and  rainbow  trouts,  black  bass,  sunflsh. 

Chinook  and  sookeye  salmons. 

Chinook,  chum,  humpback,  silver,  sockeye,  and  steelhead  salmons, 

blackspotted  trout. 
Chum  and  silver  salmcms. 
Chum,  silver,  and  steelhead  salmons. 
Chinook,  silver,  and  steelhead  salmons. 
Chinook,  silver,  and  sockeye  salmons. 
Chum,  humpback  and  silver  salmons. 
Chinook,  chum,  humpback,  silver,  and  steelhead  salmons. 
Chinook  salmon. 
Chinook,  chum,  and  sookeye  satanons. 

Brook  and  rainbow  trouts,  black  bass,  sunflsh. 
Brook  and  rainbow  trouts,  rescued  flsnes. 

Blackspotted,  brook,  and  rainbow  trouts,  steelhead  salmon. 
Blacks|>otted  trout. 


a  Auxiliary  of  the  Clackamas  (Oreg.)  hatchery.       5  Auxiliary  of  the  Bozeman  (Mont.)  hatchery. 

Five  special  railway  cars  employed  in  distributing  the  output  of 
the  hatcneries  traveled  97,571  miles,  and  detached  messen^rs  in 
charge  o£*special  shipments  of  fish  traveled  425,966  miles.  jDistri- 
butions  were  made,  as  usual,  in  every  State  and  Alaska. 

The  United  States  Railroad  Administration  adopted  a  new  tariff 
for  the  movement  of  fish  cars,  which  went  into  effect  January  1,  1919, 
The  charge  for  a  one-way  movement  of  a  car  is  10  one-waj  adult 
fares,  with  a  minimum  charge  of  $15.  This  is  a  material  mcrease 
over  the  average  rate  formeriy  paid  bv  the  Bureau.  The  United 
States  Raihoad  Administration  also  adopted  new  regulations  gov- 
erning the  transportation  of  Uve  fish  in  cans  and  fish  eggs  in  crates 
in  regular  baggage  service.  Effective  May  1  in  southeastern  terri- 
tory, June  15  m  eastern  territory,  and  April  1  in  western  territory,  the 
haggage  tariff  was  changed  to  provide  for  handling  not  to  exceed 
twenty  10-gallon  cans  of  Eve  fish  or  20  crates  of  fish  ^gs,  or  20  such 
containers  combined. 

During  the  year  there  were  received  8,603  applications  for  fish 
for  interior  waters,  most  of  the  applications  bearing  the  indorsement 
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of  a  Senator  or  Representative  in  Congress.  It  has  been  possible 
to  take  favorable  action  on  practically  all  of  these  applications,  the 
only  exception  bein^  in  the  case  of  the  smaUmouth  black  bass, 
the  demand  for  which  is  far  in  excess  of  the  output  of  the  few  hatch- 
eries at  which  this  species  can  be  successfully  produced. 

RELATIONS   WITH  THE   STATES   IN   FISH   CULTURE. 


Practical  cooperation  with  the  States  has  continued  to  prevail 
throughout  the  country.  In  several  States  ^g-coUecting  stations 
have  Deen  operated  jointly,  the  eggs  taken  bemg  developed  in  the 
hatcheries  most  conveniently  located  or  from  which  distribution  of 
the  resulting  fry  could  be  most  advantageously  accomplished. 

Large  numbers  of  eggs  and  limited  numbers  of  yoxmg  fish  have  been 
donated  to  the  State  fish  commissions.  This  cooperation  was  ex- 
tended to  29  States  and  covered  upward  of  670,000,000  e^  and 
over  a  million  yoimg  fish,  as  shown  m  the  following  table.  <0n  the 
other  hand,  various  States  have  made  similar  donations  to  the  Bureau. 

Allotment  of  Fish  and  Fish  Egos  to  State  Fish  Commissions  Dubing  the 

Fiscal  Ybab  1919. 

[All  figures  are  for  eggs  unless  otherwise  Indicated.    Flngerlings  are  designated  a  and  fry  5.]    ' 


State  and  species. 


Number. 


State  and  species. 


Number. 


Cahfomia:  Chinook  salmon. 
Connecticut: 
Catfish. 


Grapple. 
Sunosh. 


YeilOMT  perch 

daho:  Aainbotv  trout 

lilmois:  Wmteflsh 

Indiana:  Flice perch........ 

Iowa: 

Rainbow  trout 

Rook  bass 

Pike  perch 

Kentucky: 

Brook  trout 

Rainbow  trout 

Yellow  perch 

Haute:  Landlocked  salmon. 
Maryland: 

Rainbow  trout 

Rock  bass. 

Sunflsh 

Sucker 

Massachusetts:  Pike  perch.. 
Michigan: 

Lake  trout 

Whiteflsh 

Pike  perch 

Minnesota: 

Lake  trout 

Rambow  trout 

Steelhead  salmon 

Black  bass 


Missoun:  Yellow  perch. 

Montana: 

Catfish 

Brook  trout 

Rainbow  trout 

Black  bass 


Crappie. 

)ll0Wp 


Yellow  perch. 

Nevada:  Rainbow  trout. 
New  Hampshire: 

Rainbow  trout 

Pike  perch 

New  Jersey: 

Rainbow  trout 


11,802,500 

a  1,100 
a  3,600 
a  1,400 
a  1,625 
50,000 
5,000,000 
8,050,000 

70,000 

a  13,000 

6,000,000 

also 

a  4, 250 

6  100,000 

406,127 

50,000 

a  2,000 

a  1,416 

5  1,000,000 

5,100,000 

1,900,000 
20,000,000 
288,800,000 

250,000 
50,000 
125,000 
a  6, 500 
160,000 
6  40,000 

a  2, 400 

a  3,000 

1,000,000 

aTOO 
a  1,300 

a  780 
25,000 

a  2, 224 
6,000,000 

86,000 


New  Jersey— Continued. 

Steelhead  salmon 

Yellow  perch. 

New  York: 

Lake  trout 

Whiteflsh 

Lake  herring 

Landlocked  salmon 

Steelhead  salmon 

Strawberry  bass 

Sunflsh 

Pike  perch.... 

Ohio:  Whiteflsh 

Oklahoma: 

Rambow  trout 

Black  bass,  largemouth. , 

Black  bass,  smallmouth., 
Oregon: 

Blackspotted  trout 

Rainbow  trout 

Sockeye  salmon 

Pennsylvania: 

Whiteflsh 

Lake  herring 

PUce  perch 

Rhode  Island: 

Black  bass,  smallmouth. . 

Pike  perch 

South  Dakota: 

Brook  trout 

Rainbow  trout 

Tennessee:  Rainbow  trout... 
Vermont: 

Steelhead  salmon 

Pike  perch 

Washington: 

Rainbow  trout 

Steelhead  salmon 

Wisconsin: 

Catfish 

Whiteflsh 

Black  bass 

Wyoming: 

Rainbow  trout 

Steelhead  salmon 


Total. 


25,000 
21,500,000 

1,800,000 

9,000,000 

32,500,000 

6  15,000 

200,000 

a  100 

alOO 

60,000,000 

10,800,000 

a  7,800 

a  3,600 

a400 

121,000 

765,000 

3,440,100 

37,070,000 
88,700,000 
15,050,000 

6  7,500 
6  200,000 

a  45.000 

a  50,000 

42,700 

50,000 
16,200,000 

100,000 
230,000 

a  7,200 

20,000,000 

0  5,000 

100,000 

50,000 

670,716,427 

a  165,544 

61,362,500 
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PROPAGATION  OF  OOMHEROIAL  FISHES  OF  GREAT  LAKES. 

While  there  were  many  discouraging  f  eatoures  connected  with  the 
propagation  of  the  commercial  fishes  m  the  Oreat  Lakes,  the  aggre- 

fate  output  of  the  hatcheries  was  nearly  twice  as  large  as  &i  1918. 
Fnf ayorable  weather  during  the  spawning  season,  together  with  the 
scarcity  of  skilled  labor,  tended  to  reduce  the  numbers  of  lake  trout 
and  whitefish  produced,  but  the  poor  showing  in  that  branch  of  the 
work  was  in  part  compensated  for  by  the  large  increase  in  the  out- 
put of  Cisco  and  pike  perch,  the  production  of  which  was  six  times 
greater  than  in  the  precedinjg  year. 

For  the  first  time  in  its  history;,  the  Duluth  hatchery  was  stocked 
with  pike-perch  eggs  collected  in  State  waters,  this  being  made 
possible  through  an  arrangement  with  the  State  authorities  for  co- 
operative work  at  Pike  River.  The  Bureau's  share  of  the  operations 
was  40,000,000  eggs. 

A  temporary  hatchery  established  at  Bay  City,  Mich.,  on  Saginaw 
Bay,  was  equipped  with  apparatus  from  other  Michigan  stations 
and  supplied  with  water  from  the  city  mains  for  the  purpose  of 
utilizing  the  large  number  of  pike-perch  eggs  which  were  reported  to 
be  obtamable  from  the  commercial  fijshermen  of  that  region.  The 
fishermen  cooperated  to  the  fullest  possible  extent  in  supplying  eggs, 
and  the  success  of  the  collections  far  exceeded  all  expectations. 
Consignments  of  eggs  from  this  station  were  as  follows:  Two 
hundred  and  eighty-eight  miUion  eight  himdred  thousand  to  the 
Detroit  State  hatchery;  60,000,000  to  the  New  York  Conservation 
Commission,  and  29,250,000  to  the  auxiUaxy  hatchery  of  the  Bureau 
at  Charlevoix.  The  96,400,000  eggs  which  were  retained  at  Bay 
City  were  lost  owing,  it  is  supposed,  to  chlorine  used  by  the  city 
authorities  for  clarifying  and  purifying  the  water.  It  is  evident  that 
favorable  work  in  pike-perch  propagation  may  be  done  at  this  point,- 
and  the  establishment  of  a  hatchery  with  a  capacity  of  at  least  1,000 
jars  is  desirable.  This  plant  could  handle  other  fish  besides  pike 
perch,  and  there  is  particular  need  for  artificial  propagation  ad- 
dressed to  local  ciscoes  or  lake  herrings. 

In  the  Lake  Michigan  and  Lake  Huron  fields  covered  by  the  auxil- 
iaries of  the  Northvifle  station,  it  was  necessary,  owing  to  lack  of  men, 
to  reduce  the  number  of  egg-coUecting  points  formerly  operated, 
which  condition,  combined  with  abnormally  warm  weather  and  a 
small  run  of  fish,  resulted  in  the  tiaking  of  only  33^9,000  lake-trout 
^gs,  less  than  half  the  previous  year's  record.  Whitefish  eggs  for 
the  substation  at  Charlevoix  to  the  number  of  35,548,000  were  secured 
from  Lakes  Michigan  and  Huron  and  w^e  supplemented  by  ship- 
ments of  64,680,000  eggs  from  Lake  Erie,  all  of  poor  quality.  In 
the  whitefish  operations  of  the  Put  in  Bay  hatchery  in  Lake  Erie. 
420,650,000  ^gs  were  collected,  all  but  50,000,000  being  obtained 
from  fish  taken  by  commercial  fishermen.  A  considOTable  propor- 
tion of  these  ^gs  were  consigned  to  the  various  State  fish  commis- 
sions, and  upward  of  126,000,000  vigorous  fry  were  liberated  from 
the  Put  in  Bay  hatchery. 

The  Cape  Vincent  hatchery  had  an  unusually  successful  season. 
For  the  mst  time  since  its  establishment,  no  lake-trout  eggs  were 
shipped  from  other  stations,  full  reUance  being  placed  on  home 
collections.    Whitefish  eggs  to  the  number  of  93,510,000  were  secured 
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from  fishermen  of  Lake  Ontario,  the  great  bulk  of  this  take  coming 
from  the  Canadian  side  of  the  lake  under  an  arrangement  with  tlie 
fish^  authorities  of  Canada.  The  hatchery  was  overstocked,  and 
consLroments  of  eggs  were  made  to  New  York,  Pennsylvania, 
and  Canadian  hatcheries.  Fisheries  at  Fair  Haven  and  Sodus  Point 
yielded  218.000,000  eggs  of  the  cisco,  and  fisheries  in  the  eastern 
end  of  the  lake  produced  additional  ^gs  that  brought  the  total  to 
239,950,000,  of  which  146,700,000  were  transferred  to  hatcheries  in 
New  York,  Pennsylvania,  and  Canada.  The  immediate  output 
of  the  Cape  Vincent  station  was  86,180,000  cisco  fry,  all  plan  tea  in 
Lake  Ontario. 

In  tiie  usual  operations  on  Lake  Champlain  addressed  to  the  pike 
perch,  245,350,000  eggs  were  taken  at  the  newly  acquired  site  near 
the  mouth  of  Swanton  River,  and  after  considerable  numbers  were 
shipped  to  appUcants  the  remainder  were  incubated  at  Swanton, 
yieloing  71,500,000  fry  which  were  deposited  locally. 

An  attempt  is  bein^  made  to  establish  a  run  of  chinook  salmon 
in  the  St.  Lawrence  River  and  Lake  Ontario,  and  to  this  end  chinook 
salmon  ^gs  iiulimited  number-4yc^bein^-sent  from  the  Pacific  coast 
to  the  Cape  Vincent  hatchery.  The  first  shipment,  consisting  of 
820,000  eyed  eggs  from  the  Little  White  Salmon  hatchery  on  the 
Colmnbia  River  arrived  at  Cape  Vincent  in  November,  1918,  and 
798,400  fry  were  hatched  therefrom.  Some  of  the  young  reared  in 
troughs  took  food  readily  and  made  splendid  growth  and  had  small 
mortality.  The  result  ot  this  shipment  was  the  planting  of  627,000 
advanced  fry  and  150,000  fin^hngs. 

Mention  snould  be  made  of  the  inauguration  of  whitefish  hatching 
at  Bear  Lake,  situated  in  Idaho  and  Uteh.  A  field  station,  auxiliary 
to  the  Springville  hatchery,  was  established  at  Paris,  Idano,  in  the 
autumn  of  1918,  and  several  miUion  ^gs  were  secured  from  fish 
"taken  by  net  fishermen.  The  experience  gained  will  be  valuable  in 
planning  for  the  continuance  of  this  wo^,  which  is  demanded  in 
order  to  perpetuate  and  maintain  the  whitefish  peculiar  to  this  lake. 

CULTIVATION  OF  POND  AND  EIVEB  FISHES. 

The  numerous  stations  throughout  the  country  that  are  concerned 
witJi  the  maintenance  of  the  supplies  of  fish  in  the  rivers  and  minor 
wateors  of  the  interior  have  in  general  been  successful  in  meeting  the 
ever-increasing  demands  that  nave  been  made  on  them  for  trouts, 
basses,  and  otner  species. 

The  demand  for  orook  trout  far  exceeds  the  productive  capacity  of 
the  hatcheries  when  reliance  is  placed  solely  on  the  ^gs  obtainable 
from  brood  fish  and  from  wild  fish  in  waters  available  to  the  various 
hatcheries.  It  has,  therefore,  been  necessary  to  supplement  the 
local  collections  by  considerable  numbers  of  eggs  purchased  from 
commercial  fish-culturists.  During  the  year  1919  approximately 
11,000,000  such  eggs  were  distributed  among  15  stations.  The  other 
brook-trout  eggs  that  were  handled  in  1919  consisted  of  900,000 
collected  from  wild  fish  in  Vermont,  4,350,000  from  wild  fish  in 
Colorado,  Utah,  and  Wyoming,  and  smaller  numbers  from  domesti- 
cated fish,  the  total  number  m>m  all  sources  bcdng  16,463,200.  The 
output  ot  11,903,665  included  7,638,615  distributed  as  fingerlic^. 
All  pending  appUcations  for  brook  trout  have  been  filled  by  iib^al 
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allotments^  and  carload  shipments  have  in  addition  been  made  to 
various  national  forests,  the  deliveries  being  to  officers  of  the  Forest 
Service  who  superintended  the  planting  of  the  fish. 

The  demand  tor  rainbow  trout  is  next  to  that  for  the  brook  trout. 
Considerable  collections  of  eggs  have,  as  usual,  been  made  from 
domesticated  fish  held  in  ponds  at  the  Wytheville,  Erwin,  White 
Sulphur  Springs,  Manchester,  and  Neosho  stations,  but  the  bulk  of 
the  eggs— namely,  7,357,100 — has  come  from  wild  fish  in  Montana, 
Wyoming,  and  Utah.  A  new  and  very  promising  field  for  collecting 
eggs  of  wild  rainbow  trout  has  been  located  in  Sage  Creek,  Wvo., 
about  70  miles  from  the  Saratoga  station.  The  Madison  Valley 
field  in  Montana,  operated  from  the  Bozeman  station,  was  unusually 
productive,  and  3,935,000  eggs  of  exceptionally  good  quality  were 
secured,  an  increase  of  nearly  a  million  over  the  record  season  of 
1918.  The  collection  of  grayling  eggs  in  this  same  locality  was  the 
smallest  for  a  niunber  of  years. 

The  landlocked  salmon  is  in  great  demand  in  its  native  State  of 
Maine  and  in  various  States  to  which  it  is  not  indigenous.  The 
sources  of  egg  supply  in  1919  were  Green  Lake,  Fish  River  Lakes, 
and  Grand  Lake  Stream,  the  number  of  eggs  obtained  being  213,  000, 
914,  000,  and  345,000,  respectively.  The  first  duty  of  the  Bureau 
as  regards  landlocked  salmon  is  to  maintain  the  fish  in  its  home  waters. 
As  these  waters  are  extensive  and  many  of  them  are  depleted,  and 
as  the  number  of  fish  available  for  distribution  is  limited,  many  appli- 
cations from  outside  States  have  had  to  be  refused. 

The  available  supply  of  basses,  crappies,  sunfishes,  etc.,  has  been 
about  the  average  of  recent  vears.  Tne  Mammoth  Spring  station, 
the  principal  source  of  smallmouth  black  bass,  suffered  a  serious 
reduction  m  output  owing  to  the  loss  of  brood  fish  by  flood.  The 
extension  of  facilities  for  black-bass  culture  is  constantly  in  progress, 
but  the  demand  can  not  be  adequately  met  with  the  existing  stations, 
and  an  increase  in  bass  stations  is  needed,  particularly  in  the  south- 
western section  of  the  country. 

In  the  second  season's  operations  at  the  temporary  field  hatchery 
on  the  Atchafalaya  River  in  Louisiana,  the  output  of  buflfalofish 
was  materially  increased.  From  fish  caught  for  market  the  Bureau's 
agents,  in  cooperation  with  the  State  department  of  conservation, 
were  able  to  save  136,200,000  eggs,  from  which  110,940,000  fry  were 
hatched.  Extremely  unfavorable  weather  interfered  with  the  work 
and  reduced  the  output. 

CAEP   CULTUBE. 

Carp  culture,  discontinued  many  years  ago,  has  been  resumed, 
as  yet  on  an  experimental  scale,  on  Lake  Erie  in  resjwnse  to  a  strong 
local  demand  from  carp  fishermen  and  carp  dealers.  The  western 
end  of  the  lake  is  the  scene  of  extensive  carp  fishing,  in  connection 
with  which  there  are  maintained  large  inclosures  in  which  carp  are 
held  aUve  pending  shipment  to  mantet.  The  Bureau's  operations, 
consist  in  taking  eggs  irom  the  fish  caught  in  seines  in  the  Portage 
River,  Ohio,  wmch  would  otherwise  be  lost,  and  hatching  them  at 
the  Put-in  Bay  station,  the  fry  being  returned  to  the  local  waters 
in  which  the  carp  spawn  naturallv.  During  the  fiscal  year  1919 
the  young  carp  tnus  produced  and  liberated  numbered  22,800,000. 
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Widespread  interest  in  the  carp  among  landowners  is  evidenced  by 
the  large  numher  of  applications  submitted  from  all  parts  of  the 
country  for  carp  for  stocking  private  ponds.  In  view  of  the  unsuita- 
bility  of  the  carp  for  many  waters  and  the  prejudice  against  it  that 
exists  partly  because  of  the  mistakes  made  m  the  original  plantings, 
the  Bureau  refers  all  applications  to  the  fishery  authorities  of  me 
respective  States  and  defers  to  their  reconmiendation  in  acting  on 
applications.  Without  the  State's  indorsement  the  requests  for 
carp  are  denied. 

PROPAGATION  OF  RIVER  FISHES  OF  ATLANTIC  SEABOARD. 

Fairly  successful  results  attended  the  work  of  the  shad  hatcheries 
on  the  rotomac  River  and  Albemarle  Sound,  the  fry  planted  nimiber- 
ing  68,558  550,  as  compared  with  39,168,800  in  1918.  Most  of  this 
output  is  to  be  credited  to  the  Bryans  Point  hatchery,  but  the  Edenton 
hatchery  had  a  noteworthy  increase  over  all  recent  years. 

T^e  striped-bass  hatchery  maintained  on  the  Roanoke  River  as 
an  auxiliary  of  the  Edenton  station  experienced  drawbacks  owing  to 
flood  water.  During  the  very  short  spawning  season  (Apr.  29  to 
May  11)  17,942,000  eggs  were  collected;  the  fry  hatched  tnerefrom, 
numbering  13,540,000,  were  deposited  locally. 

In  the  artificial  propagation  oi  the  Atlantic  salmon,  designed  pri- 
marily to  perpetuate  tne  run  of  that  species  in  the  Penobscot  River, 
870  adult  fish  were  collected  in  spring  and  held  in  pens,  and  from  the 
700  survivors  at  the  spawning  time  2  613,400  eggs  were  obtained, 
the  brood  fish  then  being  released.  The  eggs  were  hatched  in  165 
days  at  a  mean  temperature  of  38°  F.^  and  the  young,  numbering 
2,390,000,  were  deposited  at  suitable  points  in  the  Penobscot,  Dennys, 
Pleasant,   and  Narragaugus  Rivers. 

At  the  Bryans  Point  liatchery  the  usual  excellent  results  were 

secured  in  the  propagation  of  yellow  perch.     Adult  fish  that  had  been 

caught  for  market  were  obtained  from  fishermen  and  held  in  live  cars 

-  until  their  eggs  were  deposited.     The  fry  from  this  source,  all  planted 

in  the  Potomac  and  tributaries,  numbered  153,679,500. 

PAOIFIO   SALMON  OPERATIONS. 

Throughout  the  Pacific  States  and  Alaska  the  Bureau's  salmon- 
cultural  operations  in  the  season  1918-19  were  hampered  by  war  acti- 
vities and  by  the  high  cost  of  materials  and  the  high  cost  and  scarcity 
of  labor.  No  improvements  or  repairs  at  the  stations  other  than  those 
of  a  minor  and  pressing  character  were  attempted,  and  those  were 
done  mostly  by  the  r^ular  station  force.  The  untoward  conditions 
were  aggravated  by  the  impossibility  of  maintaining  a  complete 
personnel  in  the  statutory  positions;  at  times  in  certam  fields  more 
than  50  per  cent  of  the  r^ular  positions  were  unfilled.  A  further 
drawback  was  the  infiuenza  epidemic. 

Satisfactory  operations  were  conducted  at  the  two  Alaska  stations , 
the  collection  of  ^|^  of  the  sockeye  salmon  at  the  Afognak  hatchery 
being  the  lai^est  smce  the  eruption  of  Mount  Katmai  m  1912,  when 
all  tne  sockeye  salmon  inhabitmg  lakes  and  streams  in  the  ash  belt 
were  destroyed.  The  take  of  ^gs  in  these  waters  has  been  gradually 
increasing  smce  1914,  when  7,380,000  were  obtained,  rising  to  54,681,- 
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000  in  1918,  with  indications  of  a  still  greater  improvement  dming  the 
1919  season.  At  the  Yes  Bay  hatchery  47,300,000  sockeye  saunon 
^gs  were  secured,  as  against  34,950,000  in  the  previous  season.  An 
innovation  in  the  holding  and  rearing  of  young  salmon  has  been  inaugu- 
rated at  Yes  Bay  by  the  treatment  of  the  hatchery  creek.  The  water 
f)assing  through  the  creek  is  controlled  by  a  6-foot  gauge,  and  a  1,000- 
oot  space  at  the  upper  end  is  divided  into  numerous  feeding  ponds  by 
placii^  semicircular  rock  dams  across  the  stream,  while  a  wire  trap 
nas  been  placed  at  the  lower  end  of  the  creek  for  the  capture  of  Dolly 
Varden  and  cutthroat  trout,  natural  enemies  of  the  young  salmon  in 
this  region.  At  the  lower  end  of  the  lake  an  area  of  about  4  acres  has 
been  screened  oflf  and  about  6,000,000  young  salmon  have  been  placed 
therein  for  rearing. 

At  the  various  hatcheries  in  Washington  the  salmon  of  all  species 
liberated  have  aggregated  38,378,285,  of  which  21,103,025  were  nnger- 
lings,  while  1,791,000  additional  fingerlin^  were  on  hand  at  the  end  of 
the  .fiscal  year.  At  Birdsview,  the  principal  station  in  the  viciaodty  of 
Puget  Sound,  the  collections  were  less  extensive  than  in  the  previous 
year,  but  at  JBaker  Lake  the  season's  outcome  was,  on  the  wnole,  an 
miprovement  over  several  previous  years.  In  continuance  of  the 
^orts  to  establish  a  run  of  numpback  salmon  in  the  off  years,  con- 
signments of  eggs  have  been  sent  from  the  Alaska  stations,  atid  the 
resulting  yoimg  have  been  planted  in  various  tributaries  of  Puget 
Sound. 

In  the  Colimibia  River  and  throughout  the  Or^on  fields  the  work 
at  all  salmon  stations  was  seriously  handicapped  by  long-continued 
drought  and  by  the  activities  of  the  commercial  fishermen,  which  re- 
sulted in  the  escapement  of  onljr  a  limited  number  of  fish  to  the  spawn- 
ing grounds.  At  the  Little  White  Salmon  station  10,693,000  chmpok- 
salmon  eggs  were  obtained,  and  from  these  9,177,500  No.  2^  finger- 
lings  were  produced.  At  the  Big  White  Salmon  station  the  ^g  collec- 
tions were  relatively  lar^e,  a^egating  10,665,000  the  young,  from 
which  were  planted  locally  as  No.  2  J  fingerlings. 

Salmon  hatching  in  California,  at  Baird  and  subsidiary  stations, 
was  less  extensive  than  in  previous  years,  owing  to  low  stages  of  the 
Sacramento  River  resulting  from  a  drought.  The  success  of  the  sal- 
mon work  in  this  field  is  imperiled  by  the  irrigation  dam  at  Redding. 
No  fish  are  able  to  pass  over  this  dam  excepting,  possibly,  a  few  of  the 
early  run,  which  may  get  over  before  the  slide  boards  are  put  in  place. 
No  fishway  is  available,  and  people  living  in  the  vicinity  are  continu- 
ally using  spears  and  hooks  m  tne  capture  of  the  spawning  fish  con- 
legated  below  the  dam.  The  State  authorities  have  promised  to 
mstall  fish  ladders,  but  even  with  that  advantage  the  future  opera- 
tions are  doomed  it  fishermen  are  allowed  to  continue  their  operations. 
At  the  Mill  Creek  station  17,284,500  chinook-salmon  eggs  were  col- 
lected, of  which  11,164,500  were  shipped  when  eyed  to  the  State 
hatchery  at  Sisson,  and  2,304,000  were  transferred  to  Baird.  The 
remaining  eggs  produced  3,498,800  fingerlings  of  Nos.  IJ  and  2  ^es, 
all  of  which  were  planted  in  the  creek.  At  Battle  Creek,  formerly  one 
of  the  most  productive  salmon  stations  on  the  Pacific  coast,  only 
5,384,000  ^gs  were  obtained.  Of  these,  638,000  were  shipped  to  the 
Sisson  hatchery,  and  from  the  remainder  4,509,000  fry  were  hatched 
and  reared  to  tne  fingerling  stage  before  liberation.  JS  o  spawn-tiddng 
operations  were  conductea  at  the  Baird  hatchery,  and  there  was  i^o 
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noticeable  run  of  salmon  in  the  McCloud  River.  The  work  at  this 
pioneer  sahnon  hatchery  was  reduced  to  the  care  of  the  eggs 
shipped  from  its  Mill  Creek  auxiliary.  The  output,  consisting  of 
2,280,000  Nos.  IJ  and  2  fingerlings,  was  planted  in  tne  McCloud  River. 
^  The  season  of  1918  was  one  of  the  most  successful  for  shad  produc- 
tion on  the  Pacific  coast.  Two  field  hatcheries  operated  at  Willa- 
mette Falls  and  St.  Helens,  Orog.,  as  auxiliaries  of  the  Clackamas 
station,  collected  17,265,000  shad  eggs  from  the  fishermen's  catch. 

CULTIVATION   OF  MARINE   SPECIES. 

Marine-fish  culture,  conducted  at  the  three  New  England  stations — 
Boothbay  Harbor,  Me.;  Gloucester,  Mass.;  and  Woo(£  Hole,  Mass. — 
was  as  a  whole  successful. 

Perhaps  the  most  effective  branch  of  this  work  is  that  addressed  to 
the  winter  flounder  (Pseudopleuronectes),  a  species  that  within  a  few 
years  has  assumed  great  commercial  value  m  Massachusetts  and  is 
now  rapidly  growing  in  importance  in  Maine,  giving  employment  to 
many  persons  and  yielding  good  retimis  at  a  time  wnen  there  is  little 
else  for  the  fishermen  to  do.  At  Boothbay  Harbor  egg  collections 
from  local  waters,  especially  Linekins  Bay,  aggregated  1,326,408,000, 
from  which  1^279,256,000  fry  were  hatched  and  planted,  a  very  high 
percentage.  At  Gloucester,  where  the  catch  of  gravid  flounders  was 
below  the  average  for  the  past  three  years,  152,020,000  eggs  were 
taken,  and  138,990,000  fry  were  obtained  therefrom,  the  percentage  of 
hatch  being  about  91.5.  The  flounder  work  at  Woods  Hole  was  the 
most  extensive  in  the  history  of  the  station.  Most  of  the  eg^,  aggre- 
gating 1,433,613,000,  were  obtained  from  Waquoit  Bay  fishTout  omer 
points  on  Vineyard  Sound  and  Buzzards  Bay  yielded  considerable 
numbers,  while  at  a  field  station  established  at  Wickford,  R.  I.,  on 
Narragansett  Bay,  323,238,000  eggs  were  secured  and  sent  to  Woods 
Hole  lor  incubation.  The  output  was  1,098,130,000  fry  and  137,816,- 
000  eyed  ems  which  latter  had  to  be  planted  because  of  the  crowded 
condition  of  the  hatcherv. 

The  hatching  of  eggs  of  the  shore  cod  was  on  such  a  small  scale  as  to 
be  practically  a  failure  at  all  stations.  There  was  a  fairly  large  collec- 
tion of  eggs  for  the  Gloucester  hatchery,  but  the  low  density  of  tiie 
water  produced  a  heavy  mortality  among  the  eggs  undergoing  incu- 
bation and  made  undesu^able  the  sending  of  other  eggs  which,  to  the 
number  of  several  hundred  million,  were  in  consequence  deposited 
on  the  spawning  groimds. 

A  force  of  spawn  takers  working  among  the  Gloucester  haddock  and 
pollock  fishermen  took  large  numbers  of  eggs  from  fish  that  had  been 
caught  for  market.  Upward  of  1,110,470,000  pollock  eggs  were  col- 
lected and  702,250,000  fry  were  hatched  and  planted.  An  experimen- 
tal shipment  of  pollock  eggs  from  Gloucester  to  Boothbay  Harbor  was 
intended  to  prepare  the  way  for  Regular  consignments  on  occasions 
when  the  Gloucester  hatchery  is  overflowing.  The  poUock  eggs, 
arranged  on  trays  surrounded  by  snow  and  rockweed,  and  packed  m  a 
field  snipping  case,  arrived  in  good  condition  after  a  12-hour  railway 
trip  and  hatched  with  normal  loss.  Haddock  eggs  to  the  number  of 
332,740,000  were  obtained;  127,190,000  of  these  had  to  be  planted 
owing  to  the  low  density  of  the  hatchery  water,  the  remainder  pro- 
ducmg  129,400,000  fry. 
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The  possibility  of  saving  enormous  numbers  of  eggs  of  marine  fishes 
by  placing  spawn  takers  on  fishing  vessels  was  experimentally  tested 
in  March  and  April,  1919.  Three  spawn  takers  were  detailed  to  ac- 
company fishing  craft  to  Georges  Bank  with  instructions  to  take  eggs 
from  anv  ripe  cod  and  haddock  that  might  be  caught,  fertilize,  meas- 
ure, and  plant  them  overboard.  As  a  result  of  seven  trips,  73,200,000 
haddock  eggs  and  58,950.000  cod  e^  were  thus  treated.  Two  men 
made  four  trips  on  trawl-line  vessels  and  took  32,600,000  haddock 
eggs  and  26,280,000  cod  eggs  during  46  days.  One  man  spent  30  days 
on  three  trips  on  an  otter  trawler,  and  during  that  time  secured,  fer- 
tilized, and  planted  40,600,000  haddock  eggs  and  32,670,000  cod  eg^. 
The  value  oi  work  of  this  natm*e  would  seem  to  depend  on  the  active 
cooperation  of  the  fishing  vessels.  If  the  operations  are  to  be  of  a 
mamitude  that  will  make  them  worth  while,  a  man  or  several  men  on 
each  fishing  vessel  should  be  assigned  the  task  of  fertilizing  the  eggs  of 
the  ripe  fish  brought  aboard  the  vessd. 

LOBSTER   HATCHING. 

Lobster  hatching  has  practically  been  abandoned.  The  Bureau 
was  never  able  to  conduct  it  on  a  scale  suflBciently  extensive  to  pro- 
duce any  noteworthy  effects  on  the  supply,  in  the  face  of  incessant 
fishing  and  a  verv  general  disregard  for  provisions  of  law  affecting- 
egg-bearing  and  short  lobsters. 

From  the  remnant  of  8,000,000  lobster  eggs  carried  over  from  the 

{)revious  year's  operations  at  the  Boothbay  Harbor  station,  7,500,000 
arval  lobsters  were  produced  and  liberated  in  local  waters  in  July. 
At  the  request  of  the  Maine  authorities,  2,000  stripped  lobsters  which 
the  State  had  purchased  and  still  owned  were  held  at  the  Bureau's 

Eound  at  Pemaquid  from  the  beginning  of  the  fiscal  year  until  Septem- 
er.     When  the  lobsters  were  collected,  it  was  discovered  that  a  very 
heavy  mortality  had  resulted,  only  624  lobsters  being  found. 

Lobster  hatching  in  recent  years  was  possible  only  under  conditions 
that  violated  fundamental  principles  of  business  and  biology.  The 
Biireau  was  willing  to  continue  the  work  year  after  year  in  the  hope  of 
bringing  about  a  widespread  observance  of  law  by  affording  the  fisher- 
men a  means  of  disposmg  of  their  berried  lobsters  and  by  constantly 
keeping  before  the  fishermen  the  need  for  saving  the  lobster  ems  and 
immature  lobsters.  This  course,  however,  coiud  not  be  indemiitely 
continued  under  prevailing  conditions,  and  Congress  has  now  placed 
such  limitations  on  the  expenditure  of  the  fish-culturd  appropriation 
as  to  make  it  doubtful  wnether  the  lobster  hatching  can  be  legally 
conducted  in  the  existing  situation. 

The  outlook  for  the  lobster  from  the  standpoint  of  the  public  is  dis- 
tinctly gloomy  in  most  sections,  but  the  fishermen,  as  a  rule,  are  well 
satbned  so  long  as  the  present  oijtrageous  prices  prevail.  A  recent 
episode,  doubtless  typical  of  numerous  communities,  serves  to  indicate 
how  difficult  is  the  task  that  confronts  the  State  officials.  The  lob- 
stermen  of  a  certain  locality  were  called  together  and  informed  of  the 
desire  of  the  State  to  secm*e  their  support  m  carrying  out  the  provi- 
sions of  law  for  the  protection  of  egg-bearing  and  short  lobsters.  The 
meeting  then  voted  on  the  proposition,  anamore  than  80  per  cent  of 
the  lobstermen  in  the  community  signified  their  intention  to  continue 
to  ignore  the  law. 
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The  small  appropriation  made  by  Congress  in  an  act  approved  July 
1,  1916,  for  a  lobster-rearing  plant  proved  entirely  inaclequate,  even 
when  the  capacity  of  the  proposed  plant  was  materially  reduced  from 
time  to  time  in  an  effort  to  bring  it  within  the  appropriation.     Re- 

fuest  for  a  supplemental  appropriation  was  not  approved  by  Congress, 
n  these  circumstances,  the  appropriation  has  been  turned  back  into 
the  Treasury  in  the  expectation  that  the  project  may  be  revived  later. 

RESCUE  OF  STRANDED  FOOD   FISHES. 

An  outgrowth  of  the  fish-cultural  work  that  has  assumed  verv 
great  value  and  importance  is  the  salvaging  of  food  fishes  from  land- 
locked ponds,  pools,  and  bayous  in  overflowed  districts  of  the  Missis- 
sippi valley.  These  fish,  in  the  natural  course  of  events,  are  destined 
to  perish  and  be  entirely  wasted  when  the  shallow  ponds  in  which 
thej^  have  been  left  by  the  receding  waters  become  dry  or  frozen. 
During  the  fiscal  year  1919  headc[uarters  for  rescue  work  were  estab- 
lished at  eight  points  on  the  Mississippi  extending  from  Minnesota 
and  Wisconsin  to  Mississippi  and  Arkansas;  and  seining  parties 
from  the  various  fish-cultural  stations  and  the  biological  station  at 
Fairport  covered  a  wide  extent  of  territory  and  made  collections  in 
excess  of  those  of  any  orevious  year.  Especially  effective  work  was 
done  from  Homer,  La  C5rosse,  Bellevue,  and  North  McGregor.  When 
the  season  closed  about  December  1,  there  had  been  salvaged  over 
55,000,000  young  fishes,  representing  practically  every  important 
species  inhabiting  those  waters,  with  bunalofish,  carp,  catfish,  crappie, 
and  yellow  perch  predominating,  as  shown  in  the  following  table: 

FiBHBS  Rbscubd  From  Overflowed  Waters  of  the  Mississippi  Valley  During 
THE  First  Six  Months  of  the  Fiscal  Year  1919. 

Black  bass,  largemouth 445, 954 

Black  bass,  smaUmouth 2, 190 

Buffalofish 2,590,335 

Carp 19,748,562 

Catfish 12,607,446 

Crappie 15,805,549 

Drum 18, 977 

Pike 375,937 

Pike  perch 10,710 

Rock  bass 810 

Sunfish 1, 065, 652 

White  bass 8,665 

Yellow  bass 600 

Yellow  perch 2, 354, 433 

Miscellaneous 747,250 

Total 55,783,075 

Practically  all  the  fishes  thus  saved  are  replanted  in  the  adjacent 

Eublic  waters,  but  a  few  are  consigned  to  apphcants  in  various  States. 
II  1919,  55,173,000  fish,  more  than  98.9  per  cent  of  the  total  collec- 
tions, were  restored  to  the  Mississippi  and  tributaries. 

Plans  have  been  completed  for  conducting  these  operations  on  a 
larger  scale  than  heretofore  during  the  fiscal  year  1920,  and  the  indi- 
cations are  that  the  results  in  1919  will  be  more  than  doubled.  Th^ 
extent  of  the  work  that  may  be  accomplished  depends  mostly  On  the 
funds  that  are  available.  There  are  productive  nelds  yet  im touched, 
especially  in  the  central  section  of  the  Mississippi  valley,  and  the 
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saving  of  these  valuable  food  resoiirces  by  systematic  annual  rescue 
work  is  of  vital  importance  to  the  maintenance  of  the  fisheries  of  the 
region.  The  Bureau  will  expand  its  efforts  to  the  full  limit  of  finan- 
cial possibilitv,  and  should  be  reinforced  bv  all  the  States,  some  of 
which  up  to  the  present  time  have  exhibited,  no  interest  and  assiuned 
no  responsibility. 

SOME  NEEDS   OP  THE  FISH-CULTURAL  SERVICE. 

Among  the  more  urgent  needs  in  the  Bureau's  fish-cultiu*al  work 
is  an  increase  in  the  nimiber  of  hatcheries.  The  new  establishments 
are  desired  for  States  or  regions  not  now  provided  with  hatcheries 
or  only  inadequately  served  by  existing  hatcheries.  In  addition  to 
the  foregoing,  there  should  be  several  s^mon  hatcheries  provided  for 
Alaska.  , 

There  should  be  congressional  recognition  of  the  invaluable  service 
rendered  by  the  Bureau  in  salvaging  food  fishes  in  the  overflowed 
districts  of  the  Mississippi  Basin,  and  fiberal  financial  provision  should 
be  made  for  its  continuance  and  extension. 

Throughout  the  fish-cultural  service  there  is  an  underpaid  per- 
sonnel, if  the  standard  of  efficiency  is  to  be  maintained  there  must 
be  provided  at  once  a  revised  salary  scale  that  will  retain  desirable 
men  and  induce  others  to  enter  the  various  grades.  Noteworthy 
results  in  the  artificial  propagation  of  aquatic  animals  and  in  the 
stocking  of  our  interior  and  coastal  waters  can  not  reasonably  be 
expected  from  a  staff  that  in  many  cases  is  chancing  more  quickly 
than  appointment  papers  can  be  prepared  and  aelivered. 

ARTIFICIAL  PROPAGATION  OF  FRESH-WATER  MUSSELS. 

The  active  efforts  taken  by  the  Bureau  to  maintain  by  artificial 
means  the  supply  of  pearly  fresh-water  mussels,  on  which  depend 
important  fishenes  and  an  extensive  button-making  industry, 
have  presented  the  usual  aspects.  The  work  is  conducted  imder 
the  supervision  of  the  fishenes  biological  laboratory  at  Fairport, 
Iowa,  at  various  favorable  points  in  the  Mississippi  Basin  from 
Arkansas  northward. 

During  the  fiscal  year  1919  about  136,907,366  young  mussels, 
or  glochidia,  in  a  condition  of  parasitism  on  nshes,  were  liberated 
in  pubUc  waters  as  compared  with  209,132,825  Uberated  in  the 
previous  year.  This  decrease  was  due  chiefly  to  imsatisfactory 
labor  conditions,  which  made  it  difficult  to  keep  efficient  seining 
crews  steadily  employed,  with  a  resulting  reduction  in  the  fish  catch. 
The  principal  reduction  was  in  the  Lake  Pepin  field,  the  output  of 
which  was  35,423,125,  as  compared  with  91,226,800  in  1918. 

Four  species  of  commercial  mussels  were  propagated,  the  leading 
ones  being  the  common  mucket  {Lampsilis  hgamentina)  and  the 
Lake  Pepin  mucket  (Lampsilis  luteola)^  the  others  being  the  yellow 
sand-shell  (Lampsilis  anodontoides)  and  the  pocketbook  (Lampsilis 
ventricosa).  The  inoculated  fish  hosts  were  liberated  in  the  Missis- 
sippi River  off  Fairport,  Iowa;  in  Lake  Keokuk,  Iowa:  at  New 
Boston  and  Oquawka,  III. ;  in  the  Mississippi  River  at  Lake  Pepin, 
Minn,  and  Wis. ;  in  Lake  rokegama,  Minn. ;  and  in  the  Black  River 
in  the  vicinity  of  Pocahontas  and  Clover  Bend,  Ark. 
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The  cost  of  production  during  the  year  was  $0.0689  per  thousand, 
practically  double  that  of  the  previous  year.  The  increased  cost 
was  due  to  the  greater  cost  of  labor,  equipment,  and  materials. 
Overhead  charges  and  an  allowance  for  depreciation  amounting  to 
$0.0236  per  thousand  are  included  in  this  computed  cost.  In  con- 
nection with  this  work,  51,600  adult  and  653,600  fingerling  fishes 
were  reclaimed  from  landlocked  waters  in  the  overflowed  lands  and 
liberated  in  pubUc  waters.  Of  the  fishes  rescued,  150.949,  or  approxi- 
mately 21  per  cent,  were  infected  with  larval  mussels  before  release. 

Experimental  plants  of  adult  mussels  from  the  Mississippi  River 
and  from  Lake  Pepin  were  made  in  the  Roanoke  and  Shenandoah 
Rivers  in  Virginia. 

The  following  table  shows  the  details  of  the  work  of  artificial 
propagation: 

MussBL  Pbopagation  1919,  Showing  Number  of  Each  Spboibs  Planted  and 

POINTB  OP  DePOSTT. 


Species. 

Lake 
Poke- 
sama. 

lOssiss^pl 

River 

at  Lake 

and  Wis. 

Pairport, 
Iowa. 

Mlnwippl 
River 

at  New 
B(g^, 

ITellow  sand-shell 

193,000 
10,900,540 

Mnolret ....       .... 

15,634,000 

Lake  Pepin  mnoket 

21,632,100 

34,468,300 
0»;826 

Pociketbook 

Total 

21,^32,100 

36,423,125 

15,634,000 

10,393,540 

Species. 

Oquawka, 

Eeokok, 

Iowa 

andm. 

Black 
River, 
Ark. 

Total. 

V«llmr  #ftnr^^h^l 

36,000 
20,661,000 
7,845,000 

229,000 

61,021,040 

Muoket 

'id,"7i7,*ioo" 

14,525,600 

Lake  Pepin  mocket 

Pocketbook 

Total 

^,542,000 

10,757,100 

14,625,600 

136,907,865 

ALASKA  nSHBRIBS  SBRVICB. 
GENERAL    GHABAOTEB    OF    THE    SEBYIOB. 

The  duties  devolving  on  the  Bureau  in  connection  with  the  gen- 
eral fisheries  of  Alaska  include  the  enforcement  of  law  and  rela- 
tions with  r^ard  to  the  salmon  fisheries,  the  coUection  of  statistics 
and  the  dissemination  of  statistical  and  other  information,  the 
inspection  of  private  salmon  hatcheries,  the  investigation  of  the 
aauatic  resources,  the  improvement  of  the  physical  condition  of 
salmon  streams,  the  holdii^  of  pubUc  hearings  on  proposed  rela- 
tions for  the  protection  of  the.  salmon  supply,  and  the  submittal 
to  the  Secretaiy  of  Commerce  of  recommendations  embodying  modi- 
fications of  existing  regulations. 

156130-coM  1919 48 
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During  the  calendar  years  1917  and  1918  the  Bureau,  in  coopera- 
tion witn  the  Washington-Alaska  military  cable  and  tel^rapb 
system  of  the  War  Department,  informally  maintained  for  the  benefit 
01  the  fishermen  of  Alaska  an  intelligence  service  which  covered  the 
towns  of  Ketclukan,  Juneau,  Petersburg,  Wrangell,  Sitka,  Skagjway. 
Valdez,  Seward,  and  Cordova.  The  information  thus  fumishea 
daily  appears  to  have  been  of  value,  and  the  service  met  with  approval 
througnout  Alaska.  Being  desirous  of  extending  this  work  and  hav- 
ing it  receive  oificial  recognition  from  Congress,  the  Bureau  submitted 
an  estimate  for  an  appropriation  of  $600  for  the  establishment  in 
Alaska  of  a  local  fisnery  intelligence  ag^ency.  The  appropriation 
was  not  made,  the  work  was  not  authorized,  and  the  Bureau  was 
criticized  for  the  efforts  already  put  forth. 

A  comprehensive  report  on  the  fisheries  of  Alaska  and  the  Bureau's 
activities  in  relation  thereto  has  been  prepared  by  the  chief  agent 
of  the  Alaska  service  and  has  been  published  as  a  public  document 
under  the  title  ^^Alaska  Fisheries  and  Fur  Industries  in  1918.'' 
This  report  should  be  consulted  by  those  who  desire  detailed  informa- 
tion. 

MAGNITUDE   OF  THE  ALASKAN    FISHERIES   IN   1918. 

When  the  1918  season  closed,  a  new  record  was  established  in 
the  fisheries  of  Alaska,  for  every  branch  of  the  industry  advanced 
over  the  year  which  had  previously  shown  the  highest  development, 
namely,  1917.  The  following  figures  for  1918,  with  comparisons 
for  1917,  show  the  persons  employed,  the  capital  invested,  and  the 
value  of  the  product  as  prepared  for  market: 


Items. 


1918 


1917 


1918  ov« 
1917. 


Persons  employed. 

Inyestment 

Value  of  output... 


81,213 
173,760,789 
160,154,859 


29,491 
$64,937,549 
$61,456,980 


1,733 
$18,813,240 
$7,577,879 


It  is  the  salmon  industry  which  gives  to  the  fisheries  of  Alaska  their 
great  importance,  and  it  was  the  salmon  industry  that  contributed 
most  notablv  to  the  increases  that  occurred  in  1918.  The  value  of  all 
salmon  products  was  $53,514,812,  of  which  $51,041,949  represented 
canned  fish  to  the  number  of  6,605,835  cases.  Thus,  50  years  after 
Alaska  became  a  part  of  our  national  domain,  the  salmon  resources 
alone  yielded  a  product  valued  at  over  7i  times  the  purchase  price  of 
the  territory.  The  135  salmon  canneries  in  operation  were  17  more 
than  in  1917.  The  changes  in  apparatus  of  capture  included  an  in- 
crease in  pound  and  trap  nets  ana  seines  and  a  decrease  in  gill  nets. 
The  relative  importance  of  the  diflferent  kinds  of  gear  remained  about 
the  same.  Seines  took  38  per  cent  of  the  salmon  in  southeast  Alaska 
and  39  per  cent  in  central  Alaska,  but  only  4  per  cent  in  western 
Alaska;  pound  trap  nets  are  credited  with  58  per  cent,  48  per 
cent,  and  4  per  cent  in  the  respective  regions;  while  gill  nets,  which 
took  only  2  i>er  cent  in  southeast  Alaska  and  1 1  per  cent  in  central 
Alaska,  took  90  per  cent  in  western  Alaska. 

The  number  of  salmon  taken  for  commercial  use  in  Alaska  in  1918 
was  101,454,688,  agamst  92,600,495  in  1917.     The  red  sahnon  aggre- 
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fated  35,338,065;  and  the  output  decreased  1,1 58,982;  the  hump- 
acks  or  puiks  numbered  48,316,362  and  increased  3,441,091;  the 
cohos  or  suvers  numbered  2,911,681  and  increased  807,428^  the  catch 
of  chums,  ranking  third,  amounted  to  14,160,818  fish,  an  mcrease  of 
5,633,240;  while  of  the  kings,  the  largest  species,  727,762  were  taken, 
an  increase  of  131,416  over  the  previous  year.  The  total  catch  in 
southeast  Alaska  was  less  than  in  1917,  while  both  central  and  western 
Alaska  showed  a  larger  output.  Placed  end  to  end,  the  salmon  taken 
in  Alaska  in  1918  would  extend  more  than  li  times  around  the  world 
at  the  equator. 

Owing  to  increased  attention  received  during  1918  bv  the  herring, 
the  output  of  that  species  took  second  rank  among  the  fisheries  of 
Alaska,  displacing  the  halibut,  which  for  many  years  had  held  that 

Eosition.  The  advance  was  due  to  a  greatly  increased  pack  of  pickled 
erring,  in  response  to  the  Bureau's  efforts  to  introciuce  and  estab- 
lish the  Scotch  cure  in  Alaska.  This  stimulus  to  the  herring  industry 
was  exhibited  also  in  the  much  larger  quantity  of  herring  pickled 
after  the  Norwegian  method,  which  had  previously  been  the  only  one 
followed.  The  year's  herring  output  was  valued  at  $1,819,538,  of 
which  amount  $748,605  represented  Scotch-cured  herring. 

The  Alaska  halibut  fisherv  in  1918  was  engaged  in  by  1 18  steam  and 
gas  vessels,  and  representee!  an  investment  of  $2,594,292.  The  catch, 
amounting  to  upward  of  13,869,000  pounds,  valued  at  $1,667,686, 
exceeded  the  1917  output  by  716,000  pounds  and  $547,000. 

The  cod  fishery  has  shown  but  slight  fluctuation  in  recent  years. 
In  1918  the  vessel  catch  in  Bering  ^a,  usually  about  two-thirds  of 
the  total  output,  was  somewhat  under  that  of  the  previous  season, 
while  the  catch  at  the  shore  stations,  chiefly  on  the  southern  shore  oi 
the  Alaska  peninsula,  was  suflaciently  increased  over  1917  to  ofi^set 
the  vessel  snortage.  The  aggregate  output  of  the  cod  fishery  was 
upward  of  14,000,000  pouncfa,  valued  at  $957,000.  Dry-salted  fish 
constituted  tne  bulk  of  the  products,  namely,  nearly  11,000,000 
poimds,  with  a  market  value  of  $778,000. 

The  only  other  branch  of  the  Alaska  fisheries  of  prime  importance 
is  whaling,  which  is  conducted  wholly  from  shore  stations.  Tlie 
number  of  whales  taken  was  448,  most  of  which  were  finbacks;  this 
was  25  more  than  in  1917.  The  value  of  aU  whale  products  was. 
$834,000. 

FISHERY  PATROL. 

The  patrol  maintained  bv  the  Bureau  during  the  fishing  season  of 
1918,  while  by  no  means  adequate  or  satisfactory,  was  more  effective^ 
and  comprehensive  than  ever  before.  The  regular  vessels  were  sup- 
plemented by  hired  craft  and  the  regidar  force  of  wardens  and  agents 
was  augmented  by  special  employees,  as  far  as  the  funds  avauable- 
would  permit. 

A  detailed  statement  of  the  work  of  the  patrol  in  1918  in  detecting: 
violations  of  laws  and  regulations  and  in  prosecuting  the  offenders  in 
the  Alaskan  com*ts  is  given  in  the  special  report  on  the  activities  of 
the  Alaska  service  for  that  year.  There  have  been  numerous  con- 
victions, mostly  for  failm*e  to  observe  the  weekly  close  season,  for 
setting  gear  within  prohibited  distances  of  other  gear,  for  fishing  in 
closed  waters,  etc.,  and  substantial  fines  have  been  imposed. 
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The  great  need  of  the  Biireau  in  its  task  of  enforcing  laws  and 
reflations  for  the  protection  and  control  of  the  salmon  fisheries  of 
Alaska  is  larger  appropriations  for  providing  additional  facilities  in 
men  and  vessels,  so  tnat  every  important  fishing  district  may  be 
fully  covered. 

Late  in  the  fiscal  year,  plans  were  made  to  inaugurate  a  vigorous 
patrol  for  the  fishing  season  of  1919,  but  these  for  the  most  part 
could  not  be  put  into  effect  until  the  season  was  well  advanced,  owing 
to  the  failure  of  the  appropriations  to  become  available.  Amon^ 
the  new  features  of  the  1919  patrol  was  the  use  by  the  Navy  Depart- 
ment, at  the  solicitation  of  tne  Department  of  C!omm6rce,  of  suoma- 
rine  chasers  in  enforcing  the  fishery  laws  and  regulations,  employees 
of  the  Alaska  service  bemg  carried  on  these  vessels. 

NEW  BEOULATIONS  FOB  SALMON  TC8HBBIES. 

Following  announcements  and  hearings  in  accordance  with  law, 
and  on  the  recommendation  of  the  Commissioner  of  Fisheries,  the 
Secretary  of  Commerce  has  promulgated  orders  providing  new 
regulative  measures  for  the  perpetuation  of  the  salmon  supply  in 
streams  of  southeastern  Alaska,  the  Copper  River,  and  the  Yukon 
River.    The  text  of  the  several  orders  is  as  follows: 

SOUTHS A8TBRN  ALASKA  WATBR8.      (OBDBR  PBOinTLOATBD  DSC.  91,  1918.) 

A  hearing  having  been  given  at  Seattle,  Wash.,  November  25, 1918,  after  due  notice 
in  accordance  with  law,  for  the  purpoee  of  determining  the  advisabilitjr  of  making 
salmon-breeding  reserves  of  certain  waters  in  Alaska,  and  all  persons  having  had  fuU 
opportunity  to  be  heard,  it  is  hereby  ordered,  by  virtue  of  the  authority  vested  in  me 
by  section  6  of  ^' An  Act  for  the  protection  and  regulation  of  the  fisheries  of  Alaska," 
approved  Jime  26, 1906,  that  until  further  notice  all  fishing^  for  salmon,  or  other  fishinff 
in  the  prosecution  of  which  salmon  are  taken  or  injured,  in  all  hereinafter-described 
waters  of  southeastern  Alaska  east  of  the  longtitude  of  Gape  Spencer,  be  and  is  hereby 
made  subject  to  the  following  limitations  and  prohibitions  in  addition  to  the  general 
restrictions  already  applicable  by  virtue  of  existing  laws  and  regulations: 

1.  That  fishing  witn  all  forms  of  apparatus  is  prohibited  in  allstreams  less  than  500 
feet  in  width  at  me  mouth  at  mean  low  tide  and  in  all  lakes  and  other  waters  tributary 
to  such  streams. 

2.  That  all  fishing  with  purse  seines  and  drift  gill  nets  and  all  other  movable  fishing 
appliances,  other  than  set  nets  and  beach  seines,  is  prohibited  within  200  yards  out- 
siae  the  mouth  at  mean  low  tide  of  all  streams  less  than  500  feet  in  width  at  their 
mouth,  except  at  the  mouths  of  the  Chilkat  and  Ghilkoot  Rivers,  where  the  prohibited 
distance  for  all  fishing  appliances  shall  be  500  vards. 

3.  That  all  fishing  with  traps^  stake  nets,  and  other  fixed  fishing  appliances,  and  set 
nets  and  beach  seines  is  prohibited  within  500  yards  outside  of  the  mouth  at  mean  low 
tide  of  all  streams  less  than  500  feet  in  width  at  their  mouth.  No  exceptions  will  be 
made  in  favor  of  any  fixed  fishing  appliances  heretofore  operated  within  tne  prohibited 
areas. 

4.  That  the  driving  of  salmon  downstream  and  the  causing  of  salmon  to  move  out- 
side the  protected  area  at  the  mouth  of  any  stream  are  expressly  prohibited. 

5.  That  this  order  does  not  supersede  but  supplements  sections  3  and  4  of  the  order 
promulgated  by  the  Secretary  of  Commerce  on  November  18,  1912,  which,  respec- 
tivel>r,  prohibit  all  commercial  fishing  for  salmon  or  other  fishing  in  the  prosecution 
of  which  salmon  are  taken  or  injured  '^in  Anan  or  Humpback  Greek,  its  lagoon,  lakes, 
and  tributary  waters,  together  with  the  region  within  500  yards  of  the  mouth  of  said 
creek, '^  and  ''in  Naha  stream,  its  la^n,  lakes,  and  tributary  waters,  above  a  line 
connecting  the  points  known  respectively  as  Loring  Point  and  House  Point."  like- 
wise this  order  does  not  stipersede  but  supplements  the  order  promulgated  by  the 
Secretary  of  Gommerce  on  October  25,  1915,  which  similarly  prohibits  fishing  (a)  "in 
all  waters  tributary  to  Barnes  Lake,  Prince  of  Wales  Island,^'  (b)  "in  Hetta  Greek, 
its  tributary  waters,  and  the  region  within  500  yards  of  the  moutii  of  said  creek,'*  ana 
(c)  "in  Sockeye  Greek,  its  tributary  Boca  de  Quadra  hatchery  waters,  and  the  region 
within  500  yards  of  the  mouth  of  said  creek.'' 

This  order  becomes  effective  January  1, 1919. 
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OOFPBB  BXVBB.      (OBDBB  PROMULGATED  DSC.  30,  1918.) 

A  hearing  having  been  given  at  Seattle,  Wash.,  November  22, 1918,  after  due  notice 
in  accordance  with  law,  for  the  purpose  of  determining  the  advisability  of  amending 
the  order  of  December  29, 1917,  ^ective  Januaiy  1, 1918,  eetablishing  a  salmon-breed- 
ing reserve  and  limiting  Ashing  in  the  Copper  River,  Alaska,  its  delta  and  its  tributarv 
waters,  and  all  persons  having  had  full  opportunity  to  be  heard,  it  is  hereby  orderecL 
by  virtue  of  the  authority  veeSed  in  me  by  section  6  of  *' An  Act  for  the  protection  and 
regulation  of  the  fisheries  of  Alaska,"  approved  June  26,  1906,  that  until  further 
notice  all  fishing  for  salmon  or  other  fishing  in  the  prosecution  of  which  salmon  are 
taken  or  injured,  in  the  Copper  Riv«r  and  its  delta  and  all  tributary  waters,  Alaska, 
be  and  is  hereby  made  subject  to  the  following  limitations  and  prohibitions  in  addition 
to  thegeneral  restrictions  already  applicable  by  virtue  of  existing  laws  and  regulations: 

1.  Commercial  fishing  is  prohibited  in  waters  of  the  Copper  Kiver  delta  frcm  6  a.  m. 
on  Januarv  1  to  6  a.  m.  on  June  10  of  each  year,  and  in  the  waters  of  Miles  Lake  and 
Abercrombie  Canyon  from  6  a.  m.  on  January  1  to  6  a.  m.  on  June  1 6  of  each  year. 

2.  Commercial  fishing  in  the  waters  of  the  delta  shall  be  limited  to  set  nets  and  drift 
ffill  nets.  No  such  net  shall  exceed  800  feet  in  len^.  The  lateral  distance  interval 
Between  all  set  nets  in  the  waters  of  the  delta  herein  referred  to  shall  be  not  less  than 
600  feet. 

3.  All  fishing  is  prohibited  from  the  head  of  the  delta  to  the  foot  of  Miles  Lake  at  all 
times. 

4.  All  fishing  in  Miles  I^e  shall  be  limited  to  set  nets.  No  such  net  shall  exceed 
800  feet  in  length,  and  only  one  such  net  shall  be  extended  out  from  shore  from  one 
location .  No  onshore  nets  will  be  permitted  in  the  lake.  Throughout  the  fishing  season 
the  shore  of  the  lake  shall  be  considered  as  it  was  on  June  16.  The  lateral  distance 
interval  between  all  nets  in  Miles  Lake  shall  be  not  less  than  600  feet.  No  fishinj?  will 
be  permitted  along  the  west  and  nortii  shores  of  Miles  JjBke  from  the  north  end  of  Mile 
49  bridRe  to  the  north  end  of  Miles  Glacier,  nor  along  the  islands  and  sand  bars  between 
the  bridge  and  the  head  of  the  lake. 

5.  Fisning  in  Abercrombie  Canvon  shall  be  restricted  to  the  use  of  dip  nets  operated 
by  hand,  such  nets  not  to  exceed  16  inches  in  greatest  diameter.    No  fishing  will  be 

1>ennitted  at  any  point  on  the  east  side  of  the  canyon  or  river  above  the  head  of  the 
ake. 

6.  No  fishing  will  be  permitted  at  any  time  in  the  waters  of  the  Copper  River  above 
Abercrombie  Canyon,  or  in  any  of  the  waters  tributary  thereto,  except  in  the  case  of 
local  residents  who  may  take  limited  numbers  of  salmon  for  domestic  use:  Provided, 
That  such  fishing  shall  at  no  time  be  upon  the  spawning  erounds  of  any  salmon. 

7.  No  net  shall  be  placed  in  any  other  than  substantially  a  straight  line. 

8.  For  the  purposes  herein  considered ,  the  delta  of  the  Copper  River  shall  be  regard  ed 
as  including  all  waters  south  of  an  east  and  west  line  passing  through  Mile  27  on  the 
Copper  River  <fe  Northwestern  Railway,  as  at  present  established,  and  inside  of  a  line 
600  yards  off  the  mouth  of  each  slough  and  outlet  of  the  Copper  River  b^:iniiing  with 
Alaganik  Slough  on  the  west  and  ending  with  Gus  Wilson  Slough  ou  the  east,  including 
Pete  Dahl,  Walhalla,  Gus  Stevenson,  Little  King  Salmon,  Castle,  Storey,  Big  King 
Salmon  (or  Copper  River  proper),  Duck,  Russian,  and  all  unnamed  sloughs  between. 
For  the  purposes  of  thisoraer,  the  mouth  of  each  slough  will  be  regarded  as  at  the  edge 
of  the  erass  nanks  at  the  line  of  mean  hi^h  tide.  «. 

9.  The  lower  end  of  Miles  Lake  shall  oe  considered  as  at  the  bridge  of  the  Copper 
River  &  Northwestern  Railway  at  Mile  49.  The  head  of  Miles  Lake  shall  be  considered 
as  at  the  point  where  the  river  enters  the  lake,  this  point  to  be  as  indicated  by  notices 
posted  by  duly  authorized  representatives  of  the  bureau  of  Fisheries. 

10.  Abercrombie  Canyon  shall  be  considered  as  extending  from  the  head  of  Miles 
I^ake  to  Tunnel  Point  on  the  Copper  River  <fe  Northwestern  Railway. 

11.  For  the  purposes  of  this  order  the  following  definitions  are  adopted :  "Stake  net, " 
a  gill  net  attached  or  affixed  to  piles  or  stakes.  "Set  net,"  an  ancnored  gill  net,  one 
end  of  which  may  if  desirable  be  fastened  to  a  stake  or  other  object  on  shore. 

This  order  becomes  effective  January  1, 1919,  and  supersedes  the  order  of  December 
29,1917. 

YUKON  RIVBR.      (ORDBR  PROMULGATED  DEC.  14,  1918.) 

A  hearing  having  been  given  at  Seattle,  Wash.,  November  20, 1918,  after  due  notice 
in  accordance  with  law,  for  the  purpose  of  determining  the  cwlvisability  of  establiahine 
a  salmon-breeding  reserve  of  certain  waters  in  Alaska,  and  all  persons  having  had  full 
opportunity  to  be  heard,  it  is  hereby  ordered,  by  virtue  of  the  authority  vested  in  me 
by  section  6  of  "An  Act  for  the  protection  and  regulation  of  the  fisheries  of  Alaska," 
approved  June  26,  1906,  that  until  further  notice  all  fishing  for  salmon  or  other  fishing 
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in  the  prosecution  of  which  salmon  are  taken  or  injured^  in  the  Yukon  River  and  all 
tributary  waters,  and  in  all  waters  of  its  delta  to  and  including  the  area  500  yards 
outside  each  mouth  or  slouch  of  the  delta  at  mean  high  tide^  be  and  is  hereby  made 
subject  to  the  following  limitations  and  prohibitions  in  addition  to  the  general  restric- 
tions already  applicable  by  virtue  of  existing  laws  and  regulations: 

1.  That  in  1919,  and  in  each  year  thereafter  unless  otherwise  ordered  in  the  manner 
prescribed  by  law,  not  to  exceed  30,000  cases  (48  one-pound  cans  per  case,  or  the 
eofuivalent  thereof)  of  canned  salmon,  1,000  barrels  (200  pounds  net  weight  each)  of 
pickled  or  hard-salted  salmon,  and  200  tierces  (800  pounds  net  weight  each)  of  mild- 
cured  salmon,  of  all  species,  shall  be  prepared  for  commercial  purposes  or  export; 
these  quantities  to  be  apportioned,  after  a  conference  with  the  local  representative  of 
the  Bureau  of  Fisheries,  as  equitably  as  practicable  among  the  persons  or  companies 
with  established  plants.  Promptly  at  the  end  of  each  calendar  week  each  individual 
or  company  shall  submit  a  statement  to  the  said  representative  of  the  Bureau  of  Fish- 
eries showing  the  number  of  cases,  barrels,  and  tierces  of  salmon  thus  prepared  to  date, 
and  shall  submit  also  a  record  of  the  number  of  salmon  of  each  species  taken  daily. 

2.  That  no  salmon  to  be  prepared  by  canning,  pickling,  or  mild  curing  for  shipment 
from  Alaska  shall  be  caugnt  above  the  junction  of  the  Clear  River  with  the  Yukon 
River  near  Andreafski. 

3.  That  commercial  fishing  in  the  waters  of  the  Yukon  delta  shall  be  limited  to 
Kwikluak  Pass,  commonly  known  as  the  south  mouth  or  channel. 

4.  That  the  use  of  tra{>s  or  pound  nets  in  the  Yukon  River  and  its  delta  is  prohibited. 

5.  That  no  ^ill  net,  seine,  or  other  net  used  in  the  Yukon  River  and  its  delta  shall  ex- 
ceed 700  feet  in  length. 

6.  That  all  commercial  fishing,  except  for  local  requirements,  is  prohibited  after 
August  31  of  each  year. 

This  order  becomes  e£fective  January  1,  1919. 

PRIVATE   SALMON   HATCHERIES. 

Ill  conformity  with  law,  the  two  private  sahnon  hatcheries 
operated  by  canning  companies  in  southeastern  Alaska  have  been 
inspected,  their  methods  have  been  approved,  and  the  issuance  of 
tax  rebate  certificates  has  been  recommended.  The  hatcheries 
on  Naha  Stream  and  Quadra  Lake  liberated  35,057.000  red-salmon 
frv  in  the  year  ending  Jime  30,  1919,  and  were  entitled  to  remission 
01  taxes  to  the  amount  of  $14,022.80.  A  third  private  hatchery, 
on  Hetta  Lake,  was  not  nmning  in  the  year  named. 

The  conditions  under  which  the  private  salmon  hatcheries  were 
established  and  have  since  been  allowed  a  rebate  of  taxes  in  pro- 

{)ortion  to  the  number  of  red-salmon  fry  hatched  and  planted  no 
onger  carry  weight.  The  owners  should  be  relieved  of  tnis  respon- 
sibuity,  and  such  hatcheries  as  may  be  necessary  should  be  Govern- 
ment owned  and  operated.  The  existing  hatcheries,  if  foimd  desir- 
able, should  be  taken  over  by  the  Government  at  a  fair  valuation. 

COMMERCIAL  FISHING   IN   ALASKAN   RESERVATIONS. 

During  the  fiscal  year  1919,  the  Secretary  of  Commerce,  on  the 
recommendation  of  the  Bureau,  issued  five  permits  for  fishing 
operations  in  the  Aleutian  Islands  Reservation,  pursuant  to  the 
regiilations  issued  jointly  by  the  Departments  of  Commerce  and 
Agriculture  under  tne  terms  of  the  Executive  order  of  March  3, 1913. 
The  number  of  such  permits  in  force  on  June  30,  1919,  was  24. 

In  the  Afognak  Reservation  licenses  were  issued  to  about  45 
natives  who  desired  to  engage  in  commercial  salmon  fishing.  They 
made  a  fair  catch  an'd  had  good  financial  returns  owing  to  tne  action 
of  the  Food  Administration  in  fixing  the  price  of  salmon  at  a  higher 
figure  than  the  natives  had  ever  before  received.  The  number  of 
s^bnon  taken  was  126,700,  of  which  70,790  were  humpbacks  and 
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50,660  were  sockeyes.    Most  of  the  catch  was  sold  to  a  fishing  com- 

{>any  at  Eodiak.    The  natives  seem  satisfied  with  the  Bureau  s  plan 
or  apportioning  the  fishing  rounds  among  the  fishermen,  so  that 
ovOTfisning  is  prevented  and  ail  enjoy  an  equal  opportunity. 

ALASKA  FISHERY  LEGISLATION. 

For  about  eight  years  legislation  affecting  the  fisheries  of  Alaska 
has  been  penmng  in  Congress.  Protracted  hearings  have  been 
held,  and  a  large  amount  of  testimony  and  data  has  been  presented 
to  the  appropriate  committees  of  the  two  houses.  The  necessity  for 
a  radical  revision  of  the  existing  salmon  law  has  been  especially 
pointed  out  by  various  agencies  and  persons  interested  in  the  welfare 
of  the  fisheries  of  Alaska,  and  congressional  committees  have  made 
favorable  reports  on  bills  embodying  new  legislation. 

No  new  fishery  laws  have,  however,  been  enacted;  and  the  fisheries 
of  Alaska,  at  the  most  critical  period  of  their  history,  remain  subject 
to  laws  which  have  been  shown  to  be  obsolete  and  madequate.  The 
Bureau  of  Fisheries  is  thus  placed  at  a  great  disadvantage  in  admin- 
istering the  sahnon  fisheries  of  Alaska  and  can  not  justly  be  held 
accoimtable  for  condition,  practices,  and  developments  which, 
while  having  the  full  sanction  of  law,  are  not  necessarily  compatible 
with  the  perpetuation  of  the  supply  and  in  some  respects  are  mrectly 
opposed  thereto. 

The  law  of  June  14,  1906,  prohibiting  aliens  from  engaging  in  the 
fisheries  of  Alaska,  should  be  amended  so  as  to  give  fufl  K)rce  to  its 
beneficent  purpose.  The  high  prices  recently  commanded  by 
salmon  have  attracted  an  unusually  large  number  of  persons  to  the 
fisheries  of  Alaska,  including  many  aliens.  Instances  have  come  to 
light  where  persons  who  renounced  their  declaration  of  intention 
to  become  citizens  in  order  to  escape  the  selective  draft,  and  have 
not  since  changed  their  civic  status,  are  claiming  or  exercising  the 
'j)rivilege  of  operating  independently  in  the  fisheries  of  AlasKa,  a 
right  that  should  be  restricted  to  bona  fide  citizens. 

It  is  the  consensus  of  opinion  among  persons  well  informed  r^ard- 
ing  the  halibut  fishery  conducted  off  tne  Alaskan  coast  that  there  are 
wasteful  features  of  the  fishery  which  are  imperiling  the  halibut 
supply.  The  situation  is  difficult  to  handle,  but  at  least  one  measure 
of  protection  is  feasible  and  meets  with  general  approbation,  namely, 
a  close  season  during  several  winter  months  when  the  fishery  is 
most  hazardous,  least  productive,  and  most  wasteful.  This  matter 
was  fully  considered  by  the  American-Canadian  Fishery  Conference 
which  held  hearings  on  the  Pacific  coast  in  1918  and  recommended 
remedial  legislation  which,  to  be  effective,  should  be  uniform  in  the 
United  States  and  Canada.  This  matter  should  receive  the  early 
attention  of  Congress. 

ALASKA  FUR-SBAL  SSRVICB. 

OUTLINE   OF   ACTIVITIES. 

In  the  general  administration  of  the  Pribilof  Islands,  the  duties 
devolving  on  the  Bureau  are  extremely  varied.  They  comprise  (1) 
the  purchase,  transportation,  and  distribution  of  supplies  for  the 
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natives  of  the  seal  islands;  (2)  the  transportation  of  GoYemment 
employees  and  natives  to  and  from  the  islands;  (3)  the  maintenance 
of  schools;  (4)  the  maintenance  of  a  medical  staff;  (5)  the  general 
care  of  the  natives;  (6)  the  handling  and  investment  of  fimds  belong- 
ing to  the  natives;  (7)  the  care  of  buildings  and  other  Government 
propertj;  (8)  the  supervision  aind  protection  of  the  seal  herds;  (9) 
the  mamtenance  of  a  patrol  for  the  protection  of  the  islands  against 
possible  raids;  (10)  the  taking,  preserving,  packing,  shipping,  and 
selling  of  sealslans;  (11)  the  operation  of  a  by-products  plant  for 
utilizmg  seal  carcasses;  (12)  the  protection  and  care  of  heras  of  blue 
foxes,  and  the  taking,  shipment,  and  sale  of  their  pelts;  (13)  the  care, 
utilization,  and  improvement  of  reindeer  herds;  (14)  the  construction 
of  roads,  tne  maintenance  of  proper  sanitary  conditions,  the  improve- 
ment of  landing  f aciUties,  etc.  The  activities  in  these  and  other  lines 
are  discussed  at  length  in  the  report  entitled  ''Alaska  Fisheries  and 
Fur  Industries  in  1918,'  *  by  the  cnief  agent  of  the  Alaska  service. 

The  advance  in  the  post  of  practically  everj^  article  reauired  for 
the  Pribilof  Islands  has  for  several  vears  necessitated  a  reduction  in 
the  requisitions  to  a  point  that  makes  impossible  the  purchasing  of 
any  reserve  supphes.  When,  as  in  1919,  the  passage  of  the  oill 
carrying  the  appropriation  for  this  service  is  delayed  until  mid- 
summer, a  serious  situation  arises  from  the  exhaustion  of  the  stocks 
of  food,  medicine,  fuel,  and  clothing.  This  emphasizes  the  need  for 
a  substantial  reserve  supply  of  indispensable  commodities,  to  be  used 
in  emergencies,  and  shoma  give  force  to  the  Bureau's  appeal  to  Con- 
gress for  a  small  special  appropriation  for  this  purpose. 

Most  of  the  supplies  destmea  for  the  Pribilof  islands  and  the  prod- 
ucts therefrom  were  transported  on  the  Bureau's  steamer  Roosevdi, 
which  made  two  voyages  to  the  islands  during  the  fiscal  year.  In  the 
spring  of  1919  the  Koosevdt  was  surveyed  wim  a  view  to  determining 
necessary  repairs.  It  was  found  that  dry-rot  had  started  in  the  ship's 
timbers  to  such  an  extent  as  to  make  repairs  inadvisable.  The  ves- 
sel was  accordingly  sold  at  pubhc  auction  at  Seattle  on  July  15,  the 
sum  of  $28,000  being  realized. 

The  appropriation  of  $20,000  that  became  available  on  July  1, 
1918,  for  the  construction  or  purchase  of  a  power  vessel  for  the 
Pribilof  Islands  proved  inadequate,  and  Congress  subsequently  pro- 
vided a  supplemental  appropnation  of  $7,500.  This  has  enablea  the 
Bureau  to  obtain  by  purchase  an  acceptable  craft,  which  will  be 
extremely  useful. 

The  increase  in  the  seal  herd  and  in  the  commercial  sealing  opera- 
tions, taken  in  connection  with  the  important  international  aspects 
of  the  matter,  warrant  and  demand  the  presence  at  the  islands  of  an 
increased  personnel  competent  to  deal  with  the  seals  in  the  most 
efficient  manner  from  the  scientific  and  industrial  standpoints.  In 
the  estimates  of  appropriations  for  the  fiscal  year  beginning  July  1, 
1920,  provision  is  made  for  additional  members  of  the  staflf,  mcluoing 
a  superintendent,  to  have  general  direction  and  coordinate  the  admin- 
istrative affairs  of  the  Pribilof  Islands,  and  a  biologist  whose  contin- 
uous studies  and  observations  would  be  the  Bureau's  ^de  in  the 
management  of  the  seals  and  other  animals  of  the  islands*  The  re- 
cent acquisition  of  means  for  independent  interisland  communica- 
tion at  all  times  makes  possible  the  employment,  to  bettei*  advantage 
than  formerly,  of  general  officials. 
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OONDinON  OF  THE  FUB-SEAL  HERD. 

The  growth  of  the  seal  herd  under  the  conditions  now  existing  is 
continuous  and  satisfactory,  averaging  about  10  per  cent  annually. 
The  census  in  recent  years  has  been  under  the  supervision  of  Dr.  G, 
Dallas  Hanna,  and  represents  a  vast  amount  oi  painstaking  field 
and  office  work.  The  methods  of  the  census,  the  basis  for  the  various 
computations  and  estimates,  the  results,  and  a  discussion  of  the  fig- 
ures and  their  significance  may  be  found  in  the  report  cited  in  a 
special  section  devoted  to  the  census. 

The  revised  figures  of  the  1918  census  indicated  that  the  seal  herd 
comprised  496,432  animals  of  all  ages  as  of  date  of  August  10,  in- 
addition  to  33,881  seals  taken  for  commercial  purposes  during  the- 
year.  The  unre vised  but  substantially  correct  figures  of  the  1919* 
census  give  the  full  strength  of  the  herd,  as  of  date  of  August  10,  as* 
524,260  seals  of  all  ages,  exclusive  of  26,390  taken  for  commercial! 
purposes  during  the  census  year,  a  net  increase  of  27,828.  The- 
number  of  pups  bom  in  1919  was  157,172,  as  against  142,915  in  1918, 
the  respective  figures  for  breeding  cows  being  the  same. 

The  great  disproportion  in  the  number  of  old  male  seals,  arising 
from  the  total  prohibition  of  commercial  sealing  during  the  period  oT 
five  jears  endmg  in  1917,  has  occasioned  much  concern  and  received 
special  consideration.  In  the  taking  of  seals,  efforts  have  been  di- 
rected to  the  establishment  of  a  proper  proportion  of  breeding 
animals,  through  a  reduction  in  the  number  of  old  surplus  males. 

QUOTA  AND  TAKE   OF  SEALSKINS. 

The  1918  quota  of  seals  to  be  Idlled  was  first  fixed  at  25,000  and 
later  increased  to  35,000.  The  number  actually  taken  to  August  10 
was  33,881,  26,881  on  St.  Paul  Island  and  7,000  on  St.  Geoi^e 
Island;  in  addition  to  which  there  were  taken  on  St.  Paul  Island  622, 
and  on  St.  George  387,  a  total  of  1,009  seals,  in  the  fall  of  1918  for 
the  food  purposes  of  the  natives. 

The  quota  for  1919  was  set  tentatively  at  36,000  skins,  but  the 
number  taken  through  August  10  was  omy  25,381,  of  which  22,027 
were  on  St.  Paul  Island  and  3,364  on  St.  George  Island.  Seals  were 
present  in  sufficient  numbers  easily  to  meet  the  quota,  but  there  was 
a  scarcity  of  labor  on  the  islands  owing  to  the  quarantine  during  the 
influenza  epidemic,  which  prevented  the  transportation  of  additional 
native  workmen  from  the  Aleutian  Islands,  and  also  made  it  impossi- 
ble for  white  assistants  from  St.  Louis  to  reach  the  Pribilofs.  Fur- 
thermore, there  was  much  additional  labor  involved  in  taking  and 
handling  the  skins  of  the  larger  surplus  seals  whose  utilization  is 
deman<fed.  These  circumstances  reduced  the  number  of  skins  that 
could  have  been  taken  imder  normal  working  conditions. 

FOXES  AND  BEINDEEB. 

The  blue  foxes  of  the  Pribilof  Islands  are  regarded  as  having  fur 
of  better  quality  than  those  from  any  other  region.  They  are 
trapped^  under  careful  supervision,  during  a  short  period  in  winter, 
the  natives  being  paid  $5  apiece  for  each  fox  skm  secured.  The 
foxes  on  St.  George  Island  are  more  numerous  and  in  better  physical 
condition  than  on  St.  Paul  Island.     In  the  winter  of  1918-19  trap- 
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ping  was  conducted  for  five  days  in  December  on  St.  Paul  Island, 
and  119  blue-fox  and  25  white-fox  pelts  were  obtained.  On  St. 
George  Island  trapping  was  done  during  parts  of  December,  January, 
and  February,  and  548  blue  and  5  white  pelts  were  taken.  Efforts 
are  being  directed  to  the  improvement  of  the  breed  of  foxes  on  St. 
Paul  Island. 

The  reindeer,  of  which  40  were  introduced  on  the  Pribilofs  in  1911, 
have  flourished  and  increased,  and  the  surplus  males  are  now  furnish- 
ing a  limited  amoimt  of  fresn  meat.  It  is  believed  that  in  a  short 
time,  with  the  present  rate  of  increase,  these  animals  wiU  become  a 
much  more  important  factor  in  the  food  supply.  In  the  summer  of 
1918  there  were  on  St.  Paul  Island  160  reindeer,  including  40  fawns, 
while  St.  George  Island  reported  114  reindeer  of  all  ages  at  the  ena 
of  the  calendar  year.  Twenty  animals  were  used  for  food  on  both 
islands  in  1918. 

RECEIPTS  FROM  SALE  OF  PRODUCTS. 

During  the  calendar  year  1918  two  pubUc  auction  sales  of  fur-seal 
skins  were  held  at  St.  Louis  by  Fxmsten  Bros.  &  Co.,  agents  of  the 
Government.  The  skins,  numbering  8,100  and  representing  seals 
taken  during  1917,  were  offered  in  a  dressed,  dyed,  and  machined 
condition,  ready  to  be  made  into  garments;  the  gross  price  received 
was  $375,385,  an  average  of  $46.34  per  skin.  Thp  net  proceeds  were 
$257,333.21.  A  feature  of  each  sale  was  a  small  lot  of  "wigs" — 
skins  of  the  largest  size,  taken  from  old  bulls — ^which  brought  the 
highest  prices,  although  in  former  years,  when  *' wigs''  were  disposed 
of  abroad  in  a  raw  state,  they  were  in  little  demand  and  were  sold  at 
only  $6  to  $10.  The  demonstration  by  Fxmsten  Bros.  &  Co.  that  the 
skins  of  old  bulls  have  an  excellent  fur  and  that  they  can  be  made 
available  for  all  the  purposes  for  which  the  pelts  of  younger  males 
are  used  is  one  of  the  most  interesting  and  important  developments 
of  the  American  sealskin  industry. 

In  the  calendar  year  1919  there  have  been  two  auction  sales  of 
sealskins  taken  in  the  previous  calendar  year.  The  skins  numbered 
15,275,  and  the  net  proceeds  therefrom  amounted  to  $1,026,728.84. 
At  the  last  sale,  held  m  September,  the  average  price  of  sealskins  was 
$91.35,  an  advance  of  30  per  cent  over  the  fist  sale,  in  April.  The 
estimated  net  value  of  all  the  seals  taken  in  1918,  allowing  for  the 
unsold  skins  at  the  prices  received  at  the  September  sale,  is 
$2,467,334.45. 

The  fox  pelts  resulting  from  the  previous  season's  trapping  were 
sold  at  public  auction  in  St.  Louis  on  October  7,  1918.  Tney  num- 
bered 692  blues  and  19  whites,  and  brought  $57,099.50  and  $1,080, 
respectively,  gross,  and  $51,898.64  net  for  the  two  grades.  The 
average  gross  price  for  blues  was  $82.51.  The  fox  pelts  taken  dur- 
ing the  fecal  year  1919  were  sold  on  September  10,  1919,  and  brought 
the  highest  prices  ever  obtained,  averaging  $195.90  for  blues,  mi 
advance  of  135  per  cent  over  the  previous  year's  sale.  The  approxi- 
mate net  revenue  from  this  sale  is  $123,285. 

The  seal-island  natives  have  been  encouraged  to  collect  old  seal 
bones  when  their  other  duties  permit,  and  are  paid  for  such  collec- 
tions. During  1918  they  obtained  about  300,000  poimds,  which 
were  shipped  to  Seattle  and  San  Francisco  on  Government  vessels 
and  sold  imder  contract,  netting  $3,891.03. 
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MINOR  FUR-BBARING  ANIMALS  OF  ALASKA. 
GOMMEECIAL  VALUE  OF  THE  MINOE  FUR  BEARERS. 

The  Bureau  collects  statistics  of  the  furs  shipped  out  of  Alaska 
-each  year,  using  for  this  purpose  special  blanks  that  are  supplied  to 
postmasters,  express  offices,  commercial  companies,  and  inoividual 
shippers.  Postmasters  have  cooperated  effectively  in  securing  full 
reports  on  all  mail  shipments,  and  the  customhouse  records  are 
available  for  checking  up  other  shipments. 

The  quantities  of  mrs  sent  out  of  Alaska  in  1918  were  in  excess  of 
the  records  for  previous  years,  with  the  exception  of  lynxes  and  foxes, 
and  their  value  surpassed  all  other  seasons.  The  compiled  figures, 
exclusive  of  the  fur  seals  taken  on  the.  Pribilof  Islands,  indicate 
$1,363,600  as  the  value  of  the  furs  shipped  out  of  Alaska.  Most 
important  of  the  fur  bearers  were  red  fox,  worth  $342,496;  white 
fox,  $181,240;  lynx,  $199,992;  mink,  $159,718;  andmuskrat,  $103,948. 

Fur  farming  is  receiving  much  attention  in  Alaska,  but  the  results, 
as  a  whole,  are  not  very  satisfactory.  The  Bureau  has  had  reports 
of  many  more  or  less  imsuccessful  ventures.  Foxes  are  the  favorite 
animals  handled,  with  occasionally  martens,  minks,  and  muskrats. 
At  the  end  of  the  calendar  year  1918  three  islands  imder  the  juris- 
diction of  the  Department  were  under  lease  for  the  propagation  of 
fur-bearing  animals.  A  number  of  other  islands  are  avauable  for 
this  purpose. 

REGULATIONS   AND   VIOLATIONS. 

The  1917  regulations  for  the  taking  of  fur-bearing  animals  were 
substantially  imchanged  for  1918.  The  period  of  total  prohibition 
of  beaver  trapping  was  extended  to 'November  1,  1923.  On  the 
recommendation  oi  the  Governor  of  Alaska  and  other  disinterested 
persons,  the  open  season  for  taking  foxes  in  the  region  draining  into 
the  Arctic  Ocean  north  of  the  sixty-eighth  parallel  was  extended  30 
•days,  so  as  to  include  April  14.  On  September  18,  1918,  there  was 
issued  a  new  order  prohibiting  the  use  of  dogs  in  pursuing  or  killing 
any  fur-bearing  animals  for  which  a  close  season  is  prescrioed. 

There  have  Been  various  prosecutions  and  seizures  of  furs  for  vio- 
lation of  the  regulations  for  the  protection  of  fur-bearing  animals. 
The  principal  infractions  of  the  regulations  are  sale  of  imprime  skins 
•obviously  taken  out  of  season  and  possession  or  sale  of  beaver, 
marten,  and  fur-seal  skins.  The  confiscated  furs  have  been  disposed 
of  at  public  auction  in  Seattle,  and  have  yielded  several  thousand 
•dollars  in  revenue  to  the  Government. 

TRANSFER   OF  CONTROL. 

The  Bureau  is  administering  to  the  best  of  its  abilitv  the  laws  re- 
lating to  the  terrestrial  and  arboreal  fur  bearers  of  Alaska,  but  the 
duty  is  incongruous  to  its  legitimate  functions.  The  pursuit  of 
foxes  does  not  constitute  a  fishery.  The  cultivation  of  minks  can 
not  be  successfully  conducted  in  a  fish  hatchery.  If  Congress  desires 
to  retain  jurisdiction  over  these  animals,  control  should  be  vested  in 
the  Bureau  of  Biological  Survey  of  the  Department  of  Agricidture. 
The  proper  alternative  course  would  be  to  transfer  the  jurisdiction 
to  the  Territory. 
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MISCELLANEOUS  MATTERS. 
APPEOPELATION8   AND  ALLOTMENTS. 

The  appropriations  for  the  Bureau  of  Fisheries  for  the  fiscal  year 
1919  aggregated  $1, 183,140,  as  follows: 

Salariea $437,  WO- 

MiBcellaneous  erpenses: 

Administration 10,  OOO 

Propagation  of  food  fifihea 400, 000* 

Maintenance  of  vessels 05, 000 

Inquiry  respecting  food  fishes 50,  OOO 

Statistical  inqairy , 7,500' 

Protecting  sponge  fisheries 3, 000- 

Protecting  seal  and  salmon  fisheries  of  Alaska  (including  deficiency  of 

$44,700) 144, 70a 

Improvements  at  the  Berkshire  (Mass.)  trout  hatchery 2, 500 

Establishment  of  an  auxiliary  hatchery.  Lake  Ohamplaln 5, 00O> 

Vessel  for  Pribilof  Islands  (including  deficiency  of  $7, 500) 27, 500 

A  detailed  statement  of  the  expenditures  under  the  regidar  and 
deficiency  appropriations  will  be  submitted  in  accordance  with  law. 

Three  allotments  from  the  appropriation  for  the  national  security 
and  defense  were  made  by  the  JPresident  dimng  the  year,  as  follows: 
On  July  2,  1918,  $125,000  for  a  fishery-products  laboratory  in  Wash- 
ington,  D.  C;  on  July  2,  1918,  $25,000  for  increasing  the  food-fish 
supply;  and  on  January  11,  1919,  $10,000  for  the  same  purpose. 

VESSEL  SERVICE. 

The  steamer  Roosevelt  reached  Seattle  on  Julv  7,  1918,  from  the- 
Pribilof  Islands  and  at  once  ijiade  ready  for  another  trip,  taking  on  a. 
miscellaneous  cargo  of  general  supphes,  lumber,  machinery,  salt, 
coal,  etc.  Departure  was  made  July  26,  and  the  vessel  arrived  at 
Unalaska  August  21,  where  she  took  on  additional  fuel  and  a  ship- 
ment of  salt  which  had  been  sent  by  commercial  freight  to  that  place. 
Two  additional  round  trips  between  the  island  and  Unalaska  were 
made  to  transport  the  freight  stored  there.  On  the  return  voyage  a. 
large  shipment  of  sealskins  and  a  quantity  of  old  bones  were  carried 
from  St.  Paul  Island.  Bad  weather  was  encountered  which  preven- 
ted the  bringing  out  of  any  products  from  St.  George  Islana.  The 
vessel  reached  Seattle  at  midnight,  October  3.  On  her  next  voyage^ 
the  Roosevelt  left  Seattle  October  15,  and  arrived  at  the  islands  No- 
vember 3.  The  landing  of  cargo  was  delaved  by  storms,  and  it  was. 
necessary  to  go  to  Akutan  for  additional  fuel  before  discharring  all 
freight.  FinS  departure  from  the  islands  was  made  on  Deceinber  12, 
the  vessel  reaching  Seattle  with  a  cargo  of  sealskins,  bones,  etc.,  on 
January  3,  1919. 

On  January  17  the  master  of  the  Roosevelt  reported  the  vessel  to  h& 
in  need  of  overhauling,  refitting,  and  repairs  to  put  her  in  seaworthy 
condition,  and  this  report  was  confirmed  by  officers  in  the  Steam- 
boat-Inspection Service  who  surveyed  the  vessel.  Arrangements 
were  made  to  have  the  required  work  done  at  the  Bremerton  Navy 
Yard,  but  an  examination  of  the  ship  by  construction  officers  of  the 
Navy  elicited  the  report  that  repairs  amounting  practically  to  rebuild- 
ing would  be  necessary  to  put  her  in  satisfactory  condition  and  that 
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the  coBt  and  time  involved  would  not  be  justified.  Accordingly,  on 
June  4  the  Roosevelt  was  condemned  and  after  the  customary  adver- 
tising was  sold  at  public  auction  to  the  highest  bidder  on  July  15, 
1919,  for  $28,000. 

Four  vessels  of  the  Bureau  which  were  placed  at  the  disposal  of 
the  Navy  Department  for  the  period  of  the  war  have  been  returned 
in  good  condition.  It  is  imderstood  that  the  military  services  of  all, 
•as  part  of  the  au^dliary  fleet,  were  important  and  useful.  The  Albcb^ 
4ros8  was  imder  naval  control  from  November  19,  1917,  to  June  23, 
1919;  the  Fish  Hawk  from  July  18,  1918,  to  Julv  1,  1919;  the  Halcyon 
from  May  14,  1917,  to  August  5,  1919;  and  the  Phmarope  from 
December  6,  1917,  to  July  29,  1919.  Both  the  Fish  HanvJe  and  the 
Phalarope  were  employed  in  Navy  work  for  considerable  periods 
prior  to  their  being  formally  taken  over. 

With  the  special  appropriation  for  a  vessel  for  the  Pribilof  Islands, 
the  power  schooner  Eider  was  purchased  at  Seattle  for  $26,500.  This 
boat,  formerly  a  deep-sea  halibut  vessel  known  as  the  Idaho,  was  built 
in  1913  and  is  of  particularly  seaworthy  construction.  She  is  88 
ieet  long,  and  19  feet  beam,  and  is  eauipped  with  a  1 10-horsepower 
Frisco  standard  engine  with  the  usual  aimliary  machinery  and  fuel 
tanks  of  sufficient  capacity  to  give  a  cruising  radius  of  5,500  miles. 
She  will  be  further  equipped  with  wireless  apparatus,  and  as  part  of 
her  duty  wiU  be  guarding  the  fur-seal  rookeries,  she  will  be  furnished 
with  a  light  gim. 

There  nave  been  transferred  to  the  Bureau  by  the  Navy  Depart- 
ment the  motor  boats  Enterprise  (S.  P.  790),  Potly  (S.  P.  690),  Cobra 
(S.  P.  626),  and  Calypso  (S.  P.  632).  The  two  former  will  be  used 
in  fish-cultural  work  on  the  Maine  coast,  and  at  Cape  Vincent.  N.  Y., 
respectively,  and  the  two  latter  as  patrol  boats  in  southeast  Alaskan 
waters. 

OOOPERATION  WITH  OTHEB  GOVERNMENT  AGENCIES. 

The  Bureau  of  Fisheries  cooperates  with  numerous  other  Govern- 
ment bureaus,  and  is  glad  to  acknowledge  the  helpful  attitude  which 
exists  throughout  the  public  service. 

Relations  of  nublic  importance  have  been  maintained  with  the 
National  Park  Service,  Department  of  the  Interior,  in  YeUowstone 
and  Glacier  National  rarks,  where  the  Bureau  conducts  hatcheries 
and  supplies  fish  for  the  stocking  of  park  waters,  while  the  National 
Park  Service  affords  various  f  acihties  to  this  end.  Shipments  of  fish 
are  made  to  other  national  parks  on  the  request  of  the  proper  offi- 
cials. The  attraction  which  the  national  parks  have  for  the  general 
public  is  increased  by  the  angling  facilities  they  afford;  and  the 
Bureau  is  in  cordial  accord  with  the  movement  to  secure  larger 
patron^e  for  our  unrivaled  national  recreation  groimds. 

The  Bureau  of  Indian  Affairs  has  entered  into  an  agreement  with 
the  Bureau  to  promulgate  better  fishing  regulations  on  the  Quinault 
River  in  Washington,  where  a  salmon  hatchery  is  maintained  for 
the 'benefit  of  the  Indians.  It  became  necessary  to  revise  the  regu- 
lations governing  fishing  by  the  Indians,  and  this  was  successfmlv 
accomphshed  after  many  conferences  between  officials  of  both 
bureaus. 
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The  Reclamation  Service  has  tendered  assistance  in  planting  fisb 
in  streams  and  reservoirs  that  come  under  its  control,  and  has  pub- 
lished articles  prepared  by  the  Bureau  in  regard  to  the  stocking  of 
waters. 

The  Forest  Service  has  taken  the  greatest  interest  in  the  stocking- 
of  streams  in  forest  reservations  throughout  the  coimtry.  Its  dis- 
trict forest  supervisors  have  been  receiving  fish  at  the  railroad  sta- 
tions and  taking  them  back  into  mountain  streams,  by  pack  horse  in 
many  instances,  in  especially  constructed  cans  belonging  to  the  For- 
est Service.  This  work  has  extended  throughout  the  Kocky  Moun- 
tain region,  to  Minnesota  and  Wisconsin,  to  the  White  Mountains, 
and  to  the  Alleghanies  in  North  Carolina.  The  fish  thus  handled  by 
the  Forest  Service  are  placed  in  mountain  streams  and  such  waters 
as  are  heavily  fished  by  tourists,  thus  affording  much  pleasure  to  a  large 
and  appreciative  public.  The  increased  use  of  automobiles  by 
touring  parties,  and  the  movement  to  construct  good  roads  through  the 
forest  reservations  are  causing  more  people  to  seek  the  reservations 
each  year,  and  angling  is  one  of  the  principal  attractions. 

With  the  Bureau  oi  Chemistry  the  Bureau  has  cooperated  in  the 
examination  of  various  fishery  foods,  with  reference  to  the  correct- 
ness of  labels  and  the  suitabiCty  for  human  consumption.  The  two 
bureaus  worked  together  in  introducing  half  a  million  pounds  of 
Gulf  fish  into  interior  markets. 

The  States  Relations  Service  South  of  the  Department  of  Agri- 
culture and  the  Bureau  of  Fisheries  have  cooperated  effectively  in 
various  ways,  the  principal  one  being  in  riving  demonstrations  of 
the  methods  of  preparing  and  cooking  fish;  these  demonstrations 
being  at  points  m  Florida,  Mississippi,  Georgia,  and  in  Washing- 
ton, D.  C. 

The  Bureau  of  Animal  Industry  has  cooperated  with  this  Bureau 
in  bringing  about  an  increased  production  of  fish  meal  and  calling 
the  attention  of  agriculturists  to  the  value  of  this  product  as  aninuu 
food.  The  part  td^en  by  the  Bureau  of  Fisheries  has  been  to  interest 
persons  in  tne  fishery  industries  in  the  production  of  this  product, 
while  the  Bureau  of  Animal  Industry  carries  on  feeding  tests  ana 
finds  markets  for  such  material  as  is  produced. 

Reference  is  made  elsewhere  to  the  work  of  the  Bureau,  undertaken 
in  connection  with  the  Public  Health  Service,  in  eradicating  mosqui- 
toes in  the  extra-cantonment  zone  at  Camp  Hancock,  Ga.  Experi- 
ments in  mosquito  control  are  being  jointly  conducted  by  the  Bureau 
of  Entomology  and  the  Bureau  of  Fisheries  in  Louisiana. 

The  Coast  Guard  has  rendered  invaluable  service,  as  heretofore,  in 
connection  with  the  Alaska  work  of  the  Bureau,  more  particularly 
with  regard  to  transportation  of  persons  and  supplies  to  the  Pribi- 
lof  Islands. 

In  October,  1918,  the  Coast  Guard  cutter  JSear  made  a  special  trip 
to  Seattle  for  the  purpose  of  bringing  out  Assistant  Agent  A.  C. 
Reynolds  for  urgent  medical  treatment.  A  small  shipment  of  fur- 
seal  skins  from  St.  George  Island  was  also  carried.  In  response  to  a 
request  from  the  Secretary  of  Commerce,  on  Februarv  12,  1919,  the 
Secretary  of  the  Navy  advised  on  March  3  that  tne  commodore 
commandant  of  the  Coast  Guard  had  been  directed  to  detail  the 
cutters  Unalga  and  Bear  to  maintain  the  usual  patrol  for  the  pro- 
tection of  the  seal  herd.     The  Bear  sailed  from  Seattle  on  May  14 
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and  carried  as  passengers  for  the  Bureau  four  employees  from  the  plant 
of  Funs  ten  Bros.  &  (x>.,  who  were  to  assist  in  the  sealing  work  on  the 
islands.  A  small  quantity  of  emergency  supplies  also  was  trans- 
ported. Because  of  the  quarantine  established  on  accoimt  of  the 
epidemic  of  influenza,  these  passengers  could  not  be  landed  at  the 
islands  by  the  Bear  and  were  taken  to  Nome  and  subsequently 
returned  to  Seattle. 

The  Fuel  Administration  issued  orders  making  it  iniperative  that 
•the  Bureau's  stations  and  distribution  cars  be  supplied  with  coal  in 
such  quantities  and  at  such  times  as  might  be  required.  Had  this 
not  been  done  many  of  the  stations  womd  have  been  comp^ellcd  to 
shut  down,  and  the  car  service  would  have  been  crippled  in  its  efforts 
to  distribute  fish. 

The  Food  Administration  and  the  Biu-eau  together  worked  out 
regulations  governing  fishing  dm-ing  the  war  period,  and  cooperated 
in  other  ways. 

Respectfully  submitted. 

H.  M.  Smith, 
Commissioner  of  Fisheries. 

To  Hon.  William  C.  Redfield, 

Secretary  oj  Commerce. 
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DePABTMENT  OP  COMMEBCE, 

Bureau  op  Lighthouses, 

Washington^  September  16,  1919. 
Sm:  The  following  report  is  submitted  of  the  operations  of  the 
Lighthouse  Service  &v  the  fiscal  year  ended  June  30,  1919: 

SUMMARY  OF  MORB  IMPORTANT  ACTIVITIBS  OF  THE  TBAR. 

The  cooperation  of  the  Lighthouse  Service  in  the  war  activities  of 
the  Government  continued  throughout  the  year,  nearly  all  of  the 
lighthouse  tenders  and  a  number  of  other  units  serving  with  the 
Navy  Department  and  at  the  same  time  continuing  tne  work  of 
maintaining  aids  to  navigation. 

Three  important  new  light  and  fog-signal  stations  were  estab- 
lished— at  Lorain  Harbor,  Ohio;  Sand  Huls,  Lake  Superior,  Mich.; 
and  Lime  Kiln,  San  Juan  Island,  Wash. — and  three  unwatched  lights 
were  placed  on  dangerous  shoals  in  the  Caribbean  Sea.  There  was  a 
net  increase  of  400  in  the  number  of  aids  to  navigation  maintained  by 
the  Lighthouse  Service,  and  the  total  is  now  16,076.  In  Alaska  36 
additional  aids  were  established,  making  the  total  there  475,  of  which 
180  are  lights  and  8  gas  buovs. 

The  retu^ement  law  for  tne  field  force  of  the  Lighthouse  Service 
was  put  into  effect  in  November,  1918,  when  funds  became  available, 
and  nas  proved  of  great  benefit.  It  is  the  first  retirement  provision 
for  a  civilian  service  in  this  Government,  and  includes  light  keepers, 
vessel  employees,  etc. 

Radio  eqiupment  was  installed  on  a  large  number  of  vessels  diu*ing 
the  vear,  and  telephone  connections  made  with  many  light  stations, 
so  tnat  at  the  ena  of  the  year  40  light  vessels,  23  tenders,  and  139 
light  stations  were  equipped  for  conmiunication,  this  work  having 
been  done  largely  by  the  cooperation  of  the  Navy  and  Coast  Guard. 
These  installations  add  greatly  to  the  means  of  communication  along 
.the  coast  and  are  a  valuable  protection  to  this  and  other  Government 
'services  and  to  vessels  generally. 

Two  smaU  gasoline-<friven  vessels  were  transferred  from  the  Navy 
Department  for  use  as  tenders  in  protected  waters,  and  a  small  tender 
was  built  for  use  in  the  inlets  on  the  New  Jersey  coast  and  a  working 
bar^e  for  construction  on  the  Hudson  River.  These  were  the  only 
additions  to  the  vessels  of  the  Service  during  the  year,  and  of  course 
were  quite  inadequate  to  offset  the  deterioration  of  the  fleet  of  the 
Service  through  age  and  the  actual  losses  of  vessels  through  casur.ltios 
and  condenmation. 

More  complete  statements  as  to  the  foregoing  are  made  on  the  fol- 
lowing pages. 
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SUMMARY  OF  MORE  URGENT  NEEDS  OF  THE  LIGHTHOUSE  SERVICE. 

1.  Revision  of  pay  schedules,  so  as  to  bring  about  a  just  relation 
according  to  duties  and  responsibilities  between  various  branches  of 
the  Service,  and  particularly,  new  schedules  with  material  increases 
of  pay  for  certain  classes  who  have  shared  but  little,  or  not  at  all,  ia 
readjustments  since  conditions  before  the  war;  this  applies  particu- 
larly to  the  Bureau  force  in  Washington,  the  technical  and  clerical 
forces  in  the  districts,  and  to  depot  keepers. 

2.  Provision  for  replacing  many  of  the  vessels  of  the  Lighthouse 
Service  which  have  been  lost  or  worn  out  in  service  or  which  will  soon 
have  to  be  condemned,  as  well  as  for  adding  reasonable  vessel  equip- 
ment to  meet  the  considerable  increase  of  the  past  10  years  in  the 
aids  to  navigation  maintained. 

3.  Increased  maintenance  appropriations  to  meet  the  continued 
increase  in  cost  of  supplies  and  labor  and  to  enable  proper  repair  and 
care  of  the  great  amount  of  exposed  property,  includmg  vessels,  under 
the  charge  of  this  Service. 

4.  Provision  is  greatly  needed  for  improved  depot  facihties  in  sev- 
eral of  the  districts,  particularly  at  or  near  Norfolk,  Va.;  Key  West, 
Fla.;  Honolulu,  Hawaii;  and  Isewport,  R.  I.;  and  additional  funds 
are  needed  for  the  completion  of  the  important  depots  at  Boston, 
Mass.,  and  Charleston,  S.  C. 

5.  Legislation  is  needed  extending  the  retirement  system  in  the 
Lighthouse  Service  to  cases  of  disability  incident  to  the  work  other 
than  injury  received  in  the  line  of  dutjy  already  provided  for.  The 
enactment  of  a  general  civil-service  retirement  law  covering  all  per- 
sons in  the  liighthouse  Service  not  included  under  the  present  law  is 
.also  strongly  recommended. 

More  complete  explanations  of  these  and  other  recommendations 
are  given  later  in  this  report. 

COOPERATION  WITH  NAVY  AND  WAR  DEPARTMENTS. 

The  lighthouse  vessels  and  stations  which  had  been  operated  under 
the  jurbdiction  of  the  Navv  Department  during  the  war  were  returned 
to  tne  jurisdiction  of  the  Lightnouse  Service  «mly  1,  1919. 

In  all,  46  tenders,  4  light  vessels,  and  21  light  stations,  with  their 
personnel,  a  total  of  1,132  persons,  had  been  transferred  to  the  Navy 
j)epartment  during  the  war.  This  was  done  under  the  act  of  August 
29,  1916,  which  authorized  the  President,  whenever  in  his  judgment 
a  national  emergency  exists,  to  transfer  to  the  service  and  jurisdiction 
of  the  Navy  Department  or  of  the  War  Department  such  vessels, . 
ecjuipment,  stations,  aild  personnel  of  the  Lighthouse  Service  as  he 
might  deem  to  the  best  interests  of  the  country.  TTie  act  provided 
that  regulations  governing  this  duty  be  prescribed  jointly  by  the 
Secretary  of  the  Navy,  the  Secretary  of  War,  and  the  Secretary  of 
Commerce.  Such  regulations  were  issued  April  11,  1917,  and  on  the 
same  date  the  President  by  Executive  order  transferred  30  light- 
house tenders  to  the  War  Department  and  15  lighthouse  tenders,  4 
light  vessels,  and  21  light  stations  to  the  Navy  Department,  including 
their  personnel.  The  tenders  transferred  to  the  War  Department 
were  subsequently  transferred  to  the  Navy  Department. 
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The  L^hthouse  Service,  in  addition  to  the  work  done  by  the 
tenders  directly  under  the  orders  of  the  War  and  Navy  Departments 
during  the  war,  provided  facilities  at  various  depots  for  the  berthing 
of  naval  vessels,  and  at  the  general  lighthouse  depot  at  Tompkirsville,  N. 
Y.,  provided  special  coaling  facilities  and  quarters  for  naval  detach- 
ments. Additional  buoys  were  placed  and  other  changes  in  aids  to  navi- 
gation were  made  as  required.  A  few  minor  lights  were  extinguished 
and  buoys  removed.  Diamond  Shoal  light  vessel  was  sunK  by  a 
German  submarine,  and  temporarily  replaced  by  a  gas  buoy.  Neces- 
sary repairs  to  naval  patrol  ooats- were  made  at  various  points,  and 
various  buoys,  moorings,  and  other  appurtenances  were  transferred 
to  or  purchased  for  the  Navy  and  War  Departments.  The  Light- 
house Service  also  cooperated  with  the  Navy  Department  and  the 
Treasury  Department  in  connection  with  improvements  in  coast 
communication  facilities  by  telephone  and  radio  and  in  the  transmis- 
sion of  reports  received  from  lignt  stations. 

Because  the  tenders  of  the  Lighthouse  Service  are  particularly  well 
equipped  for  certain  classes  of  work,  such  as  the  handling  of  buoys, 
moorings,  etc.,  and  their  officers  are  thoroughly  familiar  with  the 
coast  line  and  waters  of  the  United  States,  these  vessels  were  effect- 
ively used  by  the  War  Department  in  mine-planting  operations  and 
by  the  Navy  Department  in  laying  submarine  defense  nets,  etc., 
during  the  war  and  later  in  removing  these  defenses.  Upon  the 
occasion  of  the  return  of  the  tenders  the  district  commandant  of  the 
fifth  naval  district  stated: 

The  district  commandant  wishes  to  use  this  opportunity  to  express  his  hieh  appre- 
ciation of  the  cordial  cooperation  of  the  Lighthouse  Service  in  the  solution  of 
many  problems  arising  during  the  period  when  they  were  under  Navy  control.  The 
Lighthouse  Service  has  responded  quickly  and  efficiently  to  every  demand  made 
upon  them  by  the  naval  oistrict.  The  services  of  the  lighthouse  vessels  were  of 
immense  value  in  the  laving  of  submarine-defense  nets  and,  after  the  armistice,  in 
removing  these  nets.  Tnis  was  a  task  which  would  hardly  be  possible  of  accom- 
plishment without  the  assistance  of  the  lighthouse  vessels. 

AIDS  TO  NAVIGATION. 

In  addition  to  this  cooperation  with  the  military  services,  the  reg- 
ular work  of  the  Service  m  maintaining  and  improving  aids  to  navi- 
gation was  actively  carried  on  during  the  year.  This  required 
strenuous  work  on  the  part  of  the  whole  Service,  and  parti(  ularly 
•the  district  and  vessel  officers  by  reason  of  the  extra  duties  referred 
to  above.  During  the  fiscal  year  three  important  light  and  fog- 
signal  stations  were  established  from  special  appropriations,  namely: 
At  Lorain  Harbor,  Ohio,  at  the  end  of  the  west  breakwater,  to  mark 
the  entrance  to  the  harbor;  at  Sand  Hills,  Mich.,  to  mark  a  dangerous 
locaUty  on  the  south  shore  ot  Lake  Superior;  and  at  Lime  Kiln,  San 
Juan  Island,  Wash.,  to  mark  an  important  point  on  the  route  from 
Puget  Soimd  to  British  Columbia  and  Alaska.  These  works  are 
described  oh  pages  773  to  777. 

Three  unwatched  acetylene  lights  were  established  in  the  Caribbean 
Sea  to  mark  the  traffic  lane  between  the  Gulf  coast  of  the  United 
States  and  the  Panama  Canal  through  Yucatan  Passage.  This  im- 
portant maritime  track  lies  between  low  coral  reefs  and  islands  in 
the  northwestern  part  of  the  Caribbean  Sea  and  had  never  hitherto 
been  lighted.     The  work  was  done  in  cooperation  with  the  Navy 
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Department;  which  furnished  a  gunboat  to  transport  the  working 
party  and  materials. 

An  imwatched  acetylene  li^ht  was  established  at  Dog  Island,  Me. 

During  the  fiscal  year  ended  June  30, 1910,  there  was  a  net  increase 
of  400  in  the  total  nimiber  of  aids  to  navigation  maintained  by  the 
Lighthouse  Service.  There  was  an  increase  of  36  lights,  14  float 
lights,  86  minor  lights,  and  283  imlighted  aids. 

On  Jime  30,  1919,  there  were  maintained  by  the  Lighthouse  Serv- 
ice 16,075  aids  to  navigation,  including  5,665  lights  of  all  classes  and 
583  fog  simals  (not  including  79  whistle  and  245  bell  buoys),  of  which 
49  are  suDmarine  signals. 

The  table  following  gives  a  summary  of  the  aids  to  navigation, 
under  each  class,  established  and  discontinued  during  the  fiscsd  year, 
and  also  the  net  increase,  and  the  nimiber  in  commission  at  the 
end  of  the  fiscal  years  1918  and  1919. 


Class. 


mo 


Estab- 
lished. 


Diacoo- 


iQorease. 


Total,  June  30— 


1018« 


1919 


Lighted  aids: 

Lit^hts  (other  than  minor  lights). 

Minor  lights 

Light-vessel  stations 

Gas  buoys 

Float  Ugbts 


61 
138 

1 

73 
6 


i,782 

3,016 

62 

560 

168 


1,788 

3,133 

60 

558 

183 


Total. 


287 


UoUghted  aids: 

Fog  signals 

Submarine  signals 

Whistling  buoys,  unlighted.. 

Bell  buoys,  unlifdited 

Other  buoys 

Day  beacons 


94 
301 
164 


150 


9 
2 
2 
7 
142 
26 


117 


b8 
b2 
b2 
2 
150 
129 


6,548 


637 

61 

SI 

243 

6,898 

2,319 


5,885 


634 
49 
79 

245 

7,066 
2,448 


Total 

Grand  total.. 


460 


188 


10.127 


10,410 


336 


400 


16,675 


18,075 


a  Differences  from  statistics  published  in  1918  report  are  due  to  minor  discrepancies  in  previous  count, 
ft  Decrease. 

Improvements  in  aids  to  navigation  in  the  Service  generally  have 
been  made  during  the  year,  as  follows:  Twenty  Sxed  lights  were 
changed  to  flashing  or  occulting  (including  2  light  vessels);  the 
illummant  of  4  lignts  was  changed  to  incandescent  oil  vaper;  the 
illuminant  of  27  lights  (includii^  5  light  vessels  and  2  buoys)  was 
changed  to  acetylene;  tiie  illummant  of  9  lights  was  changed  to 
electric  incaiidescent. 

The  fog  signals  at  seven  important  stations  were  improved  by  the 
installation  of  air  diaphones  in  place  of  less  efficient  apparatus. 

Considerable  work  was  done  during  the  fiiscal  year  in  repairing 
damage  to  aids  to  navigation  caused  by  ice  floes  during  the  winter  of 
1917-18,  especially  to  screw-pile  structures  in  Chesapeake  Bay  and 
the  Potomac  River.  Much  was  also  done  in  repairing  hurricane 
damage  to  aids  in  the  Gulf  of  Mexico,  reconstructing  stations,  so  far 
as  practicable,  in  a  manner  calculated  to  better  withstand  future 
destruction. 
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The  mild  winter  of  1918;-19  presented  a  great  contrast  to  the 
severe  weather  of  the  preceding  winter  and  permitted  the  removal  of 
bnoys  from  their  stations  for  tne  winter  wiuiout  loss  or  trouble,  and 
in  some  cases  buoys  usually  removed  for  the  winter  were  kept  on 
station  throughout  the  year,  which  rarely  happens  in  north  Atlantic 
waters. 

Various  special  works  were  actively  in  progress  during  the  year, 
embracing  the  establishment  of  important  new  light  and  f  og-smnal 
stations  and  lighthouse  depots,  improvements  in  systems  of  &ed 
aids  and  buoyage,  etc.  Much  of  this  work  was  well  advanced  at  the 
dose  of  the  year. 

General  repairs  required  for  upkeep  of  aids  to  navigation  and 
maintaining  th^n  in  efficient  working  condition  were  continued 
during  the  year  so  far  as  available  funds  permitted,  but  insufficiency 
of  fimds  prevented  this  work  being  done  to  the  extent  needed  for 
proper  mamtenance  of  this  lai^e  amount  of  important  public  property. 

On  March  18,  1910,  the  unwatched  light  at  Molokim  Island, 
Hawaii,  completed  eight  years  of  service  without  having  been  ex- 
tinguished. This  lignt  was  the  first  compressed  acet;^ene  light 
established  on  the  Hawaiian  Idands. 

An  earthquake  and  tidal  wave  of  considerable  intensity  occurred 
in  Porto  Rico  and  vicinity  on  October  11, 1918.  Lighthouse  property 
was  not  seriously  damaged,  except  at  Point  Bormquen  and  Point 
Jiguero  Light  Stations,  iraich  were  practically  wrecked. 

Damage  to  lighthouse  property,  estimated  at  $13,500  was  sustained 
on  December  8,  1918,  by  afire  at  Execution  Rocks  Light  Station. 
N.  Y.  The  fog-signal  engine  and  machinery,  also  the  tower,  oil 
house,  and  dweUing,  were  aamaged. 

ALASKA. 

During  the  year  36  new  aids  were  established  in  Alaska.  Nineteen 
new  lights  were  established;  4  lights  were  changed  from  fixed  to 
flashing;  1  gas  and  beU  buoy  was  established;  also  13  unlighted  buoys 
and  3  beacons. 

The  total  niunber  of  aids  to  navigation  in  Alaska,  including  lights, 
gas  buoys,  fog  signals,  buoys,  and  daymarks,  in  commission  at  the 
dose  of  the  Mcalyear  ended  Jime  30,  1919,  was  475,  including  180 
Ughts  and  8  gas  buoys,  representing  an  increase  of  151  l^hted  aids 
since  Jime  30,  1910,  or  408  per  cent.  The  following  table,  which 
gives  the  total  nmnber  of  aids  to  navigation  on  Jtme  30  of  1910,  1915, 
and  of  each  succeeding  year,  illustrates  the  progress  in  establishing 
aids  in  the  Territory: 


Aids. 

1910 

1916 

1918 

1917 

1918 

1919 

Llffhtf., ....rxxx             .,.,r,.. 

87 

112 

147 

152 
7 
11 

1 
189 
66 

181 

7 

11 

1 

198 

81 

180 

Gas  bti03r8 • • 

8 

^0R«tgllftl8 »..,,t»T-TT-r.r 

0 

10 

U 

11 

Rii  nmarine  hfAl. 

1 

Buo]r8 • .....••.•.•.•..•..•...•.......•..•... 

84 
80 

187 
49 

181 
49 

211 

Paymarkii 

04 

ToUl 

100 

388 

888 

418 

489 

475 
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The  act  of  June  12, 1917,  appropriated  $60,000  for  establishing  and 
improving  aids  to  navigation  m  Alaskan  waters.  During  the  fiscal 
year  1919,  ei^t  acetylene  lights  and  one  gas  and  bell  buoy  were 
established  with  funds  from  these  appropriations. 

The  sundry  civil  act  approved  July  19,  1919,  appropriated  $76,000 
for  establishing  new  aids  to  navigation  and  improvements  of  existing 
aids.  Additional  special  appropriations  a^^egating  $225,000  wifl 
be  asked  of  Congress  to  contmue  the  work  of  general  increase  of  lights 
and  buoys  in  Alaska,  including  a  light  and  fog  signal  at  Cape  Spencer, 
Cross  Sound,  and  other  new  ai<£,  and  improvements  at  existing 
stations. 

The  sundry  civil  act  of  July  1,  1918,  contained  an  appropriation  of 
$90,000  for  a  lighthouse  depot  with  necessary  equipment  for  this 
district.  The  site  has  been  cleared  over  the  area  to  be  occupied  by 
warehouse,  shops,  etc.,  and  the  construction. of  the  wharf  was  about 
95  per  cent  completed  and  the  entire  project  about  35  per  cent  com- 
pleted on  June  30,  1919. 

OUANTANAMO,  SAMOA,  AND  GUAM. 

The  act  of  July  1,  1918,  appropriated  $14^00  for  dwellings  for 
keepers  and  improvements  at  Guantanamo  Bay,  Cuba.  Prepara- 
tions for  this  work  are  in  progress. 

The  aids  to  navigation  in  the  outlying  United  States  territory  at 
Guantanamo  Bay^  the  American  Samoan  Islands,  and  the  island  of 
Guam  are  maintained  under  the  supervision  of  the  naval  comman- 
dants by  means  of  allotments  made  from  the  appropriations  for  tiie 
Lighthouse  Service.  Reports  have  been  received  from  naval  officers 
injiocal  charge  indicating  that  the  aids  have  been  properly  main- 
tained, a^  an  approximate  annual  expense  as  follows:  Guantanamo, 
$4,555;  Samoa,  $872;  Guam,  $101. 

VESSELS  FOR  THE  UNITED  STATES  LIGHTHOUSE  SERYICE—URGEIVT 
NECESSITY  FOR  REPLACEBfENT  OF  VESSELS  WORN  OUT  AND 
DESTROYED. 

SBBVIOE  PEBFOBMED  BY  LIOHTHOUSE  VESSELS. 

In  the  operation  of  this,  the  most  extensive  lighthouse  service  in 
the  world,  covering  47,300  miles  of  general  coast  line  and  rivers, 
there  are  at  present  employed  117  vessels,  of  which  54  are  tenders 
and  63  are  light  vessels.  The  tenders  are  both  supply  ships  and 
buoy  tenders,  carrying  supplies  and  personnel  to  lighthouses  and 
lightships,  placing  and  canng  for  buoys,  and  doing  construction, 
repair,  and  inspection  work.  They  are  the  essential  arteries  of  the 
Service,  and  keep  up  the  most  continuous  and  extensive  patrol  of 
the  coasts  of  the  United  States.  If  anything  is  amiss  with  lightship, 
lighthouse,  or  buoy  they  are  promptly  dispatched  in  aid,  and  very 
frequently  give  succor  to  other  vessels  or  persons  or  property  in 
danger.  The  light  vessels  are  the  floating  lighthouses,  located  in 
the  most  important  positions  for  safeguarding  shipping,  and  many 
of  them  on  very  exposed  and  hazardous  stations  off  the  coasts  of  the 
country.  Equipped  with  distinctive  lights,  powerful  fog  signals, 
submarine  bells,  and  radio  commimication,  and  guarding  the  danger- 
ous points  of  the  coast  and  the  approaches  to  the  great  harbors,  they 
are  much  the  most  indispensable  of  the  aids  to  navigation. 
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No  vessels  are  exposed  to  more  serere  usage  than  the  vessels  of 
the  Lighthouse  Service.  The  tenders  are  continuously  on  the  go, 
handling  buoys  of  great  weight  in  proportion  to  the  size  of  the  vessel^ 
as  well  as  large  quantities  of  coal  and  other  supplies,  and  in  working- 
buoys  must  navigate  close  to  the  edges  of  reefs  and  shoals,  and  in  waters 
which  other  vessels  sh\m.  The  light  vessels  must  remain  at  anchor 
in  exposed  positions  off  the  coast  during  the  most  severe  gales  and 
hurricanes.  The  handling  of  buoys  and  supplier  must  often  be  done- 
in  a  seaway  \mder  diflBlcuTt  or  dang^ous  conditions. 

RELATION  TO  OTHER  GOVERNMENT  AOTIVrTIES. 

The  United  States  is  making  a  very  large  investment  in  shipping. 
The  total  amount  authorized  or  appropriated  by  Congress  for  the- 
Emergencv  Fleet  Corporation  to  October  15, 1918,  was  $3,671,000,000, 
covering  tne  purchase  and  construction  of  over  3,100  vessels,  or  more- 
than  double  the  total  number  of  seagoing  merchant  vessels  of  the- 
United  States  at  the  beginning  of  the  war.  The  expenditures  of  the^ 
Navy  Department  for  the  construction  of  new  vessels  for  the  one- 
fiscal  year  1918  were  about  $450,000,000.  The  expenditures  for 
vessels  for  the  Lighthouse  Service  should  be  considered  as  one  of  the 
relatively  small  items  of  insurance  for  this  great  investment  of  the- 
Government  in  shipping,  as  well  as  for  all  the  privately  owned  ship- 
ping of  this  country  and  the  shipping  of  other  coimtries  which  visits- 
our  shores.  The  United  States  expends  about  $40,000,000  a  year  on 
river  and  harbor  improvements,  and  the  maintenance  of  the  aids  to- 
navi^ation  is  indispensable  to  make  these  improvements  useful  to 
vessels. 

PRESENT  CONDITION  OF  VESSELS  AND  NECESSITY  FOR  UPKEEP. 

The  useful  life  of  a  lighthouse  tender  is  about  25  years  and  of  a. 
light  vessel  about  30  years  under  normal  conditions.  The  average- 
age  of  the  vessels  of  the  Lighthouse  Service  is  at  present  for  tenders 
22  years  and  for  light  vessels  28  years,  and  for  each  class  this  average^ 
has  increased  by  3  years  since  1914,  owing  to  lack  of  replacement  of 
vessels.  Of  the  light  vessels  now  in  use  20  are  more  than  30  years 
old,  and  of  the  tenders  17  are  more  than  25  years  old.  Twelve  of  the- 
light  vessels  are  over  50  years  old. 

To  maintain  54  tenders  and  63  light  vessels,  with  a  useful  life  as 
above  stated,  it  is  evident  that  on  an  average  2  tenders  and  2  light 
vessels  must  be  built  each  year,  and  the  recommendations  and  esti- 
naates  submitted  have  yearly  emphasized  this  fact.  In  the  9  years- 
since  1910,  however,  but  11  tenders  and  7  light  vessels  have  been 
built,  a  total  of  18,  or  only  one-half  the  number  of  replacements^ 
necessary  to  maintain  the  Service  on  its  former  basis  without  allowing 
for  any  increase.  Howeye'-  since  1910  the  number  of  aids  to  navigation 
maintained  by  this  Service  bas  increased  from  11,660  to  16,075,  a  total 
increase  of  4,415  or  38  per  cent,  and  three  new  districts,  Alaska,  Porto- 
Rico,  and  Hawaii  have  oeen  added ;  also  the  number  of  gas  buoys  main- 
tained has  increased  from  225  to  about  600,  and  the  number  of  auto- 
matic gas  shore  lights  has  increased  from  117  to  about  600.  All  of  these 
increases,  and  particularly  the  gas  buoys  and  automatic  shore  lights, 
have  added  greatly  to  the  work  of  the  tenders,  so  that  notwithstand- 
ing important  economies  in  tender  service  that  were  effected  at  the- 
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reorganization  in  1910,  the  present  number  of  tenders,  even  if  they 
were  efficient  modern  vessels,  has  become  inadequate  to  maintain 
the  Service  as  required  in  the  interest  of  navigation.  Many  of  the 
present  tenders  are,  moreover,  not  capable  of  giving  the  efficient 
work  required,  because  of  their  tvpe  (4  of  them  are  side-wheel  vessels 
built  36  or  more  years  ago)  and  their  not  being  designed  to  handle 
the  heavy  gas  buoys  which  have  been  developed  since  they  were 
built,  their  ace  (some  of  them  are  not  sufficiently  seaworthy  to  be 
sent  on  outside  work),  and  the  loss  of  time  due  to  necessity  for  fre- 
quent repairs.  Many  of  the  present  lightships  are  not  suitable  to  be 
placed  on  exposed  stations.  The  cost  of  repairs  and  overhaiil  be- 
comes so  heavy  that  it  is  not  economical  to  keep  in  commission 
vessels  after  they  have  reached  a  reasonable  limit  of  usefulness.  The 
effect  of  continuing  the  use  of  these  old  vessels  is  often  a  greatly 
diminished  output  of  work  with  the  same  or  greater. cost  of  opera- 
tion and  upkeep.  Of  more  importance  than  the  question  of  efficient 
And  economical  operation,  however,^  is  that  of  safeguarding  life. 
Both  lighthouse  tenders  and  lightships  are  engaged  on  hazardous 
duty,  and  their  officers  and  crews  should  not  be  required  to  serv/e 
on  vessels  which  have  passed  a  reasonable  limit  of  usefulness,  nor  can 
the  Lighthouse  Service  properly  perform  its  part  in  the  safeguarding 
of  life  and  property  on  the  navigable  waters  of  this  country  without 
necessary  vessel  equipment. 

RECENT  CONDITIONS   AFFECTING   VESSELS. 

The  deficiency  of  vessels  in  the  Lighthouse  Service  has  been  much 
accentuated  by  an  unusual  number  of  casualties  in  the  last  year 
and  a  half.  Since  January,  1918,  Diamond  Shoal  Liffht  Vessel  has 
been  sunk  on  station  by  a  German  submarine;  Cornfield  Point  Light 
Vessel  has  been  run  into  by  a  barge  and  sunk  on  station;  Cross  Rip 
Light  Vessel  has  been  destroyed  by  the  ice;  Thirty-five  Foot  Channel 
Light  Vessel  has  been  destroyed  by  fire  at  a  contractor's  dock;  and 
Bush  Bluff  Light  Vessel  and  the  tender  Gardenia  have  been  con- 
demned as  worn  out  and  not  worth  repair. 

All  of  the  tenders  of  the  Lighthouse  Service,  excepting  one,  were 
by  order  of  the  President  placed  on  duty^ith  the  Navy  Depart- 
ment during  the  period  of  tne  war,  and  during  this  time  from  April, 
1917,  to  Jiny,  1919,  have  been  performing  various  duties  for  that 
department  in  addition  to  doing  their  regular  lighthouse  work 
Some  of  tnis  naval  duty,  such  as  the  handling  of  protection  nets,  had 
been  strenuous  work  for  these  vessels.  As  a  result  of  this,  as  well 
as  the  shortage  of  tendera  and  the  difficulty  of  effecting  repairs 
under  war  conditions,  there  has  unavoidably  been  an  unusual  de- 
terioration of  vessels.  Experience  of  the  last  two  years  has  proven 
that  the  lighthouse  vessels  are  of  especial  value  in  time  of  national 
emergency,  which  is  an  additional  reason  for  the  proper  maintenance 
of  these  vessels.  The  tenders  are  tiie  best  available  type  of  small 
vessel  for  handling  moorings,  nets,  etc.,  and  the  light  vessels  are 
valuable  signal  stations  at  strategic  points  off  the  coast. 

No  appropriations  for  lighthouse  vessels  have  been  made  since 
the  act  01  June  12,  1917,  or  for  more  than  two  years.  Of  the  appro- 
priations made  at  that  time  that  of  $150,000  for  a  tender  for  the  tnird 
district  has  been  impracticable  to  use,  as  the  lowest  bid  received  for 
the  vessel  was  $333,800,  and,  on  readvertising,  $357,250,  not  includ- 
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ing  equipping  the  vessel.  The  appropriation  of  June  12,  1917,  of 
$150,000  intended  for  two  smaD  light  vessels  for  the  Great  Lakes  was 
barely  sufficient  to  contract  for  one  such  vessel.  War  conditions  in 
the  snipbuilding  industry  render  it  impossible  to  use  several  appro- 
priations or  balances  of  appropriations,  which  are  quite  insufficient 
imder  present  shipbuilding  costs.  Under  the  appropriation  of 
June  12,  1917,  of  $130,000,  for  a  light  vessel,  recent  bids  were 
$297,000,  $396,700,  and  $496,000  for  the  bare  vessel,  without  outfit. 

Due  to  war  conditions  and  insufficiency  of  appropriations,  no  new 
<5ontracts  for  large  lighthouse  tenders  have  been  made  since  Sep- 
tember, 1915,  and  since  June,  1916,  only  one  light  vessel  has  been 
contracted  for. 

Very  thorough  investigation  has  been  made  as  to  the  possibility 
of  obtaining  vessels  suitable  for  work  of  the  Lighthouse  Service 
from  the  Shipping  Board  or  from  vessels  no  longer  needed  by  the 
Navy  on  account  of  the  cessation  of  the  war.  It  was  found  that  the 
Shipping  Board  had  no  vessels  in  any  way  suitable.  From  the  Navv 
two  smdl  vessels  have  been  transferred  which  \\ill  be  used  for  shoal- 
urater  tender  work,  but  they  will  be  of  but  limited  usefulness. 
Tjighthouse  tenders  and  light  vessels  are  both  vessels  of  unusual 
requirements,  and  it  is  impracticable  to  meet  the  special  needs  of 
this  work  by  adapting  vessels  built  for  other  purposes. 

ESSENTIAL  PROGRAM  FOR  MAINTENANCE  OF  VESSELS  FOR  LIGHTHOUSE 

SERVICE. 

From  careful  estimates  and  examinations  as  to  the  condition  and 
further  serviceability  of  vessels  of  the  Lighthouse  Service,  if  is  found 
that  within  the  next  five  years  18  light  vessels  and  10  tenders,  as 
shown  in  the  following  list,  should  be  replaced  with  vessels  of  the  types 
indicated,  and  one  light  vessel  should  be  built  for  new  station.  As 
it  wiQ  require  under  favorable  conditions  from  two  to  three  years 
After  anpropriation  is  made  before  vessels  are  available  for  service, 
funds  snould  be  provided  now  for  17  of  these  vessels  most  urgently 
needed,  in  addition  to  3  vessels  for  which  estimates  have  been  here- 
tofore submitted,  two  to  be  built  under  the  authorization  of  June  20, 
1918,  and  one  to  renlace  Diamond  Shoal  Ijight  Vessel. 

The  vessels  for  wnich  appropriation  should  be  made  now  are  the 
following,  with  estimated  cost: 

To  replace  Diamond  Shoal  Light  Vessel :  Estimated  dost. 

Light  vessel  to  replace  No.  71,  Diamond  Shoal,  fifth  district,  claas  1. .    $450, 000 

To  be  built  under  authorization  of  June  20, 1918: 

Tender  to  replace  Jessamine,  fifth  district,  class  B 400, 000 

Tender  to  replace  Gardenia,  third  district,  claas  B 400, 000 

800,000 

Additional  vessels,  authorization  of  which  is  now  necessary: 

Light  vessel  for  Bamegat,  N .  J.  (new  station),  class  2 335, 000 

Light  vessel  to  replace  No.  51,  Relief,  third  district,  claas  2 335, 000 

Tender  to  replace  John  Rodgcars,  third  district,  class  B 400, 000 

Tender  to  replace  Holly,  fifth  district,  class  B 400, 000 

Tender  to  replace  Mistletoe,  third  district,  class  B 400, 000 

Light  vessel  to  replace  No.  43,  Relief,  eighth  district,  class  2 335, 000 

light  vessel  to  replace  No.  20,  Cross  Rip,  Mass. ,  second  district,  class  2 .  335, 000 
light  vessel  to  replace  No.  3,  Handkerchief,  Mass.,  second  district, 

cla«2 335,000 

Tender  to  replace  Goldenrod,  fourteenth  district,  inland  rivers. ......  100, 000 


Digitized  by  VjOOQIC 


700  REPORTS  OF  THE  DEPARTMENT  OP  COMMERCE. 

Additional  veesels,  authorization  of  which  is  now  necessarY — Continued.  cost. 

Light  vessel  to  replace  No.  11,  Scotland,  N.  J.,  third  (fistrict,  class  2.  >335,  OOO 
Light  vessel  to  replace  No.  44,  Northeast  End,  N.  J.,  third  district, 

class  2 335,  OOO 

Light  vessel  to  replace  No.  68,  Fire  Island,  N.  Y.,  third  district,  class  2. .  335, 000 
light  vessel  to  replace  No.  69,  Overfalls,  Del.,  third  district,  class  2. .  335,  OOO 
light  vessel  to  replace  No.  46,  Tail  of  Horseshoe,  Va.,  fifth  district, 

class  2 335,000 

Light  vessel  to  replace  No.  56,  North  Manitou,  Mich.,  twelfth  district, 

class  3 160,000 

Light  vessel  to  replace  No.  57,  Grays  Reef,  Mich.,  twelfth  district, 

class  3 *. 160,000 

Light  vessel  to  replace  No.  60,  Eleven-Foot  Shoal,  Mich.,  twelfth  dis- 
trict, class  3 160, 000 

Total 5,130,000 

On  May  15,  191 9,  in  a  letter  to  the  vSpeaker  of  the  House  of  Repre- 
sentatives in  connection  with  legislation  affecting  the  Lighthouse 
Service,  this  Department  requested  that  a  provision  be  mcluded 
authorizing  the  "Constructing  or  purchasing  and  equipping  light- 
house tenders  and  light  vessels  for  the  Lighthouse  Service, 
$5,000,000.''  This,  witn  tne  estimates  pending,  would  provide  for 
the  above  immediate  necessities.  The  large  number  of  new  vessels 
required  now  is  directly  due  to  the  conditions  of  recent  years  which 
have  prevented  replacement  of  vessels  in  this  Service  at  a  proper 
rate.  The  situation  is  not  unprecedented,  however,  for  m  the  sun- 
dry civil  act  of  March  4,  1907,  appropriations  were  made  for  building 
or*  completing  21  light  vessels  and  tenders,  and  an  amount  of 
$2,180,000  was  included  for  vessels.  For  10  of  these  vessels  there 
had  also  been  previous  appropriations. 

The  building  of  v^sels  for  this  Service  should  not  be  deferred  on 
account  of  present  shipbuilding  costs.  The  expense  will  undoubtedly 
be  materiallv  higher  tnan  the  costs  a  few  years  back,  but  there  is  no 
likelihood  of  any  early  reduction  in  building  costs.  This  replace- 
ment of  vessels  has  already  been  so  repeatedly  deferred  on  accoimt  of 
war  conditions  that  the  neet  of  this  Service  is  in  a  seriously  depre- 
ciated condition,  which  can  not  safely  be  permitted  to  continue. 
The  costs  of  these  vessels,  on  a  tonnage  basis,  will  be  higher  than  costs 
announced  by  the  Shipping  Board  for  building  fabricated  ships  for 
these  reasons:  The  lightnouse  vessels  are  small  and  of  a  special  type, 
will  be  built  in  small  numbers,  and  must  be  unusually  staunch  lor 
their  size.  Also,  the  Shipping  Board  per-ton  price  does  not  include 
investment  and  depreciation  of  plant,  which,  of  course,  every  con- 
tractor must  incluae  in  bidding  on  work.  The  Lighthouse  Service 
can,  however,  undoubtedly  obtain  more  favorable  bids  by  con- 
structing, as  is  proposed,  several  vessels  of  one  tj'pe  at  one  time. 
The  following  are  some  comparisons  as  to  the  costs  ot  vessels  of  small 
size  and  special  typos,  somewhat  comparable  with  the  required 
vessels  for  the  Lighthouse  Service.  In  January,  1919,  the  Coast 
Guard  contracted  for  building  five  cutters  at  $687,000  each.  These 
vessels  are  of  1,200  tons  construction  \^  eight,  or  will  cost  $572  per 
ton.  The  tender  Cedar,  completed  in  1917,  according  to  sworn 
statements  of  the  contractors,  cost  $448  per  ton  construction  weight 
to  build;  since  1917  there  has  been  material  increase  in  cost  of  ship- 
building. The  lowest  bids,  received  within  the  past  year,  were  $565 
per  ton  for  the  tender  Oaky  and  $539  per  ton  for  a  vessel  lor  the  Coast 
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Survey.  The  receut  contract  pric^  for  steel  barges  for  the  upper 
Mississippi  River  was  at  $401  per  ton;  these  barges  are  of  much 
simpler  construction  than  seagoing  vessels.  The  above  comparisons 
are  on  the  basis  of  constnlction  weight,  which  is  the  actual  weight 
of   vessel  without  supplies  or  load. 

List  of  lighthouse  vessels  requiring  replacement  vnthin  the  next  five  years  {not  allowing  for 

any  losses  of  vessels). 


Vessel. 

Age. 

Remarks. 

Replace  by- 

Necessary  to  build. 

UOHT  VESSELS. 

No.  71,  Diamond  Shoal. 

yr». 

Sunk  by  submarine. 
Sunk  by  collision.... 
Worn  out 

New  ship 

Class  1,  U«^t  vesseL 
Class  2,  Ught  vessel. 

No.  51,  Relief 

do 

No.  55,  Lansing  Shoal. . 

28 

38 
52 
26 
26 

67 
66 
37 
22 
22 
32 

28 
28 
26 

18 

28 
66 
22 
44 

38 
40 
36 
38 
47 
31 
40 
27 
23 
47 

Liehi  vessel  No.  99... 

(building). 
Ne.vshlp7. 

No.  43,  Relief 

do 

do 

Do. 

No.  20,  Cross  Rip 

do 

Do. 

No.  62.  Bar  Point 

do 

Canadians  will  provide. . 
Ught  vessel  No.  103  .. 

(buildmg). 
Ne'AT  ship 

No.  61,  Hiuron 

do 

No.  3,  Handkerchief.... 

do 

Class  2.  light  vessel. 

No.  11.  Scotland 

do 

do 

Do. 

No.  44,  Northeast  End. 

do 

do 

Do. 

No.  68.  Fire  Island 

do 

do 

Do. 

No.  69.  Overfalls 

Less  exposed  station. 
Worn  out      

do 

Do. 

No.  46.  Tail  of  Horse- 

 do 

Do. 

shoe. 
No.  56.  Manltou 

do 

do 

Class  3. 

No.  67,  Grays  Reef 

No.    60.    Eleven-Foot 

Shoal. 
No.   73,    Pollock  Rip 

Slue. 
No.  48,  ComBeld 

do 

do 

Do. 

do 

Less  exposed  station. 
Worn  out 

do 

do 

Light  vessel  No.  73 

New  ship 

Do. 
Class  2,  light  vessel. 

No.  34,  Charleston 

do 

Class  1,  Ught  vessel. 

No,  70,  San  Francisco . . 

do 

do 

Do. 

No.  89.  Brenton  Reef... 

TKMDEB8. 

Jessamine. 

do 

Worn  out 

Light  vessel  No.  69 

New  tender 

Class  B,  tender. 

Gardenia 

Condemned 

do 

Do. 

John  Rodeers 

Worn  out 

do 

Do. 

Holly 

do 

do 

Do. 

M|«t|A<^  , 

do 

do 

Do. 

Ooldenrod 

do 

do 

Class  special. 
Class  B.  tender. 

Arbntus 

do 

do 

lilac 

do 

do 

Class  A,  t^der. 

-Snowdrop 

do 

do 

Class  Bi  tender. 

Myrtle 

do 

do 

Do. 

Additional  vessels  required  for  new  station. 

Light  vessel,  Barnegat,  N.J Class  2 

Tender  for  Alaska Class  B 

General  types  of  vessels  proposed. 


Vessel. 


UOHT  XESSELS. 

Class  1 .  most  exposed  stations 

Class  2.  exposed  stations 

Class  3.  Great  Lakes  stations 

TENDERS. 

Class  A,  seagoing 

Class  B,  coastwise , 

Class  special,  inland  rivers 


Length. 


FeH, 
147 
136 
96 


190 
170 
160 


Construction 
weight. 


Tons. 


615 
615 
240 


1,000 
620 
250 


Cost 
per  ton. 


1660 
660 
660 


650 
660 
400 


Esti- 
mated 
oost. 


$400,000 
336,000 
160,000 


660,000 
400,000 
100,000 
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ADiaHISTRATION. 

The  payquestion  is  a  very  serious  one  throughout  the  Lighthouse- 
Service.    The  bonus  increases  made  by  Congress  have  prov^  inade- 
quate to  meet  the  difficulty,  and  consequently  do  not  satisfy  the- 
personnel.    This  bonus  averages  about  10  per  cent  to  15  per  cent 
over  prewar  salaries,  which  is  very  much  less  than  the  well-authenti- 
cated figures  as  to  the  increased  cost  of  living  during  the  same  period. 
Discontent  is  increased  by  the  fact  that  in  certain  classes  of  occupa- 
tion, both  without  and  within  the  Government  service,  increases  of 
compensation  have  been  made,  equaling  or  exceeding  the  increased 
cost  of  living,  and  that  in  the  organization  of  new  Government 
activities  mu^  higher  scales  of  compensation  have  been  set.     Within 
the  Lighthouse^  Service  itself  serious  inequalities  have  arisen  through 
the  inability  to 'extend  throughout  the  Service  the  same  proportionate 
increase  made  in  certain  occupations  because  of  the  action  of  outside 
Government  boards.     Serious  discrepancies  result,  which  the  esti- 
mates submitted  will  endeavor  to  correct.     The  complaints  of  the 
actual  difficulty  of  Uving  decently  and  supporting  a  family  on  the 
present  compensation  in  some  grades  are  known  U>  be  well  founded. 
Such  adjustments  as  possible  to  meet  the  situation  have  been  made. 

Much  difficulty  has  been  had  in  maintaining  sufficient  and  efficient 
complements  on  vessels  of  the  Lighthouse  Service,  notwithstanding^ 
increases  of  pay  scales.  (Jreat  credit  is  due  to  many  of  the  officers 
of  these  vessek  for  their  loyal  work  and  standing  by  the  Service  under 
these  difficult  conditions. 

A  revised  schedule  of  pay  for  keepers  of  lighthouses  was  put  in  effect 
on  November  1,  1918,  upon  the  appropriation  by  Congress  of  funds 
for  carrying  out  the  provisions  of  tne  act  of  Jime  20,  1918,  increasmg 
the  average  pay  of  keepers  from  $600  to  $840  per  annum. 

The  general  organization  of  the  Service  remained  unchanged  during 
the  fiscal  year. 

The  appropriations  for  the  maintenance  of  the  Lighthouse  Service 
for  the  nscal  vear  1920  were  $1,054,600  less  than  the  estimates  sub- 
mitted, and  additional  funds  will  be  necessary  for  even  the  minimum 
maintenance  of  the  Service  during  this  fiscal  year;  for  this  deficiency 
estimates  will  be  submitted.  During  the  last  fiscal  year  $774,000 
was  transferred  from  Navy  Department  appropriations  to  make  good 
deficiencies  in  the  maintenance  of  the  Lighthouse  Service,  but  as 
the  vessels  and  stations  were  transferred  back  on  Julv  1,  1919,  funds 
will  not  be  available  from  the  similar  provisions  in  t&o  Naval  appro- 
priation act  this  year. 

The  Department  approved  regulations  for  the  distribution  of 
Lighthouse  Service  publications  on  a  sales  basis,  pursuant  to  act  of 
Congress  of  June  20,  1918,  and  this  was  put  in  efltect  January  1,  1919. 
Sales  agencies  have  been  established  at  the  principal  ports,  and  in- 
clude marine  dealers  and  varioas  Government  officers.  Returns  of 
sales  are  made  to  the  Superintendent  of  Documents,  Washington, 
D.  C,  who  supplies  agents  with  the  necessary  feopies  of  the  publica-^ 
tion  and  accounts  for  the  proceeds. 

Systematic  inspections  nave  been  continued  in  the  various  light- 
house districts  01  the  technical  work,  business  methods,  and  prop- 
erty accoimts. 
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In  order  to  take  advantage  of  local  markets,  the  Department 
authorized  the  sale  of  such  empty  oil  cans  as  may  accumulate  at 
light  stations,  etc.,  without  the  usual  method  of  condemnation  and 
sale.    This  has  proved  advantageous  to  the  Grovemment. 

The  President  on  February  25,,  1919,  signed  a  proclamation  re- 
serving for  lighthouse  purposes  the  southwest  cay  of  Serrano  Banks, 
also  such  suitable  portions  of  Quito  Sueno  Banks,  located  in  the  west- 
em  part  of  the  Caribbean  Sea,  as  the  Department  may  desire,  also 
Roncador  Cay,  by  proclamation,  signed  Jime  5,  1919. 

On  April  8,  1919,  and  June  2, 1919,  respectively,  the  President,  by 
proclamation,  restored  to  the  control  of  the  government  of  Hawaii 
property  of  the  Lighthouse  Service  no  longer  needed  for  lighthouse 
purposes,  situated  at  McGregor  Point,  on  the  island  of  Maui,  con- 
taining about  4.2  acres,  and  256  square  feet  at  Honolulu,  Hawaii. 

On  April  16,  1919,  the  President,  by  Executive  order,  reserved  for 
lighthouse  purposes  three  unsurveyed  islands  in  the  Straits  of  St. 
Mary,  an  arm  of  Lake  Huron,  known  as  Squaw  Island  and  Pipe  Island 
Twins. 

On  April  22,  1919,  the  President,  by  Executive  order,  reserved  for 
%hthouse  purposes  fractional  sec.  32,'  T.  15  S.,  R.  15  W.,  Louisiana 
meridian,  La.,  containing  45.56  acres.  The  reservation  is  located  at 
Sabine  Pass,  La. 

ENGimSERIN G  AND  CONSTRUCTION. 

The  most  important  items  of  construction  work  completed  during 
the  fiscal  vear  were  the  new  light  and  fog-signal  stations  at  Lorain 
Harbor,  Ohio;  Sand  Hills,  Mich.;  and  Lime  Kiln,  San  Juan  Island, 
Wash.  Three  acetylene  lights  were  established  in  the  Caribbean 
Sea.  An  unwatched  acetvlene  light  was  established  at  Dog  Island, 
Me.  Eight  acetylene  lights  were  established  in  Alaska.  Riprap 
was  placed  as  a  protection  against  ice  at  various  light  stations  on 
Chesapeake  Bay  and  Potomac  Itivei*.  These  works  are  described 
on  pages  772  to  777. 

Improvements  consisting  of  electric  lighting  installation  and  elec- 
tric welding  equipment  at  Woods  Hole  (Mass.)  Lighthouse  Depot 
were  completed. 

Other  important  works  in  progress  at  the  close  of  the  fiscal  year 
included:  Riprap  at  Duxbury  Pier  and  Scituate  Breakwater  Llight 
Station,  Mass.;  aids  to  navigation,  Hudson  River,  N.  Y.;  aids  to 
navigation.  East  River,  ?i.  Y.,  Great  Salt  Pond  Light  Station,  R.  I. 
improvements;  Hunts  Point,  N.  Y.,  light  and  fog  signal;  Staten 
Island  Lighthouse  Depot,  N.  Y.,  rebuildmg  wharves,  coal  sheds,  and 
other  improvements;  Ambrose  Channel,  N.  Y.,  improving  buoyage; 
aids  to  navigation  J  Delaware  River,  Pa.  and  Del.;  Joe  Flogger  ShoaL 
Del.,  improving  aids;  Cape  Charles  Citv,  Va.,  improving  lights  ana 
fog  signals;  Chesapeake  Bay,  Md.  and  Va.,  improving  aids  to  navi- 
gation; repairing  ice  and  storm  damage.  Chesapeake  Bay  and  Po- 
tomac River.  Improving  buoyage,  fiitn  district;  aids  to  naviga- 
tion, St.  Johns  River,  Fla.;  repairmg  and  rebuilding  aids  to  naviga- 
tion damaged  by  storm  and  ice,  Atlantic  coast;  repairing  and  re- 
building aids  to  navigation,  Florida  Reefs,  Fla.;  repairing  and  re- 
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building  aids  to  Davigation  damaged  by  hurricane.  Gulf  of  Mexico 
^aad  Mississippi  River  below  New  Orleans,  La. ;  improving  aids  to  navi- 

fation  Conneaut  Harbor,  Ohio;  estaolishing  aids  to  navigation, 
furon  Harbor,  Ohio;  improving  aids  to  navigation,  Fairport  Harbor, 
Ohio;  aids  to  navigation,  Keweenaw  Waterway,  Mich.;  aids  to  navi- 
gation, St.  Marys  River,  Mich.;  repairing  Spectacle  Reef  Lijght  Sta- 
tion, Mich.:  improvements  at  Detroit  Lightnouse  Depot,  Mich.-  im- 
proving aios  to  navigation,  Detroit  River,  Mich,  j  establishing  a  liffht 
and  fog  sijgnal  at  White  Shoal,  Mich.;  rebuildmg  Chicago  Harbor 
light  station,  HI.;  aids  to  navigation.  Indiana  Harbor,  Ind.;  improv- 
ing aids  to  navigation,  Alaska;  establishing  a  li^ht-house  depot  at 
Ketchikan,  Alasxa;  improving  aids  to  navigation,  Puget  Sound, 
Wash. J  improving  aids  to  navigation  Washington  and  Oregon;  aids 
to  navigation.  Pearl  Harbor,  Hawaii.  These  works  are  described  on 
pages  738  to  745. 

IMPROVEMBNT  OF  APPARATUS  AND  EQUIPBfENT. 

Radio  equipment  was  installed  on  32  light  vessels  and  on  16  tenders 
during  the  fiscal  year.  At  the  end  of  the  fiscal  year  40  light  vessels 
and  23  tenders  in  all  had  been  equipped  with  ramo  installations. 

The  installation  of  telephones  at  li^ht  stations  was  continued 
during  the  year.  This  work  was  done  oy  the  United  States  Coast 
-Guard  under  an  appropriation  made  by  act  of  June  12^  1917,  to 
develop  coastal  communications,  including  connections  with  impor- 
tant light  stations.  On  Jime  30,  1919,  there  were  139  light  stations 
•80  connected. 

Experiments  and  tests  continued  during  the  fiscal  vear  with  various 
devices  and  equipment  used  in  lighthouse  work  have  resulted  in 
developing  improvements  in  the  interests  of  efficiency  and  econoniy 
in  the  service.  Ainong  these  may  be  mentioned  improvements  in 
diaphon)e  installations,  resulting  in  simplicity  of  operation,  reduced 
space  reauired  for  machinerv,  and  lowered  initial  cost.  A  new  type 
of  metal  Duoy  was  developed  for  use  in  defining  shoal-water  channels, 
being  an  improvement  over  wooden  spar  buoys  which  are  less  con- 
spicuous as  aids  and  more  expensive  to  maintain  under  ice  conditions. 
The  stability  of  the  type  L  gas  and  bell  buoy,  where  moored  in  the 
-exposed  waters  of  Alaska  and  likely  to  be  weighted  with  ice,  was 
improved. 

An  experiment  carried  out  to  detennine  whether  a  bell  buoy  can  be 
arrangea  to  give  a  definite  characteristic  has  been  successf tdly  accom- 
plishra  by  tne  installation  on  a  gas  buoy  of  a  bell  operated  by  com- 
pressed carbon-dioxide  gas  in  storage  tanks.  The  tanks  are  located 
m  one  of  tiie  pockets  of  the  buoy,  and  the  bell  sounds  continuously 
one  stroke  every  16  seconds.  The  buoys  successfully  replaced  a  light 
vessel. 

On  account  of  immunity  from  wood-boring  worms  the  use  of  pal- 
metto piles  has  been  extended  in  southern  waters. 

An  improved  device  for  fastening  moorings  to  buoys  in  the  upper 
Mississippi  River  was  tested  and  proved  satisfactory. 

Investigation  of  the  use  of  radio  for  fog-signal  purposes  was  inter- 
rupted by  war  activities.    Recently  the  Navy  Department  has  estab* 
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lished  a  number  of  radio-compass  stations  equipped  to  furnish  bear- 
ings to*vessels.  Further  investigation  of  tne  possibilities  of  radio 
signals  for  aiding  vessels  in  fog  is  in  progress.^ 

An  improved  method  of  making  concrete  sinkers  for  buoys  in  one 
of  the  river  districts  was  adopted  with  satisfactory  results. 

PERSONNEL. 

On  June  30,  1919,  there  were  5,964  persons  employed  in  the  Light- 
house Service,  including  125  technical,  156  clerical,  and  5,683  employ- 
ees connected  with  light  stations,  vessels,  and  depots.  This  Service 
is  charged  with  the  maintenance  of  aids  to  navigation  along  47,300 
statute  miles  of  general  coast  line  and  river  channel. 

The  following  table  gives  the  nunaber  of  employees  (all  authorized 
employees,  including  some  vacancies)  of  the  Lighthouse  Service  at 
the  end  of  the  fiscal  vear  and  a  comparison  of  tne  totals  with  those 
for  the  previous  fiscal  year: 

Emflotees  in  the  Liqhthousb  Sbrvicb  on  June  30,  1919. 


District. 


95 

If 

I 


g2 

3'S 


g 

H 


29 


Bureau , 

First 

Second 

Third 

Fourth 

Fifth 

Sixth 

Seventh 

Eighth 

Ninth 

Tenth 

Eleventh 

Twelfth 

Thirtoenth.. 
Fourteenth. . 
Fifteenth.... 
Sixteenth... 
Seventeenth. 
Eighteenth. - 
Nineteenth.. 


114 
79 

179 
67 

165 
55 
41 

110 
41 
69 

161 

156 


36 
81 
IOC 
27 


2 

2 

309 

536 

123 
5 


71 
220 
285 

32 
287 
140 

37 
121 

24 

28 
113 

98 

19 


20 
53 
130 
94 
30 


Total,  1919. 
Total,  1918. 


128 
120 


1,477 
1,457 


254 
256 


1,513 
1,524 


1,802 
1,736 


Increase.. 
Decrease. 


20 


14 


44 

213 
342 
8i7 
125 
647 
266 
107 
363 

91 
138 
367 
306 
331 
689 
887 
152 
378 
251 

73 


6,967 
6,899 


08 


156130— COM  191^ 


-45 
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The  retirement  system  for  the  field  service  of  the  Lighthouse  Service 
was  put  in  effect  upon  the  appropriation  by  Congress  of  the  necessary 
fimds  by  act  approved  November  4,  1918.  By  the  same  act  the 
retirement  law  was  amended  to  the  extent  that  the  provisions  of 
the  law  do  not  applv  to  persons  in  the  field  service  whose  duties  do  not 
require  substantially  all  their  time.  The  nimiber  of  retirements  up 
to  June  30,  1919,  was  100,  including  88  persons  70  years  and  over. 
The  effect  of  the  retirement  system  has  been  very  advantageous 
both  to  the  Service  and  the  personnel,  and  at  a  moderate  expense. 

Up  to  June  30,  1919,  a  total  of  152  persons  from  the  Ld^hthouse 
Service,  exclusive  of  those  transferred  by  Executive  order,  had 
entered  the  Army  or  Navy,  making  with  tnose  transferred  a  grand 
total  of  1,284  employees  who  have  entered  the  military  services,  or 
23  per  cent  of  the  normal  force  of  the  Lighthouse  Service. 

The  employees  of  the  Lighthouse  Service  subscribed  liberally  to  the 
fifth  Victory  liberty  Loan,  as  well  as  to  nrevious  Liberty  Loans. 
They  have  also  liberally  purchased  War  saving  Stamps  and  dis- 
played commendable  activity  in  the  food-conservation  campaims. 

The  Comptroller  of  the  Treasury  has  made  a  decision  that  light- 
house employees  who  have  been  transferred  to  the  service  and 
jurisdiction  of  the  Navy  Department  by  Executive  order  are  not 
entitled  upon  discharge  to  the  $60  bonus  provided  by  act  of  February 
24,  1919,  for  persons  serving  in  the  mihtary  or  naval  service  of  the 
United  States  during  the  war. 

The  Acting  Secretary  of  the  Treasury  on  March  22,  1919,  advised 
that  light  keepers  and  officers  and  crews  of  vessels,  after  being 
retired,  are  not  entitled  to  the  benefits  of  the  Public  Health  Service 
free  of  chaise. 

During  tne  fiscal  year  services  in  saving  life  and  property  were 
rendereaand  acts  of  heroism  performed  by  employees  of  the  Light- 
house Service  on  111  occasions.  Many  of  these  acts  were  considered 
especi^y  meritorious  and  the  employees  were  individually  com- 
mended by  the  Secretary  of  the  Department.  A  list  in  detail  of 
services  rendered  is  given  on  pages  747  to  751. 

Ralph  H.  Goddard,  superintendent  of  the  second  lighthouse  dis- 
trict, died  March  4,  1919.  Mr.  Goddard  entered  the  Lighthouse 
Service  in  1887  and  served  continuously  until  his  death.  EUs  record 
is  a  creditable  one,  he  having  worked  his  way  up  solely  on  personal 
merit  through  the  various  igrades  of  employment  on  lighthouse 
vessels  and  m  the  supply  department  at  the  general  lighthouse 
depot.  Li  Jime,  1912,  ne  was  placed  in  charge  of  the  second  light- 
house district,  holding  this  position  at  the  time  of  his  death. 

The  keeper  and  one  of  the  assistant  keepers  at  Sand  Island  Light 
Station,  Ala.,  were  missing  when  the  station  was  visited  in  January, 
1919,  to  investigate  a  report  of  the  extinguishment  of  the  light. 
Nothing  hps  been  learned  as  to  the  fate  of  these  two  men,  but  it  is 
supposed  that  they  lost  their  lives  by  the  capsizing  of  their  launch 
while  going  ashore  for  the  purpose  of  taking  to  the  station  another 
assistant  keeper  who  had  been  ashore  on  leave. 
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COST*KBBPmO  SYSTEM  AND  RESULTS. 

The  system  of  cost  keeping  for  the  service  was  modified,  reducinjf 
the  amount  of  detail  work  required  in  district  offices  without  sacri- 
ficing the  more  essential  data  furnished.  This  modification  was 
necessary  in  order  that  other  important  work,  increased  by  the  extra 
w:ork  due  to  war  conditions,  might  be  kept  up. 

A  generalized  sunmiary  oi  costs  for  the  fiscal  year  ended  June  30, 
1919,  follows,  as  derived  from  this  cost-keeping  system.  The 
figures  ^ven  are  inclusive  of  amoimts  pftid  employees  from  the- 
appropnation  increase  of  compensation.  Department  of  Commerce. 
Notwithstanding  the  most  careful  and  painstaking  efforts  to  econo- 
mize in  every  (urection,  the  continued  extraordinary  advance  in  tbe- 
price  of  labor  and  materials  is  clearly  shown  in  the  increased  cost 
reported  for  practically  all  features. 
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APPROPRUnONS  AND  BXPBNDITURBS. 

The  appropriations  for  the  maintenance  of  the  Lighthouse  Service 
for  the  fiscal  year  1920  were  |6,690;430,  being  $255,568  in  excess  of 
those  for  the  preceding  fiscal  year  and  include  $45,000  for  retired  pay. 
These  apwopriations  were  $1,054,600  less  than  the  estimates  sud- 
mitted.  The  appropriations  for  special  works  made  for  the  fiscal  year 
1920  amounted  to  $354,400. 

On  October  1,  1918,  an  allotment  of  $100,000  was  made  from  the 
appropriation  for  national  security  and  aefense  for  establishing 
necessary  lights  in  the  Caribbean  Sea. 

The  average  appropriations  for  special  works  for  the  10  preceding 
years,  1910  to  1919,  inclusive,  amounted  to  $577,668. 

Ilie  detailed  estimates  for  the  fiscal  year  1921  are  given  on  page  69. 
The  total  amount  for  general  maintenance  is  $1,694,238.40  more  than 
the  appropriation  for  the  present  year.  Particular  attention  is  again 
invited  to  the  urgent  need  of  the  Lighthouse  Service  for  additional 
funds.  The  increase  in  the  cost  of  sdl  materials  has  continued,  sal- 
aries and  wages  have  been  or  must  be  advanced,  and  in  order  that 
the  Service  may  be  maintained  at  a  proper  standard  of  efficiency 
a  corresponding  increase  in  its  appropriations  is  necessary.  The 
Biu*eau  desires  to  lay  special  stress  on  this  matter,  and  on  page  702 
includes  a  more  detailed  statement  with  reference  to  pay. 

Increases  are  urgently  needed  in  the  pay  scale  of  the  Bureau  of 
Lighthouses  in  Washington,  and  it  is  imaerstood  this  general  subject 
will  be  considered  by  the  Joint  Commission  on  the  Redassification  of 
Salaries. 

Estimates  for  22  special  works  have  been  submitted,  aggregating 
$7,989,500  considering  only  group  1,  of  which  items  amountmg  to 
$1,423,000  are  authorized  by  law.  This  estimate  is  $7,635,100  more 
than  the  appropriation  for  special  works  for  the  preceding  year,  and 
includes  a  numoer  of  important  works  for  which  estimates  were  sub- 
mitted last  year,  but  which  were  not  included  in  the  appropriations. 
The  estimates  include  6  new  lighthouse  tenders,  14  new  light  vessels, 
4  new  hghthouse  depots,  3  items  for  establishing  or  improving  aids 
in  general  localities,  5  items  for  improvements  of  harbor  or  channel 
lights  and  other  aids,  2  items  for  establishing  or  completing  light  and 
fog-signal  stations,  and  4  items  for  improvement  of  lighthouse 
depots. 

In  selecting  and  submitting  estimates  for  these  special  works 
believed  to  be  most  important,  there  were  considered  estimates 
submitted  by  officers  in  the  various  districts  and  others  for  new 
lighthouse  and  ship  construction  aggregating  about  $9,920,000. 
l^ny  items  not  included  in  the  estimates  for  thS  year  are  thought  to 
be  meritorious,  and  the  more  important  of  them  are  included  in  group 
2  of  the  estimates  for  special  works,  submitted  for  consideration  as 
the  resources  of  the  Government  permit  them  to  be  taken  up.  Expla- 
nation of  the  necessity  for  each  of  the  items  of  special  works  is  included 
with  the  estimates. 

The  tables  following  give  comparisons  of  appropriations  and  expen- 
ditures for  the  Lighthouse  Service,  beginning  with  the  fiscal  year 
1916  and  including  the  estimates  for  1921. 
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Appbopbiations,  L10HTHOU8S  Sbbyiob,  Fiscal  Ybabs  1916-1920,  wrra  Estimatbs 

FOB  1921. 

[The  salaries  and  aUowanoes  of  officers  of  the  Army  on  duty  with  the  Lighthouse  Servloe  are  not  Inolnded 

inthlsUble.] 


Item. 


Appropriations. 


Estlmatee. 


1916 


1917 


1918 


1919 


1920 


1921 


MAINTENANCE. 


Salaries,  Bureau  of  Lighthouses. . 
Salaries  of  keepers  of  lighthouses. . 
General    expenses,    Lighthouse 

Service 

Salaries,  Hothouse  vessels « . . 

Salaries,  Ll^thouse  Service 

Retired  pay.  Lighthouse  Service. 


164,030 
940,000 

2,776,000 

1,010,000 

375,000 


164,030 
940,000 

2,790,000 

1,070,000 

375,000 


164,030 
940,000 

2,850,000 

1,104,650 

880,000 


165,430 
1,194,432 

3,500,000 

1,265,000 

880,000 

30,000 


165,430 
1,300,000 

3,500,000 

1,400,000 

380,000 

45,000 


$79,668.40 
1,330,000.00 

4,300,000.00 

2,100,000.00 

490,000.00 

85,000.00 


Total  for  maintenance. . 


5,164,080 


5,239,030 


5,338,680 


6,434,862 


6,690,430  I    8,384,668.40 


Unexpended   balances   (obligBp 
tlons  estimated) 


SPECIAL  WOBK. 

New  light  and  fog-signal  stations. 

Light  vessels 

Lighthouse  tenders 

Keepers' dwellings 

Improvement  of  aids 

Lighthouse  depots 


Total  for  special  works 

Total  maintenance  and  spe- 
cial works 


47,171 


67,377 


14,100 


66,283  |. 


250,000 


103,000 
"26,' 066' 


156,000 
280,000 
210,000 


80,000 


6,400 ; 


736,000 
50,000 


613,000 
21,000 


169,600.00 
4,150,000.00 
2,060,000.00 
;   50,000 

795,000  !   268,000  I   481,850.00 
288,000  I   30,000  |  1,128,050.00 


250,000 


5,414,030 


999,000 


6,238,030 


1,279,300 


6,617,980 


1,163,000  I   354,400  I  7,989,500.00 


7,597,862  I  7,044,830  16,374,168.40 


EXPENDITUBES   PBOM  ApPBOPBIATIONS,  LIGHTHOUSE   SbBVICE,  FiSCAL  YeABS 

1915-1919. 

[Actual  expenditures,  regardless  of  year  of  appropriation.] 


Expenditures. 

1915 

1916 

1917 

1918 

1919 

Jfnr  TnMntAnATIce 

$5,111,121 
500,516 

$5,002,706.25 
748,833.50 

$5,220,473.07 
651,298.99 

$6,246,088.83 
499,633.24 

$6,694,537.90 
880,958.40 

For  special  works 

Total 

5,611,637 

5,761,539.76 

6,871,772.06 

6,745,722.07 

7,575,496.30 

In  addition  to  the  appropriations  listed  above,  funds  have  been 
received  from  the  Navj^  Department,  or  are  to  be  transferred  as 
required,  in  pavment  oi  expenditures  and  obligations  bv  the  Light- 
house Service  during  the  fiscal  vear  1919,  on  accoimt  of  vessels  and 
stations  temporarily  transferred  to  that  department,  and  for  which 
the  appropriations  of  the  Lighthouse  Service  were  to  that  extent 
insumcient,  as  follows: 

To  credit  of  general  expenses,  Lighthouse  Service,  1919 $626, 000 

To  credit  of  salaries,  lighthouse  veesels,  1919 200,000 

Total 825,000 

The  amoimt  transferred  to  the  credit  of  salaries,  lighthouse  vessels, 
1919,  proved  to  be  in  excess  of  that  required,  and  the  imused  balance 
will  be  returned  to  the  Navy  Department  as  soon  as  all  obligations 
are  ascertained. 
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Financial  benefits  not  included  in  the  above  statement  were  received 
by  the  Lighthouse  Service  from  the  following  sources: 

During  the  fiscal  year  1919  employees  of  the  Lighthouse  Service 
were  paid  a  total  of  $375,252  from  the  appropriation  increase  of 
compensation,  Department  of  Commerce,  m  addition  to  salaries 
paia  from  Lighthouse  appropriations. 

MedicaJ-treatment  by  the  Public  Health  Service,  without  charge, 
was  received  by  approximately  566  employees  of  the  Lighthouse 
Service  during  the  fiscal  year  for  an  aggregate  of  approximately 
4,200  days. 

Compensation  for  injuries  imder  the  employees'  compensation  law 
was  received  by  some  employees  of  the  Lighthouse  Service,  and  ad- 
vantage was  taken  of  the  oenefits  of  War  Risk  Insurance  by  some  of 
the  employees  on  vessels  or  at  stations  transferred  to  the  Navy 
under  tne  war  emergency. 

LIGHTHOUSE  DEPOTS. 

Construction  of  the  lighthouse  depot  for  the  sixteenth  district,  at 
Ketchikan,  Alaska,  for  which  an  appropriation  of  $90,000  was  made 
by  act  of  July  1,  1918,  was  actively  carried  on  during  the  vear.  On 
June  30,  1919,  the  wharf  was  about  95  per  cent  completea,  and  the 
entire  work,  including  storehouse,  shops,  etc.,  about  35  per  cent 
completed. 

Important  improvements  are  in  progress  at  the  General  Lighthouse 
Depot,  Tompkinsville,  N.  Y.  The  act  of  March  28,  1918,  appropri- 
ated $60,000  for  repairs  to  the  wharves.  This  work  includes  the 
removal  of  the  old,  wooden  wharf  decks  and  relaying  them  with 
reinforced  concrete,  with  the  installation  of  additional  steelwork, 
cast-iron  pile  colimins,  manholes,  etc.  In  order  to  permit  use  of  the 
wharves  while  improvements  are  inprogress,  the  work  is  being  done 
in  three  sections,  one  at  a  time.  The  &st  section,  the  south  wharf, 
was  completed  in  February,  1919.  It  is  expected  that  the  second 
section  will  be  completed  about  September,  1919,  after  which  the 
remaining  section  wiD  be  taken  up.  The  act  of  June  20, 1918,  author- 
ized $65,000  for  improving  and  extending  the  wharves  at  this  depot, 
but  no  appropriation  has  been  made,  it  is  intended  to  extend  the 
wharves  eastward  to  the  harbor  line  forming  an  outer  basin,,  as  the 
present  inclosed  basin  is  entirely  too  small  to  accommodate  the  ves- 
sels which  now  tie  up  there. 

In  August,  1918,  the  Pr^ident  approved  and  authorized  an  allot- 
ment of  $175,000  from  the  fxmd  for  the  national  security  and  defense 
for  certain  necessary  improvements  at  the  general  lighthouse  depot, 
consisting  of  the  removal  of  certain  buildings  and  tne  construction 
of  a  new  boiler  and  plate  shop,  a  new  iron  shed  and  racks,  and  a 
new  coal  pocket.  The  allotment  also  covers  the  machinery  and 
equipment  needed  for  these  structures.  The  work  is  well  imder 
way,  and  the  entire  project  will  be  completed  about  December  30, 
1919. 

The  act  of  Jiily  19,  1919,  appropriated  $30,000  for  extending 
and  enlarging  the  machine  shop  at  tnis  depot,  and  plans  are  being 
prepared. 
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The  act  of  June  12,  1917,  appropriated  $21,000  for  imiwoving 
the  ofl&ce  and  laboratory  at  this  depot.  This  work  has  been  com- 
pleted, except  the  installation  of  a  neating  system  and  other  work 
of  minor  importance. 

The  act  of  July  1,  1918,  appropriated  $85,000  for  the  construction 
of  a  depot  for  the  second  lighthouse  district.  A  portion  of  the 
old  marme^hospital  property  m  Chelsea  has  been  transferred  as  a 
site  for  this  depot.  The  wort  is  in  progress,  but  the  amount  ayailable 
is  quite  insufficient  for  the  complete  construction  imder  existing 
conditions. 

The  act  of  Jime  20,  1918,  authorized  $275,000  for  improyements 
at  the  lighthouse  depot  at  Portsmouth,  Va.,  or  establisning  a  new 
depot,  but  no  appropriation  has  been  made  for  this  work.  This 
is  the  principal  aepot  of  one  of  the  largest  lighthouse  districts  and 
is  the  headquarters  for  five  tenders  and  two  light  vessels  during 
the  greater  part  of  the  year.  The  facilities  for  berthing  these 
vessds  are  entirely  inadequate,  and  the  efficient  operation  of  the 
vessels  is  much  hampered  in  consequence.  The  inadequacy  of 
space  for  storing  and  nandling  buoys  also  causes  much  delay  and 
,  OSS.  Increased  facilities  for  this  depot  are  urgentljr  necess^y . 
^  A  new  depot  for  the  seventh  hghthouse  district,  at  Key  West, 
Fla.,  is  urgently  needed  for  the  efficient  and  economical  handling 
of  the  work  of  the  district.  The  present  depot  is  located  on  prop- 
erty belonging  to  the  Treasury  Department,  with  naval  coal  sheds 
ana  piers  on  either  side,  where  coal  dust  is  practically  always  in 
motion  and  finds  its  way  into  the  storehouse.  The  space  allotted 
the  Lighthouse  Service  for  buoys  and  appendages  is  entirely  inade- 
quate, and  the  dock  is  often  necessarily  used  by  naval  vessels, 
causing  delays  and  hindering  the  work  oi  lighthouse  vessels.  The 
depot  consists  of  a  wooden  storehouse,  which  is  built  on  a  wooden 
pier.  There  is  no  oil  house  at  this  depot,  due  to  lack  of  space, 
and  kerosene,  gasoline,  and  other  inflammable  supplies  have  to 
be  kept  in  the  storehouse,  constituting  a  constant  menace  of  fire. 

Suitable  depot  faciUties  at  Honolmu  for  the  nineteenth  light- 
house district  are  also  much  needed,  and  an  estimate  has  been 
submitted  for  this  purpose.  The  act  of  August  28,  1916,  author- 
ized this  work  in  the  amoimt  of  $90,000,  but  no  appropriation  has 
been  made. 

The  act  of  June  20,  1918,  authorized  $88,500  for  constructing  a 
depot  for  the  eighth  lighthouse  district  at  New  Orleans,  La.,  but 
no  appropriation  has  been  made  therefor.  A  lighthouse  depot  at 
Nqw  Orleans,  La.,  is  of  importance  for  the  convenient  and  economical 
administration  of  the  district,  and  estimate  for  appropriation  has 
been  submitted. 

The  new  lighthouse  depot  at  Charleston,  S.  C,  for  which  an  appro- 
priation was  made  by  the  act  of  October  22,  1913,  has  been  com- 
gleted  so  far  as  funds  permitted  and  was  occupied  regulariv  for  the 
rst  time  on  August  1,  1916.  Further  improvements  at  Cnarleston 
Depot  are  needed,  for  winch  an  estimate  is  submitted. 

The  act  of  Julv  1,  1918,  appropriated  $53,000  for  improvements  at 
the  Detroit  Lighthouse  Depot,  Mich.  Work  on  this  project  is  in 
progress;  it  includes  a  concrete  wharf  to  replace  the  present  timber 
structure  and  the  enlargement  of  the  lamp  shop  and  warehouse. 
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The  amount  appropriated  will  not  be  sufficient  to  complete  these 
projects  as  planned,  owing  to  the  increased  cost  of  materials  and  labor 
since  the  estimate  was  submitted.  An  additional  estimate  will  be 
submitted  to  provide  for  completing  the  work  as  originally  planned 
and  for  some  further  necessary  improvenlents. 

The  present  quarters  at  the  Goat  Island  Lighthouse  ]pepot,  CaL, 
consist  of  two  old  frame  dwellings,  and  are  inadequate,  unsanitary, 
and  poorly  arranged.  An  estimate  is  submitted  for  constructing  two 
dwellings  of  modern  design  and  proper  location  adjacent  to  .the  depot. 

A  new  depot  is  greatly  needed  at  Newport,  R.  I.,  or  vicinity,  and 
an  estimate  therefor  has  been  submitted.  The  present  depot  for  thia 
locality  is  situated  on  the  breakwater  at  Newport  Harbor.  This 
location  is  unsatisfactory  and  inconvenient,  as  the  water  at  the  dock 
is  too  shoal  for  the  larger  tenders,  and  there  are  no  facilities  for  get- 
ting provisions,  fresh  water,  ice,  etc.,  causing  much  loss  of  time 
during  working  hours.  The  dock  is  in  very  bad  condition,  and  the 
space  for  the  Lighthouse  Service  is  inadequate,  due  to  extensions  of 
operations  by  the  Navy  Department. 

LIGHTHOUSE  TENDERS. 

The  tenders  of  the  Service  have  been  employed  to  good  advantage 
during  the  year.  The  55  vessels  which  have  been  in  commission 
have  steamed  a  total  of  about  470,000  nautical  miles  in  their  work  of 
supplying  light  vessels  and  light  stations,  maintaining  the  buoyage 
system,  transporting  construction  materials,  and  carrying  the  officers 
and  employees  of  the  Service  to  their  stations  or  on  inspection  duty, 
in  addition  to  work  performed  in  cooperation  with  other  Government 
departments. 

The  tenders  of  this  service  have  been  more  actively  engaged  during 
the  past  year  than  ever  before.  The  Executive  order  transferring  aU 
tenders  but  one  to  the  War  and  Navy  Departments  diu*ing  the  period 
of  the  war  entailed  additional  and  arduous  duties  on  the  vessels  imder 
these  departments  which  resulted  in  serious  handicaps  in  the  carrying 
on  of  urgent  work  of  this  Service,  which  in  many  cases  required  simul- 
taneous attention. 

The  tenders  were  in  constant  service,  and  due  to  their  construction 
and  equipment  were  well  adapted  to  the  work  required  by  the  other 
departments,  particularly  the  N  avy,  and  were  selected  for  the  estab- 
lishment and  maintenance  of  the  submarine  nets  located  at  the 
entrances  to  the  main  ship  channels  of  various  ports.  After  the 
armistice  was  signed  and  hostilities  ceased,  the  vessels  were  employed 
in  the  removal  of  miles  of  network  which  taxed  them  to  their  utmost, 
the  work  requiring  the  beat  of  care  and  skill,  but  was  accomplishea 
satisfactorily  and  with  dispatch. 

An  appropriation  of  $20,000  was  made  bj  the  act  of  July  1,  1916, 
for  a  light-draft  tender  and  barge  for  use  in  establishing  and  main- 
taining aids  along  the  intercoastal  waterways  of  Texas  and  Louisiana. 
Proposals  have  been  twice  advertised  for  this  equipment  without 
satisfactory  results.  Plans  and  specifications  have  been  prepared  and 
bids  are  to  be  invited  for  a  light-draft  tender  of  special  design  for  the 
shoal  waters  of  the  inland  waterways.  It  is  proposed  to  purchase  or 
construct  a  working  barge  with  pile  driver  and  gear  from  the  balance 
of  the  appropriation  remaining. 
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With  the  increase  in  the  number  of  aids  to  navigation  and  the 
deterioration  of  older  vessels,  it  will  be  necessary  to  construct  on  an 
average  of  two  new  tenders  each  year.  A  full  statement  as  to  the 
need  of  vessels  is  given  on  pages  696  to  701.  The  act  of  June  12, 1917, 
appropriated  $150,000  to  replace  the  tender  Gardenia,  which  has  been 
surveyed  and  laid  up  as  being  of  no  further  use  to  the  Service.  Bids 
received  for  this  work  being  greatly  in  excess  of  the  appropriation 
were  rejected. 

Estimates  have  been  submitted  for  new  lighthouse  tenders  to 
replace  the  present  tenders  John  RodgerSj  Jessamine,  and  HoUy,  or 
for  general  service,  as  may  be  foimd  most  desirable.  The  vessels 
mentioned  are  all  old,  imseaworthy,  sidewheel  steamers,  which 
should  be  laid  up  as  soon  as  arrangements  can  be  made.  The  act  of 
June  20,  1918,  authorized  building  three  tenders  and  a  light  vessel, 
but  no  appropriation  has  been  made. 

The  tender  Pine,  a  small  tender  constructed  for  use  along  the  inlets 
of  the  New  Jersey  coast,  was  completed  and  placed  in  commission  on 
December  9,  1918.     A  description  of  this  vessel  is  given  on  page  736. 

The  tender  Elm,  a  working  power  barge  for  use  on  the  Hudson  Kiver, 
was  completed  and  placed  in  commission  July  18,  1919.  A  descrip- 
tion of  this  vessel  is  given  on  page  736. 

Several  small  vessels  no  longer  required  by  the  Navy  Department 
were  examined  by  representatives  of  the  Biu*eau  with  the  view  of  the 
transfer  to  the  Lightnouse  Service  of  such  as  were  suitable  for  light- 
house purposes.  The  75-foot  converted  yacht  Ehnasada  and  the  50- 
foot  converted  passenger  boat  Niagara,  both  constructed  of  wood, 
and  which  are  gasoline  propelled,  were  accordingly  transferred  to  the 
Lighthouse  Service  May  31  and  June  4, 1919,  respectively,  andrenamed 
Cosmos  and  Poinsettia,  These  small  tenders  are  intended  for  use  on 
lighthouse  work  in  shoal  and  inland  waters. 

The  tender  Gardenia,  which  was  siu^eyed,  condemned,  and  laid  up 
on  March  1,  1917,  being  of  no  further  use  for  lighthouse  purposes,  was 
transferred  to  the  Navy  Department  for  such  temporary  service  as  it 
<;ould  be  ased  for  during  the  period  of  the  war.  It  was  transferred 
back  to  the  Lighthouse  Service  on  July  28,  1919,  and  bids  for  its  sale 
advertised  to  be  opened  August  14.  1919.  No  bids  were  received. 
The  sale  was  readvertised  and  bias  opened  September  19,  1919. 
The  highest  bid  received  was  $1,065,  which  was  accepted  and  the 
tender  delivered  to  the  purchaser. 

The  following  tenders  have  either  been  extensively  overhauled  or 
such  work  has  been  started  during  the  fiscal  year  1919:  Arhutus, 
Hibiscus,  Iris,  Madrono,  Maple,  Mangrove,  magnolia.  Marigold, 
Snowdrop,  and  Zizania, 

It  is  probable  that  during  the  current  year  extensive  overhaul  will 
be  completed  or  undertaken  on  the  following  tenders:  Amaranth, 
Arhutus,  Columbine,  Dandelion,  Hibiscus,  Jumper,  Manzanita,  Mor- 
drono.  Maple,  Mangrove,  Myrtle,  Oleander,  Orchid,  and  Sumac. 

The  following  was  the  number  of  tenders  of  the  Lighthouse  Service 
on  Jime  30  of  the  years  specified,  omitting  vessels  not  having  regular 
crews  and  those  less  than  50  feet  in  length:  1910,  51;  1911,  46;  1912, 
45;  1913,  44;  1914,  45;  1915,  46;  1916,  47;  1917,  51;  1918,  51;  1919, 
65.  On  June  30,  1919,  the  following  was  the  status  of  the  tenders: 
In  actual  service,  52;  imdergoing  repairs,  3. 
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LIGHT  VESSELS. 

The  Lighthouse  Service  maintams  light  vessels  on  50  stations  and 
has  for  this  purpose  65  light  vessels,  of  which  13  are  relief  vessels. 
Some  of  these  vessels  are  old,  3  having  been  built  over  50  years  ago: 
8  having  been  built  over  60  years  ago;  1  is  70  years  old.  Some  ol 
the  older  vessels  are  in  a  condition  which  does  not  warrant  extensive 
repairs. 

On  the  afternoon  of  August  6,  1918,  Diamond  Shoal  Light  Vessel 
No.  71 J  N.  C,  was  fired  upon  and  sunk  by  an  enemy  submarine 
while  moored  on  her  station  off  Cape  Hatteras,  N.  C.  The  12  men 
on  board  the  light  vessel,  consisting  of  2  officers,  2  radio  operators, 
and  8  crew,  qmckly  took  to  one  of  the  boats  before  the  vessel  sank 
and  landed  safely  about  1  mile  north  of  Cape  Hatteras  Lighthouse, 
but  lost  all  of  their  belongings,  which  were  left  on  board  the  light 


ReUef  light  Vessel  No,  51  ^  stationed  on  Cornfield  Point  Light 
Vessel  station.  Conn.,  was  coUided  with  and  sxmk  by  a  bai^e  in  tow 
of  a  Standard  Oil  tug  on  April  24,  1919.  The  light  ship  went  down 
in  eight  minutes  after  being  struck.  Good  judgment  and  discipline 
by  officers  and  crew  on  the  Tight  vessel  were  shown  in  the  emergency. 
]No  injury  was  sustained  by  any  of  the  crew.  The  lifeboat  and  log 
and  fog-signal  books  were  the  only  property  of  the  light  vessel  saved. 
This  vessel  was  of  iron,  built  in  1892.  The  owner  of  the  tow  has 
been  called  upon  to  indemnify  the  Government. 

Bush  Bluff  Light  Vessel  fio,  97  was  surveyed,  condemned,  and 
recommended  for  sale  by  a  board  of  survey  on  July  10, 1918,  a  careful 
examination  of  the  vessel  showing  that  it  was  of  no  further  use  to 
the  Lighthouse  Service,  being  beyond  economical  repair.  The  sale 
was  widely  advertised  and  bias  invited  to  be  opened  March  20,  1919. 
No  bids  were  received. 

Thirty-Five  Foot  Channel  Light  Vessel  No,  45 j  was  surveyed,  con- 
demned, and  reconmiended  for  sale  by  a  board  of  survey  on  October 
26,  1918.  The  vessel  was  partially  destroyed  by  fire  on  March  3, 1918 
and  on  close  examination  was  found  to  be  beyond  economical  repair. 
The  vessel  will  be  sold. 

Diu-ing  the  fiscal  year  65  light  vessels  were  in  commission.  New 
vessels  imder  construction  are  light  vessels  No,  99  and  No.  103,  for 
duty  on  the  Great  Lakes. 

The  act  of  Jiine  20,  1918,  authorized  $760,000  for  tenders  and  light 
vessels,  which  included  a  new  light  vessel  for  the  Gulf  coast,  but  no 
appropriation  was  made  therefor.  An  estimate  for  this  object  is 
Bubnutted, 

The  act  of  Jxme  12,  1917,  appropriated  $130,000  for  a  light  vessel 
for  Cape  Charles,  Va.,  or  for  general  service,  plans  and  specifications 
were  completed  and  bids  invited  for  the  construction  oi  the  vessel. 
The  lowest  bid  received  was  greatly  in  excess  of  the  appropriation. 
No  expenditiires  were  made  from  this  appropriation  to  June  20,  1919. 

The  following  light  vessels  have  either  been  extensively  overhauled 
or  such  work  nas  been  started  during  the  last  fiscal  year:  No,  i, 
No.  IS,  No,  41  y  No.^49,  No,  74,  No,  81,  No,  83,  No.  88, 

With  the  deterioration  of  the  older  light  vessels  now  in  service,  it 
will  be  necessary  to  construct  on  an  average  of  two  new  light  vessels 
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each  year.  A  full  statement  as  to  the  need  of  vessels  is  made  on 
pages  696  to  701. 

It  is  probable  that  during  the  current  fiscal  year  extensive  overhaul 
will  be  completed  or  imdertaken  on  the  foUowmg  light  vessels:  No.  ly 
No.  5,  No.  11,  No.  S4y  No.  47,  No.  56,  No.  57,  No.  66,  No.  68. 

The  following  was  the  total  number  of  light  vessels  and  stations  on 
June  30  of  the  years  named: 


Year. 

Light 
vessels. 

Lljrht- 

vessel 

stations. 

Year. 

Light 
vessels. 

Llijht- 

vcpsel 

stations. 

wio 

68 
63 
65 
67 
66 

51  ' 

53 
52 

1915 

66 
66 
66 
67 
65 

58 

1911 

1916 

58 

W12 

1917 

58 

1913 

1918 

52 

1914 

1919 

50 

Of  the  present  light  vessels,  36  have  self-propelling  machinery 
and  27  are  provided  with  only  sail  power.  Two  nave  no  means  of 
propulsion.  ^ 

On  June  30,  1919,  the  following  was  the  status  of  the  light  vessels: 
Regular  vessels  on  station,  45;  relief  vessels  on  station,  5;  relief  ves- 
sels at  depots,  7;  regular  vessels  imder  repair,  5;  relief  vessels  under 
repair,  1;  regular  vessels  laid  up,  2;  relief  vessels  laid  up,  0. 

REPORT  OF  OPEN-MARKET  PURCHASES. 

In  compliance  with  the  act  of  June  17,  1910,  there  is  submitted 
separatelv  as  a  part  of  this  report  a  list  of  purchases  of  materials 
and  supplies  for  the  Lighthouse  Service  made  without  obtaining  bids 
under  public  advertisement,  with  the  reasons  for  so  purchasing. 

LEGISLATION  ENACTED  AFFECTING  THE  LIGHTHOUSE  SERVICE. 

The  deficiency  appropriation  act  of  November  4, 1918,  appropriated 
$300,000  for  repairing  ice  and  storm  damage  on  the  Atlantic  Coast; 
$60,000  for  purchase  of  additional  gas  buoys  for  improvement  of  aids 
to  navigation,  fifth  lighthouse  district;  and  $80,000  for  improving, 
repairing,  establishing,  and  moving  aids  to  navigation,  St.  Marys 
River,  Mich.,  and  vicinity. 

The  sundry  civil  act  approved  Julv  19,  1919,  made  the  folloii^ing 
appropriations:  Execution  Rocks  Light  Station,  N.  Y.,  restoring  and 
improving  the  light  station,  $10,000;  Point  Jiguero  Light  Station, 
P.  il.,  rebuilding  the  station,  $24,000;  Manitowoc  Brealnvater  Light 
Station,  Wis.,  improving  the  light  and  fog-signal  station,  $9,000; 
Chicttjgo  Harbor  Light  Station,  111.,  completing  the  removal  and  re- 
building of  the  light  station  and  establishing  lights  on  the  new  break- 
water in  Chicago  Harbor,  $6,400;  light-keepers'  dwellings,  for  light 
keepers'  d^elli^  and  appurtenant  s&uctures,  including  sites  therSor 
within  the  limit  of  cost  fixed  by  the  act  approved  February  26,  1907, 
$60,000;  Tompkinsville,  Staten  Island  (N.  Y.)  Lighthouse  Depot, 
extending  and  enlarging  the  machine  shop,  $30,000;  third  lighthouse 
district,  riprap  to  reimorce  foundations  of  light  stations  and  con- 
structing or  improving  boat  landings,  $150,000;  Alaska,  establishing 
new  aids  to  navigation  and  improvements  of  existing  aids,  $75,000« 
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llie  appropriations  for  tiie  maintenance  of  the  Lighthouse  Service 
for  the  fiscal  year  1920  are  shown  in  tables  on  page  753. 

The  act  of  November  4,  1918,  amended  the  retirement  law  affecting 
the  field  service  to  the  extent  that  the  provisions  of  this  law  do  not 
apply  to  persons  in  the  field  service  whose  dutias  do  not  require 
substantially  all  their  time. 

The  legislative  act  of  March  1,  1919,  provided  for  increased  com- 
pensation during  the  fiscal  year  1920  at  the  rate  of  $240  per  annum 
to  all  civilian  employees  of  the  Government,  with  certain  exceptions, 
whose  compensation  does  not  exceed  $2,500  per  annum,  in  lieu  of  the 
$120  per  annum  increase  in  force  during  the  preceding  fiscal  year, 
but  as  a  provision  of  the  law  excluded  employees  whose  duties  require 
only  a  portion  of  their  time,  a  considerable  number  of  lighthouse 
employees  were  affected  and  suffered  what  amounted  to  a  virtual 
reduction  in  pay  at  a  very  inopportime  time. 

The  foUoww  worl^  were  authorized  by  the  act  of  Jime  20,  1918, 
at  the  limits  of  cost  specified,  but  except  St.  Marys  River,  have  not 
vet  heen  appropriated  for.  Constructing  or  piwchasing  and  equipping 
lighthouse  tenders  and  Hght  vessels  to  replace  vessels  worn  out  in 
service  in  the  third,  fifth,  and  eighth  lightnouse  districts,  or  for  use 
in  the  Lighthouse  Service  generally,  $760,000;  enlarging  and  improv- 
ing the  lighthouse  depot  at  Portsmouth,  Va.,  in  the  mth  lightnouse 
district,  or  establishing  a  new  depot,  $275,000;  improving,  repairing, 
establishing,  and  moving  aids  to  navigation  in  St.  Aiarys  River, 
Mich.,  and  vicinity,  $80,000;  extending  and  enlai^ing  the  machine 
shop  at  the  general  Ughthouse  depot;  Tompkinsville,  Staten  Island, 
N.  X .,  $30,000;  estabhshing  and  improving  aids  to  navigation  in  the 
Virgin  Islands  of  the  United  States  and  adjacent  waters.  West  Indies, 
$50,000;  improving  and  extending  the  wharves  at  the  General  Light- 
house Depot,  Tompkinsville,  Staten  Island,  N.  Y.,  $65^00;  improving 
the  aids  to  navigation  an,d  installing  new  aids  in  the  rotomac  River, 
Md.  and  Va.,  $95,000;  constructing  and  equipping  a  lighthouse  depot 
for  the  eighth  lighthouse  district  at  New  Orleans,  La.,  or  vicimty, 
$88,500.  Estimates  for  these  items  have  been  submitted,  some  at  an 
increased  cost  due  to  increased  prices  since  originally  submitted. 

'  SPBCIAL  LEGISLATION  NEBDBD. 

The  act  of  Aiigust  29,  1916,  authorizing  the  President  to  transfer 
to  the  Navy  or  War  Department  portions  of  the  Lighthouse  Service 
when  there  is  a  national  emergency  should  be  amended  so  as  to  defi- 
nitely define  the  status  of  the  personnel  transferred.  All  persons  so 
transferred  who  serve  on  vessels  or  at  stations  where  they  are  exposed 
to  the  risks  of  war  should  have  a  suitable  military  status  and  bo 
entitled  to  all  relief  provided  by  legislation  for  those  in  the  military 
services.  Particularly  the  officers  of  vessels  of  the  Lighthouse  Service, 
frequently  called  upon  to  cooperate  with  vessels  of  Qie  Navy,  should 
have  suitable  mihtary  standii^.  Although  the  personnel  transferred 
were,  under  rulings  of  the  Treasury  Department,  given  the  b^efits 
of  the  War  Risk  Insiwance,  there  was  considerable  conflict  in  decisions 
as  to  their  standing  under  the  act  of  August  29,  1916.  All  of  the 
personnel  were  in  an  indefinite  and  anommous  position  in  their  rela- 
tions with  the  military  and  naval  personnel.  Specific  recommen- 
dation is  deferred  imtil  conditions  become  more  settled  after  the  war. 
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In  any  future  transfer  of  vessels  there  should,  if  practicable,  be  more 
definite  understandinjg  as  to  the  extent  to  which  tenders  are  to  be 
diverted  from  their  %hthouse  duty.  The  upkeep  of  the  system  of 
aids  to  navigation  requires  every  effort  of  the  present  equipment  of 
tenders,  and  their  efficient  maintenance  is  even  more  important  in 
time  of  war  than  in  normal  times. 

Legislation  is  recommended  to  cover  adjustment  of  claims  by  light- 
house employees  for  loss  of  or  damage  to  personal  property,  such  as 
clothing,  fumitiu'e,  etc.,  caused  by  storms,  tidal  waves,  collisions,  or 
fire  at  fight  stations,  depots,  and  on  vessels.  Such  provision  should 
be  made  in  justice  to  tnese  employees  engaged  on  nazardous  duty. 
By  act  of  Jime  17,  1910,  it  was  provided  5iat  claims  against  the 
Government  for  damages  not  exceeding  $500  arising  out  of  collisions 
for  which  lighthouse  vessels  are  responsible  be  determined  and  settled 
by  the  Commissioner  of  Lighthouses.  This  provision  has  worked 
satisfactorily,  enabling  the  Government  to  adjust  claims  promptly 
and  relieving  Congress  of  the  annoyance  of  many  petty  claims;  and 
similar  legislation  covering  losses  oi  personal  property  by  lighthouse 
employees  imder  the  circumstances  referred  to  would  be  advantageous 
to  the  Government  and  result  in  more  equal  justice  to  employees. 
Light  stations  are  for  the  most  part  situated  at  remote,  isolated 
pomts  where  in  case  of  severe  storm,  tidal  wave,  fire,  or  other  calamity 
it  is  difficult  or  impossible  to  obtain  assistance  for  tiie  saving  of  prop- 
erty. The  light  keepers  in  such  emergencies,  faithful  to  their  auties 
and  to  the  caQ  of  humanity,  invariably  have  devoted  themselves  to 
the  maintenance  of  the  lights,  the  saving  of  public  property,  or  to 
the  protection  or  rescue  of  human  life.  As  a  result  their  ownproperty 
has  sometimes  been  destroyed  or  seriously  damaged.  Tnis  may 
represent  the  accumulations  of  a  lifetime  and  a  serious  loss.  The 
furnishings  and  equipment  of  light  stations  provided  by  the  Govern- 
ment are  designea  only  for  actual  necessities  for  the  performance  of 
a  keeper's  duties,  and  keepers  must  necessarily  have  personal  property 
at  the  station.  Similar  conditions  exist  with  reference  to  men  on 
lighthouse  vessels,  though  the  personal  property  in  such  cases  is 
generally  confined  to  wearing  apparel.  The  number  of  such  ca^es 
nas  not  been  great,  and  the  quantity  of  general  relief  by  legislation 
would  not  involve  the  Government  m  any  great  expenaiture.     Con- 

fress  has  in  the  past  occasionally  passea  special  legislation  reim- 
ursing  employees  of  the  Lighthouse  Service  lor  their  personal  prop- 
erty lost  or  destroyed,  but  the  process  of  securing  such  legislation  is 
slow  and  in  the  majority  of  cases  has  failed,  and  the  present  lack  of 
system  consequently  results  in  very  imequal  justice.  The  condi- 
tions and  limitations  proposed  are  practically  the  same  as  those 
which  Congress  has  already  provided  by  law  for  reimbursement  for 
losses  sustained  by  men  in  the  military  service  (Mar.  3,  1885;  23 
Stat.,  350)  and  m  the  naval  service  (Mar.  2,  1895;  28  Stat.,  962). 

Legislation  is  recommended  authorizing  the  establishment  and 
maintenance  of  post-lantern  lights  and  other  aids  to  navigation  of  the 
Yukon  River  and  its  tributaries,  Alaska.  The  waters  of  the  Yukon 
delta  are  .already  being  marked,  but  Congressional  authority  is  re- 
quired for  the  Lighthouse  Service  to  extend  its  jurisdiction  to  the 
nontidal  waters  oi  these  rivers.  Navigation  of  tne  Yukon  River  is 
increasing  and  as  it  is  navigable  for  a  long  distance  many  lights  and 
day  marks  are  required  to  safeguard  shipping. 
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Legislation  is  also  recommended  providing  for  medical  relief  for 
lightnouse  keepers,  without  charge,  at  other  than  hospitals  and 
stations  of  the  rublic  Health  Service.  The  act  of  August  28,  1916 
(39  Stat.,  538),  provided  for  medical  relief  without  charge  for  light 
keepers  and  assistant  li^ht  keepers  of  the  Lighthouse  Service  at  hos- 
pitals and  stations  of  the  Public  Health  Service  under  the  rules  and 
regulations  governing  the  care  of  seamen  of  the  merchant  marine. 
The  hospitab*  and  stations  of  the  Public  Health  Service  are  for  the 
most  part  located  at  the  principal  ports,  4tnd  while  convenient  for  the 
use  of  seamen  are  inaccessible  for  a  large  number  of  lighthouse  keepers 
who  are  stationed  at  remote  and  isolated  points.  Many  keepers  are, 
therefore,  imable  to  avail  themselves  of  the  benefits  of  the  legislation 
heretofore  enacted.  The  Secretary  of  the  Treasury  in  a  letter  of  May 
28,  1919,  to  the  Secretary  of  Commerce  conciured  in  the  recommen- 
dation for  such  legislation. 

The  act  of  June  20,  1918,  providing  for  volimtary  retirement  at  the 
age  of  65  after  30  years*  service,  and  compulson^  retirement  at  the  age 
01  70,  for  certain  classes  of  employees  oi  the  Lighthouse  Service  has 
proved  beneficial  both  to  the  men  eligible  to  retirement  and  to  the 
Service  in  replacing  such  men  with  younger  and  more  capable  employ- 
ees. StiU  greater  efficiency,  however,  will  result,  and  hardship  to 
deserving  employees  will  be  avoided  if  the  same  benefits  are  extended 
to  persons  wno  become  disabled  from  efficiently  performing  their 
duties  by  reason  of  disability  incident  to  their  work,  such  disability^ 
being  distinct  from  that  caused  by  injury  received  in  the  line  of  duty, 
for  which  compensation  is  now  provided  by  law,  and  legislation  to 
this  end  is  recommended. 

The  officers  of  the  Lighthouse  Service  are  stronglv  of  the  opinion 
that  the  interests  of  the  Government  would  be  further  benefited,  in 
the  attainment  of  a  higher  degree  of  efficiency,  as  well  as  in  affording 
justice  to  deserving  employees,  by  the  enactment  of  legislation  pro- 
viding for  a  system  of  generid  retirement  for  the  civil  employees  of  the 
Government,  including  office  and  shop  employees  of  the  Lighthouse 
Service,  the  need  of  such  legislation  bemg  particularly  apparent  in  the 
work  of  this  Service. 

The  statistics  as  to  the  various  classes  of  aids  to  navigation  and 
fuller  details  on  many  of  the  subjects  mentioned  in  this  report  will 
be  found  in  the  pages  following. 
Respectfully, 

George  R.  Putnam, 
Commisswner  of  Lighthouses. 

To  Hon.  William  C.  Redfibld, 

Secretary  of  Commerce. 


Digitized  by  L:iOOQIC 


STATISTICS  AND  ESTIMATES. 


LIST    OF    OFFICERS    OF   THE   BUREAU   OF   LIGHTHOUSES   AND   THE 
LIGHTHOUSE  DISTRICTS. 

Officers  of  the  Bureau  of  Lighthouses  on  June  30,  1919. 

George  R.  Putnam Commissioner  of  Lighthouses. 

John  S.  Conway Deputy  Commissioner. 

H.  B.  Bowerman Chief  Constructing  Engineer. 

Edward  C.  GUiette Superintendent  of  Naval  Construction. 

Principal  Assistant  Engineer,  Rudolph  Zirpel. 
Superintendent  on  general  duty,  E.  M.  Trott. 
Chief  Clerk,  Thaddeus  S.  Clark. 
Examiner,  Thomas  Flood. 

Superintendents  of  Lighthouse  Districts  July  1,  1918,  to  June  30,  1919. 


District. 


Name. 


From— 


To- 


ist.. 
3d... 

4th.. 
Sth.. 
Oth.. 
7th.. 
8th.. 
9th.. 
10th. 
11th. 
12th. 
13th. 

14th 
15th. 

10th. 
17th. 
18th. 
19th. 


C.  E.Sherman 

R.  H.  Goddard 

G.  E.  Eaton 

J.T.Yates 

T.J.  Rout 

H.D.King 

H.L.Beck 

W.W.  Demeritt 

B.B.  Dorry 

F.  C.  Hingsburg 

Roscoe  House 

E.L.  Woodruff 

C.H.Hubbard 

MaJ.  Gen.  A.  Mackenzie,  U.  S.  Army,  retired 

Col.  H.  Burgess,  Corps  of  Engineers,  U.  S.  Army 

Col.  Lansing  H.  Beach,  Corps  of  Engineers,  U.  8.  Army. 

Brig.  Gen.  Wm.  H.  Bixby,  U .  8.  Armv,  retired 

Col.  C.  McD.  Townsend,  Corps  of  Engineers,  U.  8.  Army 

W.C.  DibreU 

Robert  Warrack 

H.W.Rhodes 

A .  E .  Arled  ge 


July 

June 

Mar. 

June 

Mar. 

Jan. 

Jan. 

Aug. 

June 

Jan. 

June 

Aug. 

May 

May 

June 

Aug. 

Sept. 

Feb. 

Aug. 

Feb. 

July 

Sept. 


17,1011 
27, 1912 

7,1919 
20,1912 

1,1912 
28,1915 
28,1915 
22,19L3 

6,1912 
28,1918 

4,1912 
19,1912 

1,1918 
29,1917 

9,1919 
10,1915 
17,1917 

1,1919 
22,1913 

1,1915 

6,1912 

3,1912 


Mar.    4,1919 


June    8,1919 
Jan.   31,1919 


JURISDICTION  OP  LIGHTHOUSE  SERVICE. 

The  United  States  Lighthouse  Service  is  charged  with  the  establishment  and 
maintenance  of  aids  to  na\dgation  and  with  all  equipment  and  work  incident  thereto 
on  the  sea  and  lake  coasts  of  the  United  States,  on  the  rivers  of  the  United  States 
so  far  as  specifically  authorized  by  law,  and  on  the  coasts  of  all  other  territory  under 
the  jurisdiction  of  the  United  States,  with  the  exception  of  the  Philippine  Islands 
and  Panama.  The  total  length  of  coast  line  and  rivers  under  the  United  States 
Lighthouse  Service,  measured  by  steps  of  3  miles,  is  approximately  47,300  miles.  ' 
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REPOBTS  OF  THE  DEPARTMENT  OF  COMMERCE. 


UMTTS  OF  UGHTHOUSB  DISTRICTS  AND  ADDRESSES   OF  SUPBRIN- 
TENDENTS  OF  LIGHTHOUSES. 


District. 


limits  of  district. 

Waters  of  BCaine  and  New  Hampshire 

Waters  of  Massachusetts 

Waters  of  Rhode  Island,  Connecticut.  New  York, 

and  New  Jersey  northward  of  Cape  May. 
Waters  of  Delaware  seaooast  and  D^ware  Bay  and 

River. 
Waters  of  Maryland,  VixKinia,  and  North  Carolina 

to  and  including  New  Riyer  inlet,  N.  C. 
From  New  River  Inlet,  N.  C,  to  Hlllsboro  Inlet, 

Fla. 
Waters  of  Florida  from  Hlllsboro  Inlet  to  Cedar  Keys. 
Waters  of  Gulf  Coast  from  Cedar  Keys ,  Fla. ,  to  mouth 

of  Rio  Grande,  Tex.,  and  Misslsdppi  River  below 

New  Orleans. 
Waters  of  Porto  Rico  and  adjacent  United  States 

islands. 
United  States  waters  of  St.  Lawrence  River  and 

Lakes  Ontario  and  Erie. 
United  States  waters  of  Lakes  St.  Clair,  Huron,  and 

Superior,  and  Detroit  River. 

Waters  of  Lake  Michigan  and  Green  Bay 

Mississippi  River  above  the  mouth  of  the  Missouri 

River,  Minnesota,  Illinois,  Osage,  Gasconade,  and 

Missouri  Rivers. 
Ohio,  Tennessee,  Kanawha,  and  Monongahela  Rivers. 
Mississippi  River  below  the  Missouri  River  to  New 

Orleans,  La.,  and  Red  River. 

Waters  of  Alaska 

Waters  of  Washington  and  Oregon 

Waters  of  California 

Waters  of  Hawaiian,  Midway,  Guam,  and  Amerioan 

Samoan  Islands. 


Address  of  superintendents . 


ist.. 
3d... 
ad... 

4th.. 

6th.. 

«th.. 

7th.. 
8th.. 

0th.. 

10th. 

Ilth. 

12th. 
13th. 

14th. 
15th. 

16th. 
17th. 
18th. 
19th. 


Y.  M.  C.  A.  Building,  Portland,  Me. 
Customhouse,  Boston,  Mass. 
TompklnsviUe,  N.  Y. 

Post  Office  Building,  Philadelphia,  Pa. 

New  Customhouse,  Baltimore,  Md. 

Old  Post  Office  Building,  Charleston, 

8.C. 
Key  West,  Fla. 
Customhouse,  New  Orleans,  La. 

San  Juan,  P.  R. 

Federal  Building,  Buffalo,  N.  Y. 

Post  Office  Building,  Detroit,  Mich. 

Federal  Building,  Milwaukee,  Wis. 
Federal  Building,  Rock  Island,  HI. 


Customhouse,  Cincinnati.  Ohio. 
Customhouse,  St.  Louis,  Mo. 

Ketchikan,  Alaska. 
Customhouse,  Portland,  Oreg. 
Customhouse,  San  Francisco,  Calit 
McCandless      Building,      Bonolulo, 
Hawaii. 


LIGHTHOUSE  DEPOTS  MAINTAINED  ON  JUNE  30, 1919. 

[The  principal  depot  of  the  district  is  indicated  by  the  larger  type.] 


District. 

Location. 

District. 

Location. 

1st 

Bear  Island,  Me. 

8th 

Fort  San  Jacinto,  Galveston,  Tez. 

LrrTLE  Diamond  Island,  Mb. 

MobUe.Ala. 

2d 

LovELLs  Island,  Boston,  Mass. 
Woods  Hole,  Mass. 

Port  eads.  La. 

8d 

Atlantic  City,  N.J. 
Qoat  Island,  R.L 

9th 

San  Juan,  P.  R. 

Juniper  Island,  Vt. 
New  London,  Conn. 

10th 

Buffalo,  N.  Y. 

Erie,  Pa. 

TOMPKJNSVILLE,  StATEN  ISLAND,  N;  Y. 

Maumee  Bay,  Ohio. 
Rock  Island,  N.Y. 

Tucker  Beach,  N.J. 

4th 

Edqeiioor,  Dkl. 

Sandusky  Bay  (Cedar  Point),  Ohio. 

Lewes,  Del. 

nth 

Detroit,  Mich. 

6th 

Annapolis.Md. 
Lazaretto  Point.  Md. 
Point  Lookout,  Md. 

PORTSIIOUTHjVa. 

Minnesota  Point,  liHun. 

St.  Marys  River,  Mich. 

12th 

Charlevoix,  Mich. 

Milwaukee,  Wis. 

Washington  wharf,  D.  C. 

l«th. 

Ketchikan,  Alaska. 
Edis  Hook,  Wash. 

Washington,  N.  C. 

17th 

«th 

Charleston,  S.  C. 

Tongue  Point,  Oreo. 
Goat  Island,  Cauf. 
Honolulu,  Hawaii. 

7th 

Egmont  Key,  Fla. 
Key  West,  Fla. 

18th 

19th 

BXFLANATION  OP  TABLE  ON  PAGE  728. 

The  table  of  aids  to  navigation  includes  all  those  maintained  by  the  Lighthouse 
Service^  a  total  of  16,075.  On  page  731  are  given  facts  regarding  Uie  private  aids  to 
navigation,  786  in  number,  maintained  under  authority.  In  the  statistics  relief 
light  vessels  are  not  counted  and  duplicate  or  auxiliary  lights  and  fog  signals  are  not 
counted,  but  double  lights  are  counted  separately  when  maintained  on  distinct 
structures  or  for  distinct  purposes.  Buoys  for  the  purpose  of  marking  the  positions  of 
light  vessels  or  larger  buo^rs  are  not  counted.  Fog  signals  at  light  stations  or  on  vessels 
are  counted  as  separate  aids,  but  not  those  attached  to  buoys,  except  in  the  case  of 
submarine  bells^  which  are  counted  as  senarate  signals,  whether  on  vessels  or  on 
buoys.  Otherwise  each  buoy  is  counted  only  once,  and  if  it  is  included  in  a  higher 
class  it  is  not  in  the  lower  claas.    Light- vessel  lights  are  not  counted  separately. 
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BEPOBTS  OF  THB  DBPABTIifENT  OF  COMMEBCB. 


DBTAILS    AS    TO    CHARACTBRISTICS    OF    LIGHTS    (NOT    mCLUDINO 

LIGHT  VBSSELS).^ 


1 

1 

1 

5 

1 

M 

1 

1 

1 

1 

1 

1 

i 

1 

i 

1 

1 
1 

1 
1 

1 

Fixed  white: 

8ixth  order  and  above. . 
Below  the  sixth  order. . . 
Li£hted  buovs 

31 

1 

80 
10 

52 
83 

5 

22 

119 
7 

16 
9 

60 
229 

25 

130 

4 
55 

28 

138 

1 

8 
112 

7 
3 

3 
10 
1 

1 

10 
13 
6 

2 

3 

22 

5 
10 

16 
15 
12 

20 
63 
2 

34 
64 
3 

28 

6 
5 

27 
16 

1 

48 

1 

**6' 
4 

8 

204 

2 

18 

4 

11 

887 

1,022 

24 

FixidTSdT    ^ 

Sixth  order  and  above. . 
Below  the  sixth  order. . . 
Li£hted  buovs 

't 

10 
13 
2 

2 
9 

20 
02 

20 

78 

9 

37 

3 

1 

"23* 

3 
9 

90 
700 
80 

Fixed  green: 

Below  the  sixth  order. . . 

1 

Flashing  or  occulting: 
Sixth  order  and  above. . 
Below  the  sixth  order. . . 
Lighted  buoys 

Fixed  and  flashing,  sixth 
order  and  above 

15 
9 
11 

12 

5 

17 
22 
52 

6 

4 
1 
1 
3 

47 

40 

28 
70 

5 

4 
2 

1 

80 
30 
18 

7 
1 

26 
23 
98 

3 

4 
1 

17 
25 
24 

8 

7 
1 

15 
22 

18 

1 

5 

1 

10 
16 
38 

8 

5 

1 

20 
20 
34 

2 

4 

41 
48 
89 

10 

7 
3 

18 
33 
31 

14 

1 
1 

8 
113 

8 

25 

26 
22 

3 

2 

1 

84 
13 
22 

7 
22 

7 

888 

468 
588 

64 

50.000  to  190,000 

9 
2 

1 
1 

1 

69 

200,000  to  490,000 

17 

fiOO.000  and  over 

8 

Twin  light  stations 

2 
70 

5 

Btotions  with  resident  keep- 
ers  

112 

80 

88 

22 

12 

50 

21 

35 

74 

66 

10 

35 

88 

14 

734 

DBTAILS  AS  TO  ILLUMINANTS   OF  LIGHTS   (NOT  mCLUDING  LIGHT 

VBSSBLS).* 


Incandescent  oU  vapor 

Oil  (wick  lamps): 

Sixth  order  and  above.. 

Below  the  sixth  order. . . 


Lighted  buoys., 
etylene: 


Acetvl 

Sixth  order  and  above. . 

Below  the  sixth  order. . . 

Lighted  buoys 

Oilsas: 

Lights  with  mantles 

Lights  without  mantles. 

Lighted  buoys  with 
mantles 

Lighted  buoys  without 

mantles 

Electric  arc: 

Sixth  order  and  above. . 

Below  the  sixth  order. . . 
Electric  incandescent: 

Sixth  order  and  above. . 

Below  the  sixth  order. . . 

Oas  (coal),  sixth  order  and 

above 


26 


15 


18 


34 


27 


2|  1 
17  11 
17  ,  10 


3U 
464 


81 
457 
248 


18 
186 
134 

1 

2 

58 

74 


oDoes  not  include  the  thirteenth,  foiurteenth,  and  fifteenth  lighthouse  (nver)  districts,  in  which  there 
are  1,792  lights  on  fixed  aids  and  123  lights  on  fioating  aids,  all  of  vrmch  use  kerosene  and  are  fixed,  except  In 
4,  which  use  aoetyleoe  and  are  flashing,  and  1  which  uses  electricity. 
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DETAILS  AS  TO  LIGHTS  ON  LIGHT  VESSELS. 


2 

S 

^ 

i 

i 

§ 

^ 

1 

1 
i 

1 

i 

i 

3 

1 

1 
8 

.... 

1 

4 

4 

IS 

2 

1 

0 

1 

2 

1 

f 

ired  Ught  .'.*...*  I! 

1 

.... 

8 

iltiiur.  and  1  fixed  red  Usht  . 

2 
4 

1 

p  oooulttng 

I 

4 

2 

1 

1 

19 

V  ooculting 

1 

IHaminaate: 

IncAndescmt oil yiMMff..  ............................ 

... 

1 
8 
6 

1 
2 

1 

3 

Aoetylene 7....' 

1 

5 
3 

1 
1 

"s 

2 
5 



1A 

Oil  (wick) 

4 

1 

» 

on  (wiok)  and  acetylene. 

1 

Electric  arc «. 

1 

Electric  incandescent 

1 

1 
2 

1 
"2 

1 

A 

IHuminating  apparatus: 

Fourth  oroer 

1 
1 

.... 

A 

Reflector 

.... 

Ml 

T^eflertor  and  'ens  lantern 

2 

I^enA  lantern 

1 

8 

2 

8 

2 

2 

88 

DETAILS  AS  TO  FOG  SIGNALS. 


Kind  and  how  operated. 

s 

S 

2 

•9 

t 

1 

1 

1 

i 

i 

5 

1 

1 

1 

5 

1 

i 

Steam: 

Whistle 

8 

5 

6 
1 

.... 

4 

2 

.... 

1 

3 

30 

31 

.... 

8 
1 

98 

Siren 

s 

Air: 

Whistle 

1 
2 

4 
4 
1 

5 
9 
2 

10 

Siren 

23 

1 

5 

1 
1 
4 

6 

1 
1 

.... 

1 

3 
5 

7 
2 
3 

6 
2 

1 
14 

8 

15 
9 

4 

2 

88 

Diaphooe 

21 

Siren  relectric) 

1 
4 

10 

Reed  horn 

8 
1 

6 
7 

7 

7 

1 
2 

48 

Submarine  bells: 

On  light  vessels,  driven  by  com- 
pressed air 

3 

.... 

.... 

3 
2 

4 

88 

On  bottom,  electrio  power 

3 

On  buoys,  operated  by  sea. 

Ben: 

Clockwork 

1 
87 

1 

18 
6 
1 

1 

2 

59 

4 

6 

i 

63 
2 

2 
8 

1 

8 

1 

6 

9 

1 

14 

5 

5 
3 

9 

235 

Electric 

10 

FngfTie . , 

1 

Hand 

12 

2 

15 

Horn:  Hand 

1 

1 

3 

Total 

70 

48 

111 

12 

88 

12 

1 

19 

16 

56 

61 

12 

85 

42 

•  668 

•Auxiliary  fog  signals  (71),  whistling  buoys  (153),  and  beU  buoys  (357)  are  not  inohided. 
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BBPOBTS  OF  THE  DEPARTMENT  OF  COMMEBOE. 


LIGHTS  BSTABLISHSD  DURING  THE  FISCAL  YEAR  1919. 


District. 


LocatiOQ. 


Order. 


I8t 

3d. 
8d. 


6th.. 


0th.. 


7th. 


9th... 
10th.. 


nth.. 

12th.. 


13th.. 

14th.. 

15th.. 
10th 


17th.. 


18th.. 
19th.. 


Dog  Island,  Me 

Pie  Rooks,  Mass 

Sakonnet  Breakwater,  R.  I 

Barge  7  Wreck,  Upper  Bay,  N.  Y 

Edwin  R.  Kirk  wreck.  Upper  Bay,  N.  Y 

Rudolph  Bros.  Wreck,  Hudson  River,  N.  Y 

Mary  A.  Hall  Wreck,  Lower  Bav,  N.  Y 

Chicamacomioo  (2  Ughts),  Pamlico  Sound,  N.  C. 

Claiborne  Cut,  Eastern  Bay,  Md 

Dutch  Gap.  James  River,  Va 

J.  Manco  Wreck,  Pamlico  Sound,  N.  C 

North  River  (2  lights),  N.C 

Dame  Point  (2  lights),  8t.  Johns  River,  Fla 


Drum  Island  Channel  Range  (2  lights),  Cooper  River,  8.  C. . 
Cooper  River,  Upper  and  Lower  Ranges  (3  lights),  8.  C 


Petty  Bank,  St.  Johns  River,  Fla 

Quarantine  Island,  Upper  and  Lower  Ranges  (3  lights),  St. 
Johns  River,  Fla. 

Six-mile  Cr«ek  Cut  Range  Front,  St.  Johns  River,  Fla 

Vick  Island,  St.  Johns  River,  Fla 

Biscayno Channel(2 lidits),  Fla 

Cocoanut  Grove,  Key  Biscayne  Channel,  Fla 

Hanlon,  Key  Biscayne  Bay,  Fla 

Miami  Side  Entrance  Range  (2  hghts),  Fla 

Caribbean  Sea  (3  lights) 

Huron  Harbor.  Ohio , 

Lorain  East  Pier,  Ohio 

T«  —     -    ^  --  

Gi  

CI  

Rj  

St  

31  

61  

71  

76  

B]  

B]  

B<  

CI  

D  

G  

H  a 

H  k 

H  

L  » 

N  

P  

S]  

84  

T  

T  

U  

¥  ka 

O  

E  

East  Look,  Puget  Sound,  Was^ 


rer,  Wash.. 


Youngs  Bay,  Columbia  River,  Oreg 

San  ^teo,  san  Francisco  Bay,  Caaf 

Alviso  Channel,  San  Francisco  Bay,  Calif . 
Fish  Harbor,  Los  Angeles  Harbor,  Calif. . . 
Honohilu,  Fort  Street,  HawaU 


Lens  lantern  (acetylene). 
Do. 
Do. 
Minor  (oU  gas). 
Lens  lantern  (oil  gas). 
Minor  (oil  gas). 

Do. 

Minor. 

Do. 

Lens  lantern  (acetylene) 

Minor. 

I/cns  lantern  (oil  gas). 
Minor. 

Hjens  lantern. 
iReflector. 
/T>ens  lantern  (2). 
iReflector. 
Mhior. 

/T  ens  lantern  (2). 
\Minor. 
I>ens  lantern. 
Minor. 
Do. 
Minor  (acetylene). 
Minor. 
Do. 
Lens  lantern  (aoetyleoe). 
Minor. 

Lens  lantern  (acetylene). 
Mmor. 
Do. 
Lens  lantern  (aootylona). 
Do. 
Do. 
Minor. 
Do. 
Do. 
Do. 
Do. 
Do. 
Lens  lantern  (acetylene). 
lOnor. 
Do. 
Lens  lantern  (acetylene). 
Mmor. 
Do. 
Do. 
Lens  lantern  (acetylene). 
Do. 
Do. 
Minor. 
Do. 
Lens  lantern  (acetytene). 

Do. 
Minor. 
Do. 
Do. 
No  lens  (electric  incandes- 
cent). 
Lens  lantern  (electric  Ineao- 

descent). 
Minor. 

Do.       • 
Lens  lantern  (acetylene). 
Minor. 
Do. 
Do. 
Minor  (electrioinoandeaoeot). 
Lens  lantern  (acetylene). 
Minor. 
Do. 
Do. 
Lena  lantern  (acetylene). 
Minor. 
Minor  (electric  inoandeeoent). 

Do. 
No  lens  (electric  inoDde* 

cent). 
Minor. 

Lens  lantern  (acetylene). 
Do. 
Do. 
Mlnor(e]ectrio!noMide8oeDt). 
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LIGHTS  WHERB  ILLUMINATION  WAS  IMPROVBD  DURING  THE  FISCAL 

YEAR  1919. 

FLASHING  OR  OCCULTING  LIGHTS  CHANGED  FROM  FIXED  LIGHTS  (20  LIGHTS). 


J>istrict. 

Location. 

District. 

Location. 

2d 

Egg  Rock,  Mass. 

Cape  Charles  City  Range  Front,  Va. 

Cape  Lookout  Shoals  Light  Vessel 

No.80,N.C. 
Fenwick  Island  Shoal  Light  Vessel 

No.  62,  Del. 
Havre  de  Grace,  Md. 
Wappoo  Cut  Light  No.  1,  S.  C. 
Clinton  River  Range  (2  lights),  Mich. 
Copper  Harbor,  Mich. 
Pilot  Island  Range  Front,  Mich. 
Sand  HUls,  Mich. 

12th 

leth 

17th 

18th 

Chicago  Harbor  Breakwater,  North* 

wSI  End.  ni. 
Beck  Island,  Clarence  Strait,  Alaska. 
Fire  Island,  Cook  Inlet.  Alaska. 
Port  Walter,  Chatham  Strait,  Alaska. 
Skin  Island,  Clarence  Strait,  Alaska. 
Tree  Point,  Revillagigedo  Channel, 

Alaska. 

8th 

6th 

11th 

Minor  Island,  Juan  de  Fuca  Strait, 

Wash. 
Robinson  Point,  Puget  Sound,  Wash. 
San  Pedro  Entrance,  No.  2,  Calif. 

INCANDESCENT  OIL-VAPOR  LIGHTS  CHANGED  FROM  OIL-WICK  LIGHTS  (3  LIGHTS). 


10th.. 


Lorain  West  Breakwater  Pierhead, 
Ohio  (from  acetylene). 


nth. 
16th. 
17th 


Sand  Hills,  Mich. 

Tree  Pdnt,  Revillagigedo  Channel, 

Alaska. 
Lime  Kiln,  Wash,  (from  acetylene).* 


ACETYLENE  OR  OTHER  LIGHTS  CHANGED  FROM  OIL-WICK  LIGHTS,  ETC.  (37  LIGHTS). 


2d.. 


3d.. 


4th.. 


0th.. 


6th.. 
8th.. 


Egg  Rook,  Mass. 

Fort  Pickering,  Mass.  (electric  inoan  - 

descent). 
Nobska  Point,  Vineyard  Sound,  Mass. 

(electric  incandescent  from  i.  o.  v.). 
Bartlett  Reef  Light  Vessel  No.  13, 

Conn. 
Craven  Shoal  Gas  and  Bell  Buoy, 

N.  Y.  (from  oU  gas). 
Fire  Island  Light  Vessel  No.  68,  N.  Y. 

(from  electric  incandescent). 
Overfalls  Lisht  Vessel  No.  60,  N.  J. 

(from  electric  incandescent). 
Scotland  Light  Vessel  No.  11,  N.  J. 

(from  oil  and  oil  gas). 
Baker  Range  Rear,  Del. 
Bellevue   Range  Rear,   Del.   (from 

i.  0.  v.). 
Horseshoe  Range  West  Group  Rear, 

Pa.  (electric  incandescent). 
Cape  Lookout  Shoals  Light  Vessel 

No.80,N.C. 
Havre  de  Grace,  Md. 
Kettle  Bottom  Shoals  Upper,  Md. 

(from  oil  gas). 
Wappoo  Cut^.  C. 
South  Pass  West  Jetty  Range  Rear, 

Mississippi  River,  La. 


Point  Borinquen,  P.  R.  (oil  gas  from 
i.  0.  v.). 

Chicago  Outer  Breakwater  Northwest 
End,  111.  (from  oil  gas). 

Clinton  River  Range.  (2  Ughts),  Mich 

PUot  Island  Range  (2  lights),  Mich. 

Sheboygan  Breakwater,  Wis.  (electric 
incandescent). 

White  River,  Mich,  (electric  incan- 
descent). 

Akutan.  Unimak  Pass,  Alaska. 

Beck  Island,  Clarence  Strait,  Alaska. 

Fire  Island,  Cook  Inlet,  Alaska. 

Port  Walter,  Chatham  Strait,  Alaska. 

Skin  Island,  Clarence  Strait.  Alaska. 

Alki  Point,  Puget  Sound,  Wash, 
(deotric  incandescent  from  i.  o.  v.). 

Minor  Island,  Juan  de  Fuca  Strait, 
Wash. 

Point  Roberts,  Haro  Strait,  Wash. 

Robinson  Point,  Puget  Sound,  Wash, 
(electric  incandescent  from  i.  o.  v). 

San  Pedro  Entrance.  No.  2,  Calif. 

Point  Montara,  Calif,  (electric  incan- 
descent from  i.  0.  v.). 

Point  Pinos,  Calif,  (electric  incandef- 
cent  from  i.  o.  v.). 


Digitized  by  VjOOQIC 


728  REPORTS  OF  THE  DEPARTMENT  OF  COMMERCaffi. 

LIGHTS  DISCONTINUED  DURING  THE  FISCAL  YEAR  1918. 

160  lights,  including  float  lights.] 


District. 


Location. 


Order. 


8d... 

4th.. 
6th., 

eth. 

10th 
12th 

ISth 

14th 
15th 
17th 
18th. 


.Y 

N.Y 

.  cdV.;,  :*^^/^*v?^^^^^  Bay,  Del 

<lver,  Fla.. 
'  I  River,  Fla 

'^•^^^^^^VJAki'EAi,  Pa 

'*^'*   '^*^^'^^^-^' '  *^»(?5HBageies  Harbor.  OaUf... 

"     •^■^Idt  Bay,  Calif 

I  Diego  Bay  (6  Ughts),  Calif 

I  Pedro  Harbor,  Calif 


Minor  (oil  gas). 
Lens  lantern  (oil  gas). 
Minor  (oil  gas). 
8d. 
Minor. 

Do. 
Minor  (acetylene). 
5th. 
Minor  (acetylene). 

Do. 
I^ens  lantern. 
Minor. 

Do. 
Lens  lantern. 
4th. 

Lens  lantern. 
Minor. 

Do. 

Do. 

Do. 

Do. 
Lens  lantern. 
Minor. 

/Lens  lantern  (1)  (acetyleneX 
\Minor  (4). 
Lens  lantern. 


GAS  BUOYS  ESTABLISHED  AND  DISCONTINUED  DURING  THE  FISCAL 

YEAR  1919. 


District. 


Location. 


District. 


Location. 


9d.. 


3d.. 


BSTABUSHVD  (73). 


Nan- 


Ci 
O 

L  5. 

M  ss. 

M  !ass. 

S4  liiass. 

A  L 

B  Y, 

O  Count 

nope  uay,  k.  i. 
Cow  and  Calf,  Long  Island  Sound, 

Conn. 
Craven  Shoal,   (bell),   Lower   Bay, 

N.Y. 
Dver  Island  North  Point  Shoal  (2-1 

bell)   Narragansett   Bay,   Eastern 

Passage,  R.  I. 
Edwin  R.  Kirk,  Upper  Bay,  N.  Y. 
Hoe  Neck,  Peconic  Bay,  N.Y. 
Hallocks  Point  Shoal,  Teconic  Bay, 

N.  Y. 
■Hen  and  Chickens  Northeast,  Long 

Island  Sound,  N.  Y. 
Jessup    Neck   Shoal,   Peconic   Bay, 

N.  Y. 
Marietta  Wreck,  Long  Island  Sound, 

Conn. 
Northport  Bay  Entrance,  Long  Island 

Sound,  N.  Y. 
Obstruction,  off  Fire  Island,  N.  Y. 
Port   PhiUlp  Wreck,    Lower    Bay, 

N.Y. 
Parsonage  Point,  Long  Island  Sound, 

N.  y7 
Patience  Island  (bell),  Narragansett 

Bay,  R.  I. 
Swept  Channel,  Lower  Bay,  N.  Y. 
Serantes  Wreck,  Upper  Bay.  N.  Y. 
Steamer  Wreck,  Seacoast,  K.  J. 
Schooner  Wreck,  Seacoast,  N.  J. 
San  Saba  Wreck,  Seacoast,  N.  J. 
West  Neck,  Peconic  Bay,  N.  Y. 


4th.. 


5th.. 


6th.. 


7th.. 
)%th.. 


Artificial   Island,    Delaware    River, 

N.  J. 
Scully  Wreck  (bell),  Delaware  Bay, 


JcuUy 
Del. 


Bush  Blufl  (bell),  EUzabeth  River, 

Va. 
Dredge  Wreck  (bell),  Elizabeth  Riv- 

er,  Va. 
Guinea  Marshes,   2A    (bell),    York 

River,  Va. 
Newport  News  North  Cliannel  (3), 

Va. 
North  River  Entrance  (bell),  Famlioo 

Sound,  N.  C. 
Rappahannock  Spit,  Chesapeake  Bay, 

Scow  Wreck,  Elisabeth  River,  Va. 
Six-Fathom,  Seacoast,  Md. 
Tangier  Sound  Entrance,  Va. 
Thimble  Shoal  Dredced  Channel  (4;^ 

Hampton  Roads,  va. 
29-Foot  Lump  (bell),  Chesapeake  Bay, 

Va. 
30-Foot  Spot,  8B.  Chesapeake  Bay.Va. 
Wolf  Trap  (bell),  Chesapeake  Bay, 

York  River  (bell).  Va. 

30-Foot  Curve  (bell),  Chesapeake  Bay, 

Va. 
Fenwick  Island  Shoal,  1FI8  (wfala- 

tling),  Del. 
Commodore  Point  Shoal,  St.  Johns 

River,  Fla. 
Drum  Island,  Charleston  Harbor,  S.  C 
Jupiter,  Seacoast  (bell),  Fla. 
Middle  Ground  (beU),  St.  Johns  River, 

Fla. 
Steel   Pontoon   Wreck,   St.   Simon 

Sound.  Ga. 
Miami  Efntrance,  Fla. 
Sand  Key  Ridge  West  End  (bell), 

Florida  Reefs,  Fla.  -  -« 

Southwest  Pass  Entrance  (whistling)^ 

La. 
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Gas  Buots  Established  and  Discontinubd  Dubing  thb  Fiscal  Year  1919 — 

Continued. 


District. 


Location. 


District. 


LocaticD. 


10th.. 


11th. 

12th. 

16th. 
18th. 


1st. 
2d.. 


3d.. 


Buffalo  Approach,  Lake  Erie,  East 
End,N.Y. 

North  Entrance  (2),  Buffalo  Harbor, 
N.  Y. 

Scott  Point,  Lake  Erie.  Ohio. 

Belle  Isle  East  End,  Mich. 

Harquette  Breakwater,  2a,  Ifich. 

W.  R.  Linn  Wreck,  Lake  Huron, 
South  End,  Mich. 

Desmond  Wreck  (bell),  Calumet  Har- 
bor, 111. 

Radne  North  Breakwater,  Wis. 

Sturgeon  Bay  Entrance,  Wis. 

Morris  Reef  (bell),  Alaska. 

Oescent  City  Entrance  (bell),  Calif. 

North  Channel,  San  Francisco  Bay, 
Calif. 

DISOONTmXTID  (80). 

Halibut  Hole.  Frenchman  Bay,  Me. 
25-Foot  Shoal,  West  Penobscot  Bay, 

Me. 
Ctreat  Ledge,  Woods  Hole  Harbor, 

Mass. 
Lansford  Wreck,  Caije  Cod,  Mass. 
Metropolitan,  Boston  Harbor,  Mass. 
Mosher  Ledge  (bell),  Buzzards  Bay, 

Mass. 
South  Channel  (7),  Boston  Harbor, 

Mass 
Wreck  Shoal,  Nantucket  Sound,  Mass. 
Almlrante  Wreck,  Seacoast,  N.  J. 
Barw  7,  Upper  Bay,  N.  Y. 
Beach  (Channel,  Rockawav  Inlet.N.Y. 
(Common  Fence  Point  Shoal,  Mount 

Hope  Bay,  R.  I. 
Cow  and  (3alf,  Long  Island   Sound, 

N.  Y. 
Craven  Shoal,  Lower  Bay,  N.  Y. 
Dyer  Island  North  Point  Shoal,  Nar- 

ragansett  Bay,  R.  I. 
Edwin  R.  Kirk.  Upper  Bay,  N.  Y. 
Gedney  Channel  (2),  N.  Y. 
Hallocks  Point  Shoal,  Peconlc  Bay, 

N.Y. 
Hen  and  Chickens  Northeast,  Long 

Island  Sound,  N.  Y. 
Hog  Neck,  Shelter  Island  Sound,  N.  Y. 
Jessup  Neck,  Shelter  Island  Sound, 

N.  Y. 
Nassau  Point,  Shelter  Island  Sound, 

N.  Y. 
Northport  Bay  Entrance,  Long  Island 

Sound,  N.Y. 
Parsonage  Point,  Long  Island  Sound, 

N.  y7 
Patience  Island  (bell),  Narragansett 

Bay,  R.  I.  '  "^ 


3d. 


4th.. 
5th.. 


eth.. 

8th.. 
10th. 


nth.. 
12th.. 


18th.. 


Rockaway  Point,  Rockaway  Inlet, 

N.  Y. 
San  Baba  Wreck,  Seacoast.  N.  J. 
Steamer  Wreck,  Seacoast,  N.  J. 
Swept  Channel,  Lower  Bay,  N.  Y. 
West  Neck,   Shelter  Island  Sound, 

N.  Y. 
Baker  Range,  Delaware  River,  Del. 
Marcus  Hook  Range,  Delaware  River, 

N.J. 
Derrick  Wreck,  Elisabeth  River,  Va. 
Dredge  Wreck,  Elisabeth  River,  Va. 

F(  4  F.I.S.  ( 


29 


1« 


.(whls- 

5t,Va. 

U), York  River, 

ast,Va. 
Va. 


bell),  C3ieaaar 

>eth  River,  Va. 
»,  Chesapeake 

U),  C!hesapeake 

peakeBay,Va. 
1),  Chesapeake 


Xvsi&   jLV&Tvu    j~t.M^tn  %mtM\,v  m    va. 

York  River  (beU),  Va. 

Jupiter  (bell),  Seacoast,  Fla. 

Steel  Pontoon  Wreck,  St.  Simon 
Sound,  Oa. 

Galveston  (2),.  Tex. 

Southwest  Pass  (4,  including  1  whis- 
tling and  submarine  bell).  La. 

Channel  Shoal,  Buffalo  Harbor,  N.  Y« 

Horseshoe  Reef,  Buffalo  Harbor,  N.  Y 

Kellys  Island  South  Shoal,  Lake  Erie, 
Ohio. 

North  Entrance,  Lake  Erie,  Buffalo 
Harbor.  N.  Y. 

Coyie  Pofiit,  St.  Marys  River,  Mich. 

W.  R.  Linn  Wreck,  Lake  Huron, 
South  End,  Mich. 

East  Bank,  SturgecD  Bay,  Wis. 

GraveUy  Island  Shoal  (bell),  Mich. 

Lee  Point  (bell),  Lake  Michigan,  Mich. 

Northport  Point  (beU),  Mich. 

Oconto  Harbor  Channel  (beU),  Wis. 

Radne  North  Breakwater.  Wis. 

Strawberry  Channel  Southeast,  Wis. 

San  Pablo  Dredged  Channel  (2),  Calif. 
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FOG  SIGNALS  BSTABLISHSD,  IMPROVED,  AND  DISCONXnTUBD  DURING 
THE  FISCAL  YEAR  1919. 


District. 


Location. 


Character. 


8th. 
10th 
17th. 

ad.., 
fith.. 

10th. 

11th. 

12th. 
18th. 

5th.. 
8th., 


ESTABLISHED  (3). 

South  Pass  Light  Vessel,  No. 

103.  Mississippi  River,  La. 
Lorain    West    Breakwater, 

Ohio. 
LimeKihi,  Haro  Strait.  Wa&h 

IlffPBOVED  (8). 

B  '     ion,  Mass.. 

T:  Siesapeake 

C]  Entrance, 

S{  »  Superior, 

Fi  d,Mlch.... 

P(  

P<  Jif 

M  

DISCONTIirUED  (8). 

Busn  Bluff  Light  Vessel.  No. 
97,  EUiaboth  River,  Va. 

35foot  Channel  Light  Ves- 
sel. No. 45,  Chesapeake  Bay, 
Va. 

Southwest  Pass  Light  Ves- 
sel, No.  102,  M&sisslppi 
River,  La. 


Ist-class  air  siren. 

aJt  diaphone. 

SdK'laas  reed  horn. 

From— 

To- 

Steam  siren. 
3d-class  reed  horn. 

Air  siren. 
Air  diaphone. 

Electric  sireno. 

Do. 

Electric  siren. 

Do. 

Air  siren. 

Do. 
Air  whistle. 
Steam  whistle. 

Do. 
Do. 
Do. 
Do. 

Bell  operated  by  clockwork. 

8-inch  chime  whistle. 

Ist-dass  air  siren. 


LIGHT  VESSELS  ESTABLISHED  AND  DISCONTINUED  DURING  THE 

FISCAL  YEAR  1919. 


District. 

Number  of 
vessel. 

Name  of  station. 

ESTABLISHED  (1). 

8th. 

102 

97 
45 
102 

South  Pass,  Mississippi  River,  La. 

DDOONTINUBD  (3). 
6th 

Bush  Bluff,  Elizabeth  River,  Va. 

8th 

35-Koot  Channel,  Chesapeake  Bay,  Va. 
Southwest  Pass,  Mississippi  River,  La. 

SUBMARINE  SIGNALS  DISCONTINUBD  DURING  THE  FISCAL  YEAR  1919. 


District. 

Location. 

5th.... 

Thirty-Five  Foot  Channel  Light  Vessel,  Chesapeake  Bay,  Va. 
Southwest  Pass  Entrance  Qas,  Whistling,  and  Sumarlne  Bell  Buoy,  La. 

8th 

Digitized  by  VjOOQIC 


REPORT  OP  THE  COMMISSIONER  OP  LIGHTHOUSES.  731 

PRIVATB  AIDS  TO  NAVIGATION  MAINTAINED  ON  JUNE  30,  1919. 

[Under  the  act  of  Jtmo  20, 1006.] 


Dtetrict. 

Lights. 

Buoys. 

Other  un- 

Ughted 

aids. 

aigo^^. 

Lighted. 

UnUghted. 

Total. 

l5t              

34 

30 

83 

4 

153 

7 

9 

20 

1 

4 

54 

8 

2 
12 

7 

36 

2d 

39 
37 

81 

S::::::::::::::::::::::::::::::::::;:::: 

1 

2 

130 

4th 

4 

6th 

16 
2 
6 

12 

1 
1 

52 

3 

225 

fith 

10 

7th 

2 

8 

17 

Sth 

40 

Sh:::::;::::::::::::::::::::: :::::::::: 

1 

loth 

24 
14 
82 

6 

1 
2 

1 

1 
1 

1 

86 

11th 

70 

12th 

7 

40 

13th. 

1 

15th 

1 
3 
2 
26 
18 

1 

18th : 

1 

12 
7 

4 

17th 

2 
11 

16 

18tb 

2 

1 

47 

19th 

18 

Total 

•232 

15 

427 

86 

26 

786 

BRIDGES  OVER  NAVIGABLE  WATERS  LIGHTED  ON  JUNE  30,  1919. 

[Under  the  act  of  Aug.  7, 1882,  22  Stat.,  800.] 


District. 

£» 

District, 

Lidited 
brftges. 

District. 

Lighted 
badges. 

1st 

22 
63 

214 
17 

167 
68 
24 

8th. 

261 

1 

64 

63 

168 
80 

187 

15th 

8 

2d 

0th 

17th 

65 

3d 

10th 

18th 

30 

4th 

llth...  . 

Total 

6th 

12th 

1,462 

6th 

13th 

7th 

14th 

AIDS  MAINTAINED  UNDER  CONTRACT  DURING  FISCAL  YEAR  1919. 


District. 

Name  of  aids. 

Annual 
cost. 

Ist 

K                                                                   

$160.00 

7th 

Cj                                                               buoys) 

72.00 

0th 

C]                                                                 ids  of  u .  S.  (10  buoys) 

480.00 

10th 

L                                                                 !l.  Y.  (41  buoys) 

3,000.00 
230.00 

N                                                                   Y.  (76buovs) 

nth 

fli                                                               «?.  ftnd  T^inn,  (3a  Mijhta) 

8,000.00 
250.00 
428.60 
607.60 

12th 

Iflth 

F                                                                 '  Wis.  (17  spar  and  2  gas  buoys) 

SI                                                               32  buoys),  and  Orliaba  Reef  Bell  Buoy. 
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CONSTRUCTION  OF  TENDBRS  AND  LIGHT  VBSSELS. 

Tender  ^l Aster"  and  barge.— The  act  of  July  1,  1916,  appropriated  $20,000  for  con- 
structing or  purchasing  and  equipping  a  small  tender  and  oarge  for  the  eighth  district, 
Texas  and  Louisiana.  It  was  proposed  to  purchase  a  suitable  vessel  for  a  tender  and 
construct  the  baige  from  plans  and  specifications  now  in  preparation.  Bids  were 
twice  invited  for  the  purchase  of  a  suitable  tender  without  satisfactory  results  owing 
to  the  scarcity  of  vessels  caused  by  war  conditions.  Design  for  a  suitable  type  w 
vessel  has  been  secured  from  which  plans  and  specifications  for  a  tender  are  now  being 
prepared.    Amount  expended  to  June  30,  1919,  $13.14. 

Tender  "Mm."— The  act  of  July  1,  1916,  appropriated  $100,000  for  aids  to  naviga- 
tion, Hudson  River,  N.  Y.  It  was  found  that  in  the  construction  of  these  aids  a  light- 
draft  power  barge,  with  derrick,  was  required.  A  suitable  barge  available  for  pur- 
chase could  not  he  found,  and  accordinghr  plans  and  specifications  were  prepared  for 
a  wooden,  power,  derrick  barge,  and  on  January  13,  1917,  a  contract  was  awarded  to 
Rice  Bros.,  East  Boothbay ,  Me.,  for  the  construction  of  the  hull,  in  the  sum  of  $29,^X). 
The  keel,  stem,  stempost,  and  frames  were  partly  completed  when,  on  July  10,  1917, 
a  disastrous  fire  occurred  at  the  plant  of  the  above  concern,  destroying  all  but  four 
frames;  the  keel,  stem^  and  stempost  were  uninjured. 

New  material  was  immediately  procured  and  reconstruction  commenced.  The 
vessel  was  launched  on  June  5,  1918,  and  completed  and  delivered  on  July  23,  1918, 
ready  for  the  installation  of  the  propelling  machinery  and  auxiliaries  by  the  Govern- 
ment; which  latter  work  was  completed  and  the  vessel  placed  in  commission  July  18, 
1919. 

Tenfkr  **P%ne.** — ^Due  to  the  increase  in  traffic  and  the  additional  aids  established 
along  the  inlets  of  the  New  Jersey  coast,  the  need  of  a  small,  light-draft  tender  became 
apparent,  and  it  was  proposed  to  purchase  a  suitable  vessel,  but  none  was  found  that 
could  be  adapted  to  the  work,  rlans  and  specifications  were  accordii^ly  prei>ared 
and  bids  invited  for  a  li^ht-draft  power  boat,  and  on  June  27,  1918,  a  contract  was 
awarded  to  the  Nyack  Shipbuilding  Co.,  Nyack,  N.  Y.,  for  the  construction  of  a  power 
boat  in  the  sum  of  $9,500,  payable  from  general  expenses  Lighthouse  Service,  1918. 
The  boat  was  completed,  delivered,  and  placed  in  commission  on  December  9,  1918. 
Later  a  new  type  derrick  and  boom  operated  by  a  gasoline  hoisting  engine  were  in- 
stalled. 

Tender  *'Oai."— The  act  of  June  12,  1917,  appropriated  $150,000  for  a  lighthouse 
tender  for  the  third  district  to  replace  the  tender  Gardenia  or  for  general  service. 

Specifications  were  prepared  and  bids  invited  for  the  construction  of  the  vessel. 
The  lowest  bid  received  being  greatly  in  excess  of  the  appropriations,  all  were  rejected. 
Bids  were  again  invited  on  August  1,  1919,  after  extensive  advertisement.  The 
lowest  bid  received  was  again  greatly  in  excess  of  the  appropriation,  and  all  bids  are 
held  in  abeyance  pending  further  appropriation  of  funds.  Amount  expended  to 
June  30,  1919,  $9,077.77. 

Light  vessel  ''No.  99.''— The  act  of  August  24, 1912,  appropriated  $130,000  for  a  light 
vessel  for  general  service.  Plans  and  specifications  were  prepared  for  a  light  vessel  for 
the  Great  Lakes.  Bids  were  received  on  May  25,  1916,  and,  on  June  29,  1916,  a  con- 
tract was  awarded  to  Rice  Bros.,  East  Boothbay,  Me.,  in  the  sum  of  $61,000.  The 
construction  of  the  vessel  had  reached  a  degree  of  completion  of  approximately  54  per 
cent,  when,  on  July  10, 1917,  a  disastrous  fire  occurred  at  the  builders*  plant  in  which 
the  vessel  and  the  greater  part  of  its  fittings  were  rendered  a  total  loss. 

The  contractors  took  prompt  steps  to  procure  new  material,  and  the  construction  of  a 
new  vessel,  a  duplicate  of  the  one  destroyed,  was  commenced.  On  June  30,  1919,  the 
work  had  reached  a  degree  of  completion  of  approximately  68  per  cent.  Amount 
expended  to  June  30,  1919,  $68,972.73. 

lAght  vessel  ''No.  100.'' — Plans  and  specifications  are  in  preparation  for  a  large  light 
vessel  for  station  at  Nantucket  Shoals,  Mass.  There  is  a  balance  of  approximately 
$51,600  remaining  imder  the  appropriation  of  August  26,  1912,  for  light  vessels,  but 
the  construction  of  this  vessel  from  the  available  balance  will  not  be  possible  until 
additional  fimds  are  available  to  meet  the  higher  costs  of  production  caused  by  the 
present  abnormal  conditions.  Estimates  have  been  prepared  and  submitted,  and  it 
IS  now  proposed  to  construct  this  vessel  from  the  plans  and  specifications  prepared 
for  light  vessel  No.  105. 

Light  vessels  "No.  lOS"  and  "No.  lOV— The  act  of  June  12,  1917,  appropriated 
$150,000  for  li^ht  vessels  for  general  lake  service.  Plans  and  specifications  for  two 
vessels  similar  in  construction  to  light  vessel  No.  99  have  been  completed.  Bids  were 
received  for  the  construction  of  one  or  both  vessels,  on  January  15,  1918,  and  on  June 
5,  1918,  a  contract  was  awarded  to  the  Gas  Engine  &  Power  Co.  and  the  Charles  L. 
Seabury  Co.,  Morris  Heights,  N.  Y.,  in  the  sum  of  $147,428  for  the  construction  of  one 
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vessel,  No,  103.  It  is  proposed  to  invite  new  bids  for  light  vessel  No,  104  when  funds 
are  available,  estimates  for  which  have  been  prepared  and  submitted.  The  con- 
struction of  light  vessel  No.  lOS  had  reached  a  degree  of  completion  of  approximately 
30  per  cent  on  June  30, 1919.    Amount  expended  up  to  June  30, 1919, 1112.22. 

Light  vessel  ''No.  105"  (Cape  Charles).— The  act  of  June  12,  1917,  appropriated 
$130,000  for  a  light  vessel  for  Cape  Charles,  Va.,  or  for  general  service,  rlans  and 
specifications  were  prepared  and  oids  invited  for  the  construction  of  the  vessel.  The 
lowest  bid  receivea  was  greatly  in  excess  of  the  appropriation  and  all  bids  are  held 
in  abeyance  pending  further  appropriations,  estimates  for  which  have  been  sub- 
mitted.   No  expenditures  were  made  to  June  30,  1919. 

Radio  equipment  for  lighthouse  vessels.— The  act  of  June  12,  1917,  appropriated 
$60,000  for  installing  radio  equipment  on  lighthouse  tenders,  seven  tenders  having 
been  previously  so  equipped.  Tnis  amount  has  not  been  expended,  the  Nav>r  Depart- 
ment having  used  naval  appropriations  for  the  eouipment  of  16  tenders  with  radio 
during  the  war,  12  of  these  having  been  equipped  aunng  the  fiscal  year  1919.  In  all, 
23  tenders  were  equipped  with  ladio  at  tne  end  of  the  fiscal  year  1919.  The  appro- 
priation  of  June  12,  1917,  will  be  used  to  equip  other  tenders  with  radio  apparatus  as 
soon  as  practicable. 

At  the  end  of  the  fiscal  year  41  light  vessels  had  been  equipped  with  radio  apparatus, 
32  light  vessels  having  been  so  eauipped  during  the  war  and  28  of  these  during  the 
past  fiscal  year.  Nine  light  vessels  had  been  previously  equipped  with  radio.  The 
installation  of  radio  on  other  light  vessels  is  in  proj^ress.  Tnis  work  has  been  done  by 
the  Navy  Department  in  cooperation  with  the  Lighthouse  Service  and  was  paid  for 
with  funds  from  naval  appropriations. 

SPBCIAL  WORKS  OF  CONSTRUCTION  COMPLETED  (OMITTING  VESSELS). 

FIRST  DI8TBI0T, 

Dog  Island,  Eastport,  Me. — ^The  act  of  July  1,  1916,  appropriated  $3,500  for  estab- 
lishing an  unattended  light  on  Dog  Island,  Eastport,  Me.  Considerable  delay  in 
establishing  this  light  was  caused  by  having  to  obtain  title  to  the  site  by  condemna- 
tion proceedings.  The  tower  was  erected  during  October  and  November,  1918,  and 
the  light  shown  for  the  first  time  on  Januanr  23, 1919.  The  tower  is  a  steel,  skeleton 
structure  having  a  concrete  foundation  and  steel  tank  house.  Amount  expended  to 
June  30,  1919,  $3,130.35. 

EIGHTH  DI8TBI0T. 

Aids  to  navigation^  Caribbean  Sea.— An  allotment  of  $100,000  was  made  by  the 
President  from  the  appropriation  for  national  securitv  and  defense  for  the  purpose  of 
establishing  Lighted  aids  in  the  western  part  of  the  Guibbean  Sea  to  mark  the  traffic 
iane  between  the  western  end  of  Cuba  and  the  Panama  Canal  through  the  Yucatan 
Passage.  A  working  party  of  Lighthouse  Service  employees  was  assembled,  together 
with  materials,  -in  the  emith  district.  On  June  3,  1919,  the  party  sailed  from  New 
Orleans,  La.,  on  the  U.  S.  S.  Wheelirug  for  the  Caribbean  Sea,  and  the  work  was  done 
under  the  direction  of  the  superintendent  on  general  duty.  Flashing  white  lights 
were  established  on  three  40-foot  skeleton  steel  towers  which  were  erected  upon 
concrete  blocks  in  the  following  locations:  Quita  Sueno  Bank,  Roncador  Cay.  and 
Serrana  Bank.    The  expenditures  and  obligations  to  June  30,  1919,  were  $26,163.87. 

TENTH  DISTRICT. 

Loram  Harbor,  Ohio.— The  act  of  October  22,  1913,  appropriated  $35,000  for  a 
light  and  fo^-ognal  station  and  improvement  to  aids  to  navigation  at  Lorain  Harbor, 
<^o.  A  reinforced-concrete  structure  for  the  light  and  fog  signal  has  been  com- 
pleted. The  permanent  light  was  placed  in  commission  April  7,  1919,  and  the  fog 
signal  May  13,  1919.    Amount  expended  to  June  30,  1919,  $34,974.54. 

ELBVENTH  DISTRICT. 

Sand  HiXls  Light  Station,  Mich.— The  act  of  June  12,  1917,  appropriated  $70,000 
for  the  construction  of  a  lig^t  and  fog-signal  station  at  Sand  Hills,  Mich.  A  site  was 
purchased  about  3}  miles  west  of  Ea^e  River,  Mich.,  on  what  is  known  as  Five  Mile 
Point  and  construction  work  actively  commenced  in  the  late  fall  of  1917.  The  fog 
tdgnal  was  placed  in  commission  on  May  15  and  the  light  on  June  18,  1919.  The 
'  tower  is  of  brick  and  structural  steel,  forming  the  central  feature  of  the  main  struc- 
ture, which  forms  the  quarters  for  the  three  keepers.  Amount  expended  to  June  30, 
1919,  $68,714.69. 
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SEVENTEENTH  DISTRICT. 

Lime  KUn  Light  Station,  Wash.— The  act  of  July  6,  1916  (Kellett  Bluff  Light  Sta- 
tion, Waah.Vj  appropriated  $40,000  for  the  construction  of  a  light  and  fog-signal  station 
at  or  near  Kellett  Bluff,  Henry  Island,  Wash.  A  site  known  as  Lime  Kiln,  on  the 
west  coast  of  San  Juan  Island,  was  selected  and  construction  b^un  in  August,  1918. 
The  station  was  p>laced  in  commission  June  30,  1919.  It  consists  of  a  combined  light 
and  fog-signal  building,  with  light  tower  30  feet  high  and  two  keepers'  dwellings,  all 
of  reimorced  concrete.    Amount  expended  to  June  30,  1919,  $38,333.80. 

Aids  to  navigation,  Puget  Sound,  Wash.—The  act  of  October  22,  1913,  appropriated 
$30,000  for  aids  to  navigation  and  improvements  to  existing  aids  in  Pt^et  Sound, 
Waah.,  and  adjacent  waters.  From  this  appropriation  a  new  li^ht  and  fog-signal 
building  has  been  constructed  at  Marrowstone  roint.  Wash.,  the  bght  changed  mm 
acetylene  to  electricity,  and  the  fog  signal  frotai  an  acetylene  gun  to  an  air-operated 
reed  horn.  A  flashing  acetylene  lignt  has  also  been  established  at  Apple  Cove  Point, 
Wash.  The  balance  of  the  appropriation  has  been  expended  for  a  structure  for  Shils- 
hole  Bay  Outer  Light.    Amount  expended  to  June  30,  1919,  $30,000. 

SPBCIAL  WORKS  OF  CONSTRUCTION  UNCOMPLETED  (OMITTING 

VESSELS). 

SECOND  DISTRICT. 

Nantucket  Harbor  Fog  Swnal,  Mass. — By  act  of  July  1,  1918,  the  appropriation  of 
$15,000  contained  in  act  of  March  28, 1918,  for  a  fog-signal  whistle  was  made  available 
for  establishing  an  electrically  operated  fog  bell  on  the  east  breakwater  at  Nantucket 
Harbor,  Mass.  The  fo^-bell  tower  has  been  completed  and  the  bell  and  striker 
installed.  The  submarine  cable  has  been  purchased  and  laid  and  the  generating 
apparatus  in  duplicate  has  been  purchased  and  installed  in  the  old  tower  at  Brant 
Point.    Amount  expended  to  June  30,  1919,  $6,582.53. 

Woods  Hole  {Mass.)Lighthou8e  Depot.— The  act  of  July  1, 1916,  appropriated  $50,000 
for  improvements  at  Woods  Hole  Depot,  Mass.  About  82,000  feet  of  channel,  150  feet 
wide,  was  dredged  to  a  depth  of  17  feet,  and  a  basin  in  front  of  depot  400  by  550  feet 
was  dredged  to  17  feet  at  a  cost  of  $30,162.97.  A  two-story  storehouse,  35  by  80  feet, 
of  brick,  with  steel  frame  and  reinforced-concrete  floors  and  roof,  was  finished  by 
contract  August  18,  1917.  The  electric  lighting  has  been  installed  and  an  electric 
welding  outfit  purchased  and  installed.  Amount  expended  to  June  30,  1919. 
$49,028.72. 

Depot  fcfr  second  lighthouse  district.— The  act  of  July  1,  1918,  appropriated  $85,000 
for  building  a  depot  at  Chelsea,  Mass.  Proposals  for  dredging  and  Dimding  two  slips 
and  for  rebuilding  the  whari  were  invited  and  opened  on  April  30,  1919,  but  weire 
rejected  owing  to  excessive  prices.  New  proposals  for  dredging  in  front  of  wharf  and 
east  slip  and  for  rebuilding  whari  and  retaining  walls  have  been  issued  to  be  opened 
August  1, 1919.    No  expenditures  were  made  to  June  30, 1919. 

Repairiria  and  rebuHomg  aids  to  navigation,  Atlantic  coast, — ^From  the  appropriation 
by  the  deficiency  act  approved  November  4,  1918,  $11,000  was  allotted  for  repairing 
damage  done  by  ice  dunng  the  winter  1917-1918  at  Duxbury  Pier  Light  Station  ana 
Scituate  Breakwater  Light.  Six  hundred  tons  of  riprap,  ranging  in  size  from  1  to  5 
ton  stonesj  were  deposited  at  Duxbury  Pier  Light  Station  in  a  mound  on  the  north- 
westerly side  of  the  tower  and  about  25  feet  from  it  to  protect  the  tower  from  heavy 
field  ice  and  to  give  a  more  sheltered  landing  for  the  keepers.  As  soon  as  the  riprap 
has  thoroughly  settled  it  will  be  securely  fastened  together  with  l^-inch  iron  apes. 
Five  huncued  tons  of  granite  riprap  were  deposited  at  Scituate  BreaJrwater  Li^t 
around  the  spindle  to  make  a  secure  mound  for  supporting  an  acetylene  tank  house. 
These  stones  will  be  securely  dogged  during  the  present  season,  and  the  acetylene 
apparatus  purchased  for  the  site  will  be  properly  installed.  Amount  expended  to 
June  30,  1919,  $11,000. 

THIRD  DISTRICT. 

Aids  to  navigation,  Hudson  River,  N.  F.— The  act  of  July  1,  1916,  appropriated 
$100,000  for  improving  aids  to  navigation  and  the  establishment  of  new  aids  on  the 
Hudson  River,  N.  Y.  The  work  of  improving,  rebuilding,  and  establishment  of  the 
aids  will  affect  21  different  points,  ^e  work  in  progress  consists  of  buildine  and 
equipping  a  baige  for  the  purpose,  taking  necessary  steps  toward  the  acquisition  o£ 
required  sites  and  the  purchase  oi  the  illuminating  apparatus.  Work  on  the  barge 
was  delayed  on  account  of  destruction  by  fire  of  the  contracti^rs'  ahipyajrd.  The  baige 
was  finally  completed  in  1918.  The  work  accompliidied  up  to  the  present  coaaists 
of  obtaining  sites,  purchasing  lighting  equipment,  building  towers,  and  oompletiiig 


Digitized  by  LrfOOQlC 


REPORT  OF  THE  COMMISSIONER  OF  LIGHTHOUSES.  739 

the  bai^.  Work  of  installing  the  towers  and  founHations  will  be  Ftarted  at  owp. 
The  project  was  started  in  December,  1916,  and  it  is  expected  will  be  completed 
about  November  1,  1919.    The  amount  expended  to  June  30,  1919,  was  $81,r>0o.lS. 

Hunts  Point,  N.  F.— The  act  of  March  4,  1911,  appropriated  $5,000  for  the  estah- 
lifihment  of  a  light  and  fog  signal  to  mark  Hunts  Poiut,  between  Hell  Gate  and  Whifo- 
stone  Point,  East  Hiver,  N.  Y.  The  work  of  erecting  a  strufture  for  the  light  and 
fog  signal  was  started  in  November,  1916,  and  the  light  went  into  commission  on 
January  4,  1917.  The  structure  consists  of  a  steel  tower  built  on  a  stone-and-c on'  rete 
foundation,  with  the  ner  eBsary  pro\'i8ion  made  for  the  establishment  of  a  fog  signal 
later,  when  it  is  practicable  to  procure  electric  current  for  its  operation.  The  date 
of  tJie  completion  of  this  project  is  indefinite,  but  it  is  expected  that  it  will  be  possible 
to  get  current  and  have  the  fog  nignal  in  operation  by  June  1 ,  1920.  Amount  expended 
to  June  30,  1919,  $3,520.21. 

Staten  Island  lAghlhouse  Depot,  N.  Y. — The  act  of  June  12,  19J7,  appropriat»*d 
$21,000  for  improving  the  offu  e  and  laboratory  at  the  general  lighthouse  depot.  The 
work  was  started  in  November,  19  IS,  and  has  all  been  completed  with  the  exception 
of  certain  minor  details  and  the  work  of  installing  a  heating  s^^stem  and  wash  rooms. 
It  is  expected  the  entire  buildin'i  will  be  completed  by  November  15,  1919.  Amount 
expended  to  June  30,  1919,  $7,857.16. 

Aids  to  navigation,  East  River,  N.  Y. — ^The  act  of  June  12,  1917,  appropriated 
$16,000  for  improving  the  aids  to  navigation  in  the  East  River,  N.  Y.  The  work  to 
be  done  consists  of  improvements  and  changes  in  the  present  system  of  lights  and  the 
establishment  of  an  additional  light.  The  lighting  apparatus  has  been  pmrchaesd. 
The  necessary  grants  for  the  parcels  of  land  under  water  have  been  obtained,  aud 
bids  for  riprap  foundations  will  be  invited  in  the  near  future.  The  work  was  started 
in  September,  1917,  and  it  is  expec  ted  will  be  completed  about  May  1,  1920.  Amount 
expended  to  Juno  30,  1919,  $7,947.97. 

Great  Salt  Pond  Light  Station,  R.  /.—The  act  of' June  12,  1917.  appropriated  $20,000 
for  building  a  new  dwellinff  and  moving  the  fdg  signal  from  the  inner  ti  the  outer 
end  of  the  breakwater.  Plans  for  dwelling  are  completed.  Cesdm  r>f  land  and 
jurisdiction  over  same  haf  been  received  fr<im  the  State  of  Rhode  Island.  Contract 
nas  been  entered  into  for  furnishing  and  placing  the  necessary  riprap  for  the  founda- 
tion of  the  light,  and  about  one-fourth  of  the  cpiantityof  strne  c(  ntracted  for  has  been 
delivered  and  placed  on  the  site.  Owing  to  increase  in  the  cost  of  labor  and  material 
and  to  change  in  location  of  light  to  the  extreme  end  of  the  breakwater  to  make  the 
harbor  convenient  as  a  ba«»e  for  naval  vessels,  an  additional  appropriation  is  required 
to  complete  this  work.  The  estimated  additional  amount  required  is  $53,000.  Work 
was  started  in  May.  1919,  and  it  is  expected  it  ^"ill  be  completed  about  June  1,  1920, 
if  funds  are  available.     Amount  expended  to  June  30.  1919,  $16.62. 

Staten  Island  Lighthouse  Depot,  N.  Y. — ^The  act  of  March  28,  1918,  appropriated 
$60,000  for  repairing  the  wharves  at  the  general  lighthouse  depot.  Tompkinsville, 
N.  Y.  It  is  prnp')eed  to  remove  the  old  wooden  decks,  furnish  and  install  additional 
Bteel  work,  cast-ircm  pile  columns,  manhole  frames,  covers,  and  pipe  hangers,  and 
place  new  concrete  decks  on  the  whar\'es.  A  contract  was  entered  into  for  "the  work 
to  be  done  to  the  south  wharf.  The  work  was  started  in  September,  1918,  and  com- 
pleted in  February,  1919.  On  account  of  incessant  use  of  wharves  it  will  be  neces- 
sary to  do  this  work  in  three  sections,  one  at  a  time.  Contract  has  been  entered  into 
for  the  secnd  section,  and  it  is  expected  the  work  will  start  in  July,  1919,  and  be 
completed  in  September.  1919.     Amount  expended  to  June  30,  1919,  $33,789.82. 

Ambrose  Channel  Lighted  Buoys,  N.  Y. — ^The  act  of  July  1,  1918.  appropriated 
$26,000  for  improving  the  system  of  lighted  buoys  in  Ambrose  Channel,  N.  Y. 
The  plan  of  general  change  has  been  approved  and  buoys  for  making  the  change  were 
ordered  June  17,  1919.  and  it  is  expect^  to  have  the  work  completed  about  March  1, 
1920.    No  expenditures  have  yet  been  made  from  this  appropriation. 

Plate  shop,  coal  shed,  etc.,  ueneral  Lighthouse  Depot,  N.  Y. — In  August,  1918,  an 
allotment  of  $175,000  was  made  from  funds  for  national  security'  and  defense  to  carry 
out  certain  necessary  alterations  and  provide  certain  necessary  equipment  at  the 
general  lighthouse  depot,  Tompkinsville.  N.  Y.  These  consisted  of  the  removal 
of  the  old  coal  shed,  the  erection  of  a  new  coal  shed,  and  the  erection  of  two  tem- 
porary coal  bins  for  use  while  the  new  coal  shed  was  being  built,  and  t^  erect  on  the 
Ate  of  the  old  coal  shed  an  extension  ti  the  pre^nt  blac&mith's  shop  to  be  used  as 
a  boiler  and  plate  shop.  Temporary  coal  bins  were  erected,  the  old  coal  shed  was 
torn  down,  and  a  new  iron  rack  built  t »  replace  one  removed  to  mxke  r  )om  for  plate 
shop.  Contract  has  been  entered  into  for  the  erection  of  the  new  coal  pocket  and  for 
furnishing  new  plate- working  machinery.  It  is  expected  the  work  on  new  coal 
pocket  will  be  started  about  July  3,  1919,  and  will  be  finished  about  December  30. 
1919.  It  is  expected  the  entire  project  will  be  completed  about  February  1,  1920. 
Amount  expended  to  June  30,  1919,  $16,635.85. 
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FOURTH  DI8TBI0T. 

Joe  Flogger  SJioal,  Del. — ^The  act  approved  July  1,  1918,  provided  that  the  unex- 
pended balance  of  the  appropriation  of  $40,000  "  toward  a  light  and  fog-&dgnal  station 
of  the  Joe  Flogger  Shoal,  Delaware  River, "  contained  in  the  act  approved  June  13, 
1906,  be  made  available  for  establishing  gas  buoys  and  improving  aids  to  navigation 
in  the  vicinity  of  Joe  Flogger  Shoal,  Del.  Under  this  ai)propriation  five  modem 
gas  buoys  are  now  being  manufactured,  and  orders  for  additional  buoys,  etc.,  will  be 
placed  in  the  near  future.  It  is  expected  tiiat  all  work  under  this  appropriation  can 
be  completed  during  1920.    Amount  expended  to  June  30,  1919,  $609.25. 

Delaware  River j  Pa.  and  Del.,  aids  to  navigation. — ^The  act  of  March  3,  1915,  author- 
ized this  work.  The  act  of  July  1, 1916,  appropriated  $80,000  for  the  purpose.  Under 
the  appropriation  the  following  work  was  performed  or  was  underway  at  the  cloee  of 
the  fiscal  year: 

Chester  Ran^  Front:  This  station  was  completed.  It  consists  of  a  foundation 
crib  in  13  feet  at  mean  low  water  supporting  a  50-foot  structural-steel  tower,  from 
which  is  shown  a  flashing  automatic  acetylene  light.    Station  is  protected  by  riprap. 

Chester  Range  Rear:  This  station  was  completed.  It  consists  of  a  100-foot  struc- 
tural-steel tower  on  concrete  piers  supported  oy  timber  grillage.  The  light  is  fixed- 
white,  automatic,  acetylene. 

Marcus  Hook  Range  Front:  This  station  was  completed.  It  consists  of  a  concrete 
block  on  a  pile  foundation  at  low- water  mark,  supporting  a  72-foot  structund-steel 
tower,  from  which  is  shown  a  flashing,  automatic,  acetylene  li^ht. 

Marcus  Hook  Range  Rear:  This  station  when  completed  will  consist  of  a  100-foot 
detached,  concrete  tower  and  a  brick  dwelling.  The  light  will  be  incandescent  oil 
vapor  and  be  shown  from  a  range  lens.  It  is  95  per  cent  completed.  A  temporary 
acetylene  light  is  shown  from  the  balcony  of  the  new  tower.  Approximate  date 
of  completion  is  October  1,  1919.  « Under  uie  appropriation  the  beil  at  Fort  Mifflin 
fog  signal  was  replaced  by  an  electric  siren.  All  work  under  this  appropriation  should 
bo  completed  during  1920.    Amount  expended  to  June  30,  1919,  $57,429.48. 

PIPTH  DISTRICT. 

Aids  to  navigation.  Cape  Charles  City,  Fa.— The  act  of  June  12,  1917,  appropriated 
$12,800  for  improving  lights  and  fog  signals  leading  to  Cape  Charles  City,  Va.  Plans 
and  specifications  have  oeen  prepared  for  the  ironwork  and  the  erection  of  Cherry- 
stone Bar  Light  to  cover  a  small,  caisson-type  structure  which  will  show  an  unwatched 
aceti^lene  light  and  support  an  automatic  fgg  bell  actuated  by  carbon-dioxide  gas. 
The  ironwork  is  on  hand,  and  the  contract  has  been  let  for  the  erection  of  the  structute. 
Amount  expended  to  June  30,  1919,  $3,524. 

Aids  to  navigation,  Chesapeake  Bay,  Md.  and  Fb.— The  act  of  June  12,  1917,  appro- 
priated $29,000  for  aids  to  navigation  of  the  Eastern  Shore  of  the  Chesapeake  Bay  and 
tributaries.  Requisition  has  been  made  for  four  type  S  buoys  for  the  Susquehanna 
River  and  the  Eastern  Shore,  Md.,  of  which  one  has  been  delivered.  Amount 
expended  to  June  30,  1919,  $5,865.47. 

Repairing  and  rebuilding  aids  to  navigations  Atlantic  Coast. — ^The  act  of  March  28, 
L918,  appropriated  $150,000  for  rebuilding,  repairing,  and  reestablishing  aids  damaged 
by  storm  and  ice,  fromf  which  $100,000  was  allotted  to  the  fifth  district.  The  act  <rf 
November  16,  1918,  appropriated  $284,000  additional  for  the  fifth  district  for  the  same 
purpose.  Riprap  has  been  placed  at  the followinglight  stations  to  protect  them  from 
further  dam^:  Cedar  Point,  Point  Lookout,  Rj^gged  Point,  Maidstone  Island, 
and  Mathias  Point  Shoal ,  all  in  Maryland.  Ironwork  has  been  lepaiied  at  Love  Point 
Shoal  Light  Station,  Md.,  and  Killick  Shoal  Light  Station,  Va.  Contract  has  been 
let  for  repairs  to  ironwork  at  Thomas  Point  Shoal  Light  Station,  Md.  Contract  has 
been  let  for  concrete  foundation,  and  work  is  in  progress  at  Tangier  3ound  Light 
Station,  Va.  Bids  were  rejected  as  excessive  for  new  foundationtor  Brant  Island 
Shoal  and  Wade  Point  Light  Station,  N.  C.  New  plans  for  the  work  are  in  prepar»- 
tion.  Contract  has  been  awarded  for  protecting  witii  riprap  stone  the  following  light 
stations:  Thomas  Point  Shoal,  Cedar  Point,  Point  Lookout,  Cobb  Point  Bar,  and 
Maryland  Point,  all  in  Maryland;  and  Windmill  Point,  Va.  Plans  and  specifications 
have  been  prepared  for  a  steel  sheet  piling  and  concrete  foundation  for  Old  Plantation 
Flats  Light  Station,  Va.  One  hundred  and  eighty  minor  lights  and  daymarks,  which 
were  damaged  or  carried  away  by  ice,  have  been  repaired,  rebuilt,  or  reestablished. 
Amount  expended  to  June  30, 1919,  $102,944.95. 
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I  Additional  ga$  buoys, — ^Apptopriation0  amounting  to  $125,000  were  made  by  acts 
of  Congress  approved  July  1,  1918,  and  November  4,  1918,  for  additional  gas  buoys 
for  the  improvement  of  aids  to  navigation  in  the  fifth  district.  Bequisition  has  been 
made  on  the  general  depot  for  the  following:  Five  eas  and  whistling  buoys,  8  gas 
and  bell  buoys,  13  gas  buo3^.  19  buoy  lanterns,  and  other  material. 

In  addition,  one  gas  and  whistling  buoy  has  been  purchased  for  Cape  Lookout 
Harbor  of  Refuge.    The  amount  expended  to  June  30,  1919,  was  $120,209.21. 

SIXTH  DI8TBICT. 

St.  Johns  River,  Fla,— The  act  of  July  1,  1916,  appropriated  $66,000  for  improving 
aids  to  navigation  and  establishing  new  aids  on  the  St.  Johns  River,  Fla. 

From  this  appropriation  the  following  works  have  been  accomplished:  Six  lights, 
3  unlighted  beacons,  and  2  gas  buoys  have  been  established;  14  light  structures  have 
been  rebuilt;  buoyage  improved  and  repairs  effected  at  various  stations;  and  illumi- 
nating apparatus  purchased  for  convertmg  3  range  lights  from  oil  to  acetylene.  The 
amount  expendea  to  June  30,  1919,  was  $35,098.03. 

SEVENTH  DISTRICT. 

Florida  Reefs,  Fla.—The  act  of  July  1,  1916.  appropriated  $75,000  for  establishing 
additional  aios  and  repairing  and  improving  existing  aids.  Under  this  appropriation 
part  of  the  illuminatine  apparatus  has  been  purchased.  Three  attempts  have  been 
made  to  obtain  proposals  for  metal  work  and  ^lass  without  success;  advertisement  for 
proposals  for  these  materials  have  again  been  issued,  to  be  opened  on  August  30.  1919. 
The  date  of  completion  is  indefinite.    Amount  expended  to  June  30,  1919,  $3,427.56. 

EIGHTH   DISTRICT. 

Aids  to  navigation,  Atchafalaya  Entrance  Channel^  La. — ^The  act  of  October  22,  1913, 
appropriated  $50,000  for  establishing  aids  to  navigation  in  Atchafalaya  Entrance 
Channel,  La.  During  the  fiscal  year  ended  June  30,  1916,  Point  Au  Fer  Reef  Light- 
house and  Atchafalaya  Entrance  Channel  Lights  Nos.  1,  3.  5,  7,  9,  and  2  were  com- 
Sleted.  A  42-f6ot  motor  launch  was  completed  by  the  United  States  Naval  Station, 
few  Orleans,  La.,  during  the  fiscal  year  1918  at  a  cost  of  $6,951.71.  Amount  expended 
to  June  30,  1919,  $40,995.06. 

Aids  to  navigation,  Mississippi  River,  La. — ^The  act  of  July  1,  1916,  appropriated 
$50,000  for  the  improvement  of  aids  to  navigation  of  the  Mississippi  River  below 
New  Orleans.  Contract  was  entered  into  June  22.  1917,  for  furnishing  25  structural- 
steel  towers.  The  towers  were  delivered  to  the  Mobile  depot  during  the  year. 
Amount  expended  to  June  30.  1919,  $18,658.07. 

Aransas  Pass  Light  Station,  Tex.— The  act  of  October  6,  1917,  appropriated  $20,000 
for  repairing  and  rebuilding  dwellings,  outbuildings,  and  appurtenant  structures 
damaged  or  destroyed  in  the  hurricane  of  August  18,  1916.  During  the  fiscal  year 
1918  the  contract  was  awarded  for  building  a  dwelling,  oil  house,  T  wharf,  walks,  etc. 
The  contractor  commenced  work  at  the  station  during  May,  1918,  and  at  the  end  of 
the  fiscal  year  1919  had  completed  the  outhouses,  oil  house,  walks,  and  wharf,  and 
had  progressed  to  the  plastering  of  the  dwelling  and  was  engaged  in  work  on  the  roof, 
pavement  under  dwelling,  painting,  etc.  Amount  expended  to  June  30,  1919, 
$10,450.95. 

Galveston  Jetty  Light  Station,  Tex. — The  act  of  June  11, 1896,  appropriated  $35,000, 
and  the  act  of  May  27,  1908,  $10,000  for  establishing  a  light  and  fog-signal  station  at 
or  near  the  outer  end  of  one  of  the  jetties  at  Galveston  Harbor,  Tex.  Great  damage 
was  done  the  uncompleted  structure  by  the  hurricane  of  August  16-17,  1915,  which 
destroyed  the  construction  wharf,  bent  the  framework  of  the  structure,  and  washed 
away  much  material.  Subsequently  materials  were  again  assembled,  another  wharf 
erected,  and  the  framework  straightened.  The  construction  work  was  again  washed 
away  in  the  hurricane  of  August  18,  1916,  and  some  of  the  lower  struts  of  the  sub- 
structure were  again  bent.  A  portion  of  the  lens  for  this  station  was  lost  in  the  hur- 
ricane of  July  5-6,  1916,  one  box  containing  parts  of  same  having  been  washed  away 
from  the  Mobile  Lighthouse  Depot.  It  was  replaced  from  the  third  district.  In 
March,  1917,  the  installation  of  intermediate  beams  to  reinforce  struts  was  completed. 
A  concrete  block  40  feet  square  around  foundation  piles,  and  in  places  10  to  15  feet 
in  depth,  on  northerly  and  southerly  edges,  was  completed  during  the  fiscal  year 
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1918,  and  the  ilhiminating  apparatus  was  inBtalled.  A  fog  bell  -truck  by  machinery 
will  be  installed  during  the  next  fiscal  year.  The  ligfit  was  exhibited  November  12, 
1918.     Amount  expended  to  June  30,  1919,  $44,901.13. 

Repairiruj  and  rehuiUling  mds  to  Nnvigniwn,  Gulf  of  Mexico. — The  act  of  Febmary 
28 ,  191^,  appropriated  $200,000  for  repairing  and  rebuilding  aids  to  navigation  damaged 
or  destroyed  by  hurricane  on  the  Gulf  of  Mexico.  In  addition  to  the  work  which  had 
been  conapleted,  as  stated  in  the  annual  reports  for  the  fiscal  years  ended  June  30, 1917. 
and  June  30.  1918,  there  is  given  below  a  list  of  the  work  that  ha**  been  completed 
during  present  fiscal  year  and  that  in  progress.  During  the  fiscal  year  the  following 
]»ortions  of  the  work  have  been  completed: 

15ayou  St.  John  Light  Station,  La.:  Wharf,  fence,  roof,  and  gutters  refmired. 

Cape  San  Bias  Light  Station,  Fla.:  Tower  moved  to  new  location. 

Cat  Island  Light  Station,  Miss.:  New  wharf  on  creosoted  piles,  with  creoeoted 
stringers,  headers,  and  braces;  new  boathouse  on  square,  sawn,  creoeoted  piles,  with 
f  a^t-iron  pipe  sleeves:  new  platform  under  station,  etc. 

(Jhandeleur  Light  Station,  1^.:  Rebuilt  wharf  and  walk,  and  platform  under 
house,  and  minor  repairs  made. 

Pa^s  Manchac  Light  Station,  La.:  Rebuilt  130  feet  cypress  sheet-pile  break- 
water; storehouse  and  boathouse  on  creoeoted  piles;  also  rebuilt  fence,  etc. 

Sabine  Bank  Light  Station,  Tex.:  Iron  shell  plates,  davits,  footplates,  railing, 
etc.,  were  installed,  closing  in  the  veranda. 

St.  Andrews  Bay  Range  Front  Light,  Fla.:  Temporary,  single,  iron-cased  pile 
structure  rebuilt,  showing  a  post-lantern  light. 

The  following  work  is  in  progress  at  the  end  of  the  fiscal  year: 

Calcasieu  Range  Rear  Light  Station,  La.:  Rebuilding  walk,  boathouse,  and 
repairing  station. 

Galveston  Depot,  Tex.:  Creoeoted  piles  and  untreated  lumber,  etc.,  purchased. 

Amount  expended  to  June  30,  1919,  $179,784.74. 

The  act  of  September  8,  1916,  appropriated  $125,000  for  repairing  and  rebuilding 
aids  to  navigation  damaged  or  destroyed  by  hurricane  on  the  Gulf  of  Mexico,  of  which 
$122,200  was  alotted  for  this  district.  In  addition  to  the  work  which  had"  been  c<Mn- 
pleted,  as  stated  in  the  annual  reports  for  the  fiscal  years  ended  June  30,  1917,  and 
June  30,  1918,  there  is  given  below  a  list  of  the  work  that  has  been  completed  during 
present  fiscal  year  and  that  in  progress.  During  the  fiscal  year  the  following  portions 
of  the  work  have  been  completed: 

Cape  San  Bias  Light  Station,  Fla. :  Tower  moved  to  new  location. 

Chandeleur  Light  Station,  La.:  Wharf,  walk,  platform,  and  stairways  rebuilt. 

Pascagoula  River  Entrance  Light  Station,  Miss.:  Rebuilt  180  feet  of  walk,  fence, 
and  repaired  water-closet,  gallery,  steps,  etc. 

Ship  Island  Light  Station,  Miss.:  Wharf,  walk,  and  bulkhead  rebuilt. 

Amount  expended  to  June  30,  1919,  $109,712.01. 

The  act  of  March  28,  1918,  appropriated  $100,000  for  rebuilding,  repairing,  and  re- 
establishing aids  to  navigation  and  structures  connected  therewith  on  the  coast  of  the 
Gulf  of  Mexico  damaged  or  destroyed  by  hurricane.  There  is  given  below  a  list  of 
work  which  has  been  completed  during  the  present  fiscal  year  and  of  that  in  progreae. 
During  the  fiscal  year  the  following  portions  of  the  ^ork  have  been  completed: 

Bayou  ChamierRange  Rear  Light,  Miss.:  Rebuilt  single  iron-cased  pile  structure 
shou'ing  a  post-lantern  light. 

Blackwater  Bay  Channel  Range  Li^ts,  Fla.:  Both  structures  repaired. 

Cape  San  Bias  Light  Station,  Fla. :  Rebuilt  brick  oil  house  in  new  location. 

Deer  Point  Light,  Fla.:  Four  iron-cased  pile  structures  rebuilt,  showing  a  lens- 
lantern  light. 

East  Bay  Channel  Range  Lights,  Fla.:  Both  structures  repaired. 

Fair  Point  Light,  Fla.:  Four  iron-cased  pile  structures  rebuilt,  showing  a  lena- 
lantern  light. 

Middle  Beacon,  Fla.:  Rebuilt  as  a  single  iron-cased  pile  structure  with  topmast 
and  day  mark. 

White  Point  Light,  Fla. :  Four  iron-cased  pile  structures  rebuilt,  showing  a  lena- 
lantern  light. 

The  following  work  is  in  progress  at  the  end  of  the  fiscal  year: 

Circle  CYossing  Range  Lignts,  Fla. :  Rebuilding  one  single  iron-cased  pile  structure 
and  repairing  the  other. 

Hurricane  Crossing  Range  Rear  Light,  Fla.:  Rebuilding  single-pile  structure. 

Santa  Rosa  Sound  Range  Lights,  Fla.:  Rebuilding  both  structures  on  four  iron- 
Ci  Bed  piles,  showing  lens-mntem  lights. 

Amount  expended  to  June  30,  1919,  $44,595.60. 
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Sabine  Pass  Jettv  Light,  La,— The  act  of  May  27,  1908,  appropriated  $40,000  for  a 
light  and  fog  signal  at  or  near  the  end  of  Sabine  Pass  Jetty.  Nothing  has  been  done 
on  the  work  in  view  of  the  proposed  project  of  the  War  Department  to  extend  the  jet- 
ties to  the  25-foot  contour,  a  distance  of  possibly  2  miles.  At  the  close  of  the  fiscal 
year  1919  no  money  had  been  expended  or  obligated. 

Sand  Island  Light  Station,  Ala,— The  act  of  July  1,  1919,  appropriated  $37,000,  for 
improvements.  At  the  close  of  the  fiscal  year,  no  money  nad  been  expended  or 
obugated. 

NINTH  DISTRICT. 

Point  Borinquen  Light  Station,  P.  R.—The  act  of  June  12,  1917,  appropriated  |85,- 
000  for  constructing  Point  Borinquen  Light  Station.  The  third-order  temtem  and  metal 
work  for  the  station  are  being  niade  by  contract,  and  the  work  is  nearing  completion. 
Plans  and  specifications  for  construction  of  tower  and  dwelling  are  prepared^and 
bids  will  be  invited  by  the  Bureau  as  soon  as  the  metal  work  is  completed.  Work 
on  illuminating  apparatus  is  in  progress  at  the  general  depot.  Amount  expended  to 
June  30,  1919,  $11,394.13. 

Aids  to  navigation,  GuantanoTno  Bay,  Cuba. — ^The  act  of  July  1,  1918,  appropriated 
$14,000  for  dwellings  for  keepers  of  lights  in  Guantanamo  Bay,  Cuba,  ana  improving 
the  lighting.  Contracts  have  been  let  for  furnishing  materials  for  dwelling,  which 
will  be  built  by  hired  labor.  Skeleton  steel  towers  for  Hicacal  Beach  and  Fisher* 
mans  Point  Ranges,  and  submarine-cable  electric  equipment  for  these  lights  have 
been  ordered.    Amount  expended  to  June  30,  1919,  $3,680. 

Dwelling,  Port  San  Juan  Light  Station.— The  act  of  July  19,  1919,  appropriated 
$50,000  for  light  keepers'  dweUings.  The  Bureau  has  requested  preliminary  plana 
and  report  for  a  double  dwelling  for  Port  San  Juan  lig^t  Station. 

TBNTH  DISTRICT. 

Conneaut  Harbor,  OMo,—The  act  of  July  1,  1916,  appropriated  $63,500  for  a  li^t 
and  fog-signal  station  and  improving  aids  to  navigation  at  Conneaut  Harbor^  Omo. 
Concrete  roundation  completed.  Metal  work,  brick,  stone,  and  other  materials  for 
€uperstructure  delivered  at  site.  Contract  awarded  for  lantern.  Work  at  site  on 
superstructure  resumed  in  Jime,  1919.  Additional  appropriation  of  $19,600  required 
to  complete  project.  Probable  date  of  completion  August  1 ,  1920.  Amount  expended 
to  June  30,  1919,  $42,478.22. 

Huron  Harbor,  Ohio,— The  act  of  June  12,  1917,  appropriated  $4,500  for  establish- 
ing aids  to  navige^n  at  Huron  Harbor,  Ohio.  Steel  tower  erected  on  concrete  foun- 
dation ready  for  installation  of  electric  light.  Work  in  progress.  Li«^t  will  prob- 
ably go  in  commission  about  July  15,  1919.  Amoimt  expended  to  June  30,  1919, 
$3,450.34. 

Fairport  Harbor,  Ohio,—The  act  of  June  12^  1917,  appropriated  $42,000  for  improv- 
ing aids  to  navigation  at  Fairport  Harbor,  Ohio.  Plans  for  this  project  are  being  pre- 
pfl^ed.  Owing  to  war  conditions  and  increased  prices,  the  amount  appropriated  is 
insufficient,  and  an  additional  appropriation  of  $35,500  has  been  recommended. 
Amount  expended  to  Jime  30,  1919,  $1,395. 

BLBYBNTH  DISTRICT. 

Detroit  River,  Mich,— The  act  of  March  4,  1911,  appropriated  $210,000  for  establish- 
ing aids  to  navigation  along  the  Livingstone  Channel,  Detroit  River,  Mich.  Twelve 
concrete  piers  hSive  been  constructed,  nine  of  which  have  been  provided  with  lights, 
the  Ughtmg  of  the  other  three  having  been  deferred  pending  contemplated  changes 
in  the  channel  by  the  United  States  engineers.  Two  more  lighted  piers  will  be  estab- 
lished when  these  changes  have  been  completed.  A  semaphore  system  has  also  been 
installed  for  controlling  the  movements  of  vessels  through  the  channel.  In  addition 
to  these  fixed  aids,  13  gas  buojrs  and  21  spar  buoys  are  in  commission.  Plans  have 
also  been  prepared  for  a  light  and  fog  signal  at  the  southern  end  of  the  channel,  but, 
as  the  site  is  in  Canadian  waters,  no  farther  steps  have  been  taken  toward  the  construc- 
tion of  this  station  by  the  United  States.  Negotiations  are,  however,  imder  way  with 
the  Canadian  Government  for  the  establishment  by  them  of  a  suitable  aid  at  this 
place.    Amount  expended  to  June  30,  1919,  $150,991.19. 

Aids  to  navigation.  Fighting  Island  Channel,  Detroit  River,  Mich. — The  act  of  July 
1, 1916,  appropriated  $25,000  for  aids  to  navif;ation.  Fighting  Island  Channel,  Detroit 
River,  Mien.  Two  nonattended  acetylene  lights  and  four  acetylene  gas  buoys  have 
been  established,  and  single  lights  maintained  in  place  of  four  ranges  which  are  no 
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longer  required  owing  to  straightening  of  channel.  Lighting  equipment  has  been 
purchased  for  converting  three  of  these  single  lights  to  nonattended  acetylene. 
Amount  expended  to  June  30,  1919,  $18,005.32. 

Aids  to  navigationy  Keweenaw  Waterway,  Mich, — The  act  of  June  12,  1917,  appro- 
priated $100,000  for  aids  to  navifi;ation,  Keweenaw  Waterway,  Mich.  The  features 
included  in  this  project  are  as  follows:  New  dwelling  for  keeper  and  enlarging  pres- 
ent single  dwelling  to  a  double  dwelling,  power  house,  boathouse,  oil  house,  ii|^t 
and  foff-si^al  station  and  establishment  of  20  minor  lights  with  electric  illuminant 
along  me  Forta^  River.  Practicallv  all  material  has  been  delivered,  and  the  work 
of  construction  is  well  advanced.  It  is  expected  that  the  principal  structures  will 
be  completed  this  season,  and  the  entire  project,  with  the  exception  of  a  few  minor 
lights,  nniahed  during  the  present  fiscal  year.  Amount  expended  to  June  30,  1919, 
$72,909. 

Aids  to  navigation^  St  Marys  Rivera  Mich.— The  act  of  November  7,  1918,  appro- 
priated 180,000  for  improving  aids  to  navigation  in  St.  Marys  Riv^,  Mich.  The 
work  contemplated  includes  the  establishment  of  two  acetylene  lij|;hts,  repairs  and 
improvements  to  existing  aids,  quarters  for  one  keeper,  and  electric  generating  sta- 
tion and  wiring  equipment  for  lights  in  Middle  Neebish  Channel.  Acetylene  equip- 
ment and  steel  towers  have  been  delivered  and  work  actively  begun.  Amount 
expended  to  June  30,  1919,  $1,391.39. 

Spectacle  Reef  Light  Station,  Iftc^.— The  act  of  July  1, 1918,  appropriated  $28,000 
for  repairing  the  substructure  of  this  station,  which  is  being  senousfy  undermined. 
Preliminary  examinations  have  been  made  and  will  be  extended  during  the  current 
season  and  arrangements  completed  for  carrying  out  the  work  next  year.  No  expen- 
ditures have  been  made  from  this  appropriation. 

Detroit  Lighthouse  Depot,  Mich.— The  act  of  July  1,  1918,  appropriated  $53,000  for 
improvements  at  the  Detroit  Lighthouse  Depot,  Mich.  Materials  are  being  pur- 
chased and  proposals  invited  for  constructing  a  new  concrete  wharf  to  replace  the 
present  timber  structure.  Upon  completion  of  the  wharf,  the  depot  lamp  shop  will 
be  extended  and  additional  machinery  installed.  Amount  expended  to  June  30,- 
1919,  $14,896.14. 

TWELFTH  DISTRICT. 

White  Shoal,  Mich.— The  act  of  March  4, 1907,  appropriated  $250,000  for  a  light  and 
log-sigoal  station  at  White  Shoal,  Mich.,  in  the  north  end  of  Lake  Michigan,  to  replace 
the  White  Shoal  Light  Vessel.  The  tower  was  completed  and  the  light  placed  in 
commission  September  1,  1910,  and  the  fog  signal  on  September  15,  1910.  A  sub- 
marine bell  was  established  September  20,  1911.  and  later  discontinued.  A  water- 
supply  system  was  installed  in  October,  1911,  ana  an  oil-supply  system  in  June,  1913. 
Riprap  was  placed  about  the  station  in  August,  1914,  and  an  auxiliary  acetylene  light 
for  winter  service  was  established  in  December  of  the  same  year.  An  allotment  of 
$1,900  has  been  made  from  the  special  appropriation  for  air  hoists  for  the  three  boat 
cranes.  Equipment  for  same  has  been  purchased  and  will  be  installed  this  year. 
Amount  expended  to  June  80, 1919,  $226,507.12. 

Chicago  Harbor.  Ill— The  act  of  June  12,  1917,  appropriated  $88,000  for  the  removal 
and  rebuilding  oi  Chica^  Harbor  Light  Station  on  a  new  site  at  the  south  end  of  the 
north  arm  of  tne  extension  of  the  exterior  breakwater,  north  side  of  Chicago  Harbor; 
also  for  the  establishment  of  two  minor  lights  on  the  north  and  south  ends  of  the  south 
arm  extension.  This  work  has  been  completed  except  some  interior  finish  and  lin- 
ing and  installation  of  plumbing  and  heating  plant  in  main  structure,  a  concrete 
limding  dock  at  the  Soutn  Side  Light  and  the  erection  of  the  South  End  Light,  mate- 
rials for  which  are  on  hand.  This  latter  awaits  completion  of  breakwater  extension 
by  the  United  States  engineers.  Work  on  these  projects  was  discontinued  in  Jan- 
uary, 1919,  owing  to  exhaustion  of  funds.  An  additional  appropriation  will  be  re- 
quired to  complete  this  work.    Amount  expended  to  June  30,  1919,  $87,584.63. 

Manitowoc  Breakwater.  Wis. — ^The  act  of  June  12,  1917,  appropriated  $21,000  for 
improving  the  light  and  log-signal  station  at  Manitowoc,  Wis.  The  old  frame  structure 
has  been  removed  from  the  site  at  the  outer  end  of  the  north  breakwater,  new  concrete 
substructure  provided,  and  steel  light  and  fog-signal  station  erected  thereon.  A  light 
was  installed  in  the  new  building  on  November  15.  1918.  A  steel  switch  house  at 
shore  end  of  breakwater  has  been  erected,  and  2,400  feet  of  conduit  connecting  it  with 
the  station  is  in  place.  Work  remaining  to  be  done  consists  in  placing  lining  and 
interior  finish,  purchase  of  air-compressing  plant,  and  installation  of  fog-signal  appa- 
ratus and  electric  cable.  Work  was  suspended  owing  to  exhaustion  of  funds.  An 
additionl  appropriation  will  be  required  to  complete  this  project.  Amount  expended 
to  June  30,  1919,  $20,823.53. 
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Indiana  Harbor,  Ind,— The  act  of  June  12, 1917,  appropriated  $100,000  for  the  estab* 
lishment  and  improvement  of  aids  to  navigation  at  Inmana  Harbor,  Ind.  A  timber 
crib  foundation  with  concrete  capping  will  oe  placed  this  season  by  the  United  States 
engineers,  upon  which  will  be  erected  the  light  and  fog-signal  station.  Two  steel 
towers  for  minor  lights  on  west  breakwater  and  south  pier  are  being  purchased.  Amount 
expended  to  June  30, 1919,  $28. 

SIZTBBNTH  DISTRICT. 

Ketchikan  Lighthouse  Depot,  Alaska,— The  act  of  July  1,  1918,  appropriated  $90,000 
for  a  lighthouse  depot  and  the  necessary  equipment  for  the  Sixteenth  lighthouse 
(tistrict.  The  site  has  been  cleared  over  tne  area  to  be  occupied  by  warehouse,  shops, 
etc.  The  wharf  was  95  per  cent  completed  on  June  30,  1919.  Cement^  reinforcing 
steel,  steel  sash,  and  nearly  all  the  other  materials  requiied  in  the  erection  of  a  two- 
story,  reinforced-concrete  warehouse  have  been  purchased  and  are  on  the  ground. 
The  work  is  being  done  by  day  labor  under  a  competent  foreman.  On  June  30,  1919. 
the  work  had  reached  a  degree  of  completion  of  approximately  35  per  cent  of  the  total 
improvements  originally  contemplated.  Amount  expended  to  June  30,  1919, 
$48,589.95,  or  approximately  55  per  cent  of  the  total  appropriation. 

Aids  to  navigation,  Alaska,— The  act  of  June  12,  1917,  appropriated  $60,000  for 
establishing  and  improving  aids  to  navigation  in  Alaskan  waters.  During  the  fiscal 
year  1919  one  gas  and  bell  buoy  and  8  acetylene  lights  were  established  txova  above 
appropriation.    Amount  expended  to  June  80,  1919,  $52,087.15. 

SBVBNTBBNTH  DI8TEI0T. 

Aids  to  navigation,  Coquille  River,  Oreg, — ^The  act  of  July  1,  1916,  appropriated 
$6,000  for  this  project,  which  contemplated  the  removal  of  the  lijo^ht  and  f<^  signal  to 
the  south  side  of  the  entrance.  Navigators  and  others  having  petitioned  that  no  change 
be  made  in  the  establishment,  no  work  has  been  done  nor  have  any  funds  been 
expended  during  the  year.  Navigation  interests  desire  that  certain  additional  aids 
be  provided  at  the  entrance  and  a  project  is  in  course  of  preparation.  Amount 
expended  to  June  30,  1919,  $36.34. 

Aids  to  navigation,  Wash,  and  Oreg.— The  act  of  June  12, 1917,  appropriated  $35,000 
for  new  aids  and  improvements  to  existing  aids.  Under  this  appropriation  four 
acetylene  post  lights  and  two  oil-burning  post  lanterns  have  been  established,  two 
acetylene  buoys  nave  been  constructed,  ons  acetylene  post  light  structure  recon- 
structed, two  new  structures  and  outfits  prepared  ready  for  installation,  and  materials 
purchased  for  an  electric  installation  at  alight  station  now  using  incandescent  oil 
vapor,  and  two  new  electric  lights  have  been  established.  Amount  expended  to 
June  30,  1919,  $16,362.95. 

BIGHTBBNTH  DISTRICT. 

Point  VincenU,  Calif.— The  act  of  July  1,  1916,  appropriated  $80,000  for  establishing 
a  light  and  fog  signal  at  Point  Vincente,  Calif.  The  site  is  under  controversy,  and 
the  United  States  attorney  prepared  the  data  preliminary  to  entering  suit  for  con- 
demnation of  suitable  site;  action  has  been  deferred,  and  the  condemnation  suit  has 
been  postponed  pending  further  n^tiations  with  present  owners.  The  date  of  com- 
pletion will  depend  upon  the  acquisition  of  the  site.  Amount  expended  to  June  30, 
1919,  $13.50. 

NINETEENTH  DISTRICT. 

Aids  to  navigation.  Pearl  Harbor,  Hawaii. — ^The  act  of  March  3,  1915,  authorized 
$80,000  for  establishing  aids  in  Pearl  Harbor,  which  amount  was  appropriated  by  act 
of  June  12, 1917.  Location  of  aids  determined  and  borings  made.  Privilege  to  occupy 
sites  and  lay  necessary  cable  secured.  System  of  lights  satisfactory  to  the  Navy 
Department  has  been  approved.  Plans  and  specifications  of  the  proposed  structures 
approved  by  the  Bureau.  Work  will  be  advertised  and  bids  received  at  an  early 
date  with  the  view  of  completing  the  structures  by  the  close  of  the  next  fiscal  year. 
Probable  date  of  establishment,  September  1,  1920.  Amount  expended  to  June  30, 
1919,  $9,061.19. 
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SAVING  OF  LIFE  AND  PROPERTY  BY  VESSELS  OR  EMPLOYEES  OF  THE 
LIGHTHOUSE  SERVICE  DURING  THE  FISCAL  YEAR  1919. 


District. 


Vessel  or  employee  rendering 
service. 


Vessel,  etc.,  aided. 


Nature  of  assistance. 


J.  M.  Anderson,  second  assistant 
keeper,  Cape  Elixabeth  Light 
Station,  Me. 

Tender  Hibiscus 


C.  E.  B.  Stanley,  keeper,  Indian 
Island  Light  Station,  Me. 

E.  S.  Farren,  keeper.  Eagle  Island 
Light  Station,  Me. 

Harry  Smith,  keeper;  Roscoe 
Chandler,  first  assistant  keeper; 
Harry  M.  Kelley,  second  assist- 
ant keeper;  Boon  Island  Light 
Station,  Me. 

P.  L.  Marr,  keeper;  E.  V.  Talbot, 
assistant  keeper;  The  Cuckolds 
Ll^ht  Station,  Me. 

Tender  Hibiscus 

....do 

Tender  Zizania 


W.  F.  Lurvey,  keeper.  Wood  la- 
land  Light  Station,  Me. 


C.  A.  Baker,  keeper,  Butler  Flats 
"Tht  Station,  Mass. 

ler  Aealea 


*Ll£ht 

Tender 


Tender  Anemone.. 


A.  L.  Payne,  keeper.  Bakers  Is- 
land Light  Station,  '^ — 


..do.. 


Geo.  W.  Denton,  fr,,  keeper,  Great 
Beds  Light  Station,  N.  J, 

Tender  Larkspur 


Mrs.  Harvey  D.  Munn,  daughter 
of  late  keeper  F.  M.  Best,  Hud- 
son atv  Light  Station,  N.  Y. 

Five-Fathom  Bank  Light  Vessel 
No.  79,  N.  J. 


Arden  A.  Penn.  assistant  keeper; 
Kiple  A.  Stryker,  second  assist- 
ant keeper;  West  Bank  Light 
Station.  N.  Y. 

Wm.  F.  Petzolt,  keeper,  Stratford 
Point  Light  Station,  Conn. 

Daniel  F.  McCourt,  first  assistant 
keeper;  Robt.  Wagoner,  second 
assistant  keeper;  West  Bank 
Light  StaUon.  N.  Y. 


Schooner  L.L.Ham- 
lin. 


Yacht.. 


.do.. 


Schooner  Hazel  E. 
Rltcey. 


Yacht.. 


Schooner  J.  R.  Pen- 
rose. 

Schooner  Irene  E. 
Meservey. 


Steamer  Mary  Jane. 


Motor  boat.. 


Sailboat 

Steamer  North  Land, 


..do.. 


Passenger  launch 
Melba. 

Motor  boat 


Rowboat.. 


Steamer  Cervantes . 


Aeroplane.. 


Rowboat.. 


Motor  boat 

Motor  boat  Adelade. 


Assisted  2  Coast  Guard  men  in  res- 
cuing "inn  from  drowning. 

Floated  schooner  which  was 
aground,  having  run  ashore 
during  thick  fog. 

Assistea  in  towlns  to  a  safe  anchor- 
age a  yacht  which  had  broken 
from  her  moorings. 

Saved  boat  from  being  badly 
damaged  or  lost  by  hauling  it  off 
rocks. 

Rendered  assistance  to  crew  of  7 
men  from  schooner  which  struck 
on  rock  near  station  and  sank; 
furnished  them  with  food  and 
lodging. 

Towed  yacht  off  ledge  near  station. 


Hauled  schooner  off  rocks  at  mouth 
of  Kennebec  River. 

Towed  schooner,  partiallv  dis- 
mantled, from  position  aoout  6 
miles  oil  Seguin  Light  Station, 
to  anchorage  in  Boothbay  Har- 
bor, Me. 

Towed  disabled  steameradistance 
of  3  miles  to  Peaks  Island  and 
landed  several  passengers,  thence 
to  Customhouse  Wharf,  Port- 
land. 

Rendered  assistance  to  3  men  in 
boat  which  had  run  onto  the 
island. 

Rescued  3  men  from  capsized  boat 
and  towed' boat  to  station. 

Went  alongside  and  took  off  78 
passengers  and  baggaee  and 
landed  them  at  New  Bedford, 
Mass.,  and  assisted  in  trans- 
ferring rest  of  passengers  to 
steamer  Uncatena. 

Found  3  tugs  tr^ng  to  pull  ship 
from  led|e.  Kan  hawser  to 
ship's  starboard  quarter  and 
pulled  vessel  from  ledge. 

Towed  disabled  launch,  which  was 
drifting  toward  rocks  at  Beverly, 
to  Salem  Willows. 

Towed  to  Manchester,  Mass.,  dis- 
abled launch  with  7  passengers 
aboard,  which  was  drifting  be- 
tween House  and  Ram  Islands. 

Took  2  men  who  were  exhausted 
and  cold  to  light  station,  and 
then  to  Perth  Amboy. 

Assisted  in  controlling  fire  aboard 
steamer  and  in  keeping  burning 
oil  from  spreading  over  harbor. 

Launched  boat  from  station  and 
rescued  man  and  boy  from 
drowning. 

Went  to  assistance  of  disabled 
aeroplane,  and  took  body  of 
aviator,  who  was  killed,  and  his 
companion  aboard  light  vessel 

Sower  boat,  and  also  took  pluie 
1  tow  tmtil  relieved  by  naval 
vessel. 

Rendered  assistance  to  disabled 
boat,  with  2  men  aboard,  by 
towinf  it  to  station  landing,  and 
furnished  men  food  and  shelter. 

Furnished  lubricating  oil  to  dis- 
abled boat. 

Took  disabled  motor  boat  in  tow 
and  restored  engine  to  working 
order. 
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Saying  of  Life  and  Property  bt  Vessels  or  Employees  of  the  Lighihouse 
Service  During  the  Fiscal  Year  1919— Continued. 


District. 


Vessel  or  employee  rendering 
service. 


Vessel,  etc.,  aided. 


Nature  of  assistance. 


8d. 


4th. 


5th. 


J.  A.  Davis,  keeper,  Saybrook 
Breakwater  Light,  Conn. 


Otis  L.  Barstow,  keeper.  Mussel 
Beds  Shoals  Light,  R.  I. 

J.  A.  Davis,  keeper.  Saybrook 
Breakwater  Light,  Conn. 


Charles  R.  Manlove,  keeper;  John 
Colofen,  additional  first  assist- 
ant keeper;  Brandywine  Shoal 
Light  Station.  Del. 

Freddie  C.  Hill,  keeper,  Baker 
Range  Light  Station,  Del. 


Ff  Ight  Ves- 

A.  lakistone 

H.  benjamin 

keeper: 

'  ation|Va. 

C.  Craney 

a. 
G.  Tangier 

I  'a. 

S.  i  keeper, 

Station, 

R.  H.  Mathews,  assistant  keeper. 
Deep  Water  Shoals  Light  Sta- 
tion, Va. 

Charles  N.  Pugh,  keeper,  Roanoke 
Marshes*Li^t  Station,  N.  C. 


I.  C.  Meekins,  keeper,  Croatan 
Light  Station,  N.  6. 

John  E.  Morgan,  second  assistant 
keeper.  Wolf  Trap  Light  Sta- 
tion, Va. 

Charles  A.  Larsen,  keeper.  James 
A.  Downs,  assistant  keeper; 
Ragged  Point  Ught  Station,  Md. 

William  McDorman,  assistant 
keeper,  Great  Shoals  Light  Sta- 
tion, Md. 

James  O.  Casey,  keeper,  South- 
west Point  Royal  Shoal  Light 
Station,  N.  C. 

Tender  Arbutus 


Launch. 


G.  M.  Willis,  sr.,  keeper.  Point 
Lookout  Light  Station,  Md. 

Tender  Arbutus 


W.  G.  Rollinson,  keeper,  Hatteras 
Light  Station,  N.  C. 


Tender  Arbutus 

William  Yeatman,  keeper,  Drum 
Point  Light  Station,  Md. 

C.  C.  Midiett,  assistant  keeper, 
Croatan  Light  Station,  N.  C. 

W.  J.  Tate,  keeper.  North  Land- 
ing River  Aids,  etc.,  N.  C. 

Wiluam  McDorman,  keeper;  Gary 
E.  Powell,  assistant  keeper; 
Great  Shoals  Light  Station  Jfd. 

L.  V.  Gaskill,  keeper;  T.  8.  Twi- 
ford,  assistant  keeper;  Craighill 
Front  Range  Light  Station, 
Md. 


Launch  Kelley.. 


Naval  Patrol  Boat 
No.  311. 


Aeroplane. 

Sailboat 

Motor  boat 

Gasoline  launch.. 

Barge 

Motor  boats 

Sailboat 

Steamer  Hattie  Creef 


Aeroplane 

Barge  L.  B.  Adams. . 
Boat 

U.  8.  S.  Saranao 

Schooner     Sodonla 
Curley. 

Gasoline  boat 

Motor  boat;  U.  8. 
mail  boat. 

Motor  boat 

Aeroplane. 

Motor  boat 

Launch 

Skiff  Robert  L.  Web- 
ster. 

Launch 


Took  disabled  launch  and  occu- 
pants to  Lenwick  Pier  at  8tBh 
brook  Point,  where  engine  conlil 
be  repaired. 

Went  to  assistance  of  disabled 
launch,  with  2  men  aboard,  and 
towed  it  to  safety. 

Rescued  man  from  drowning  and 
took  him  to  station,  where  b* 
was  furnished  dry  clothing  and 
food. 

Repaired  disabled  engine  dorinc 
storm  and  furnished  2  exhausted 
sailors  food  and  shelter. 

Rescued  man  who  had  fallen  in  toe 
near  station  and  furnished  him 
drv  clothing  and  food  after  medi- 
cal assistance  had  been  rendered. 

Rendered  assistance  to  aeroplane 
and  towed  same  to  Lewes,  Del. 

Rescued  sailboat,  with  5  occupants, 
from  a  deep  hole  of  whirlpools. 

Rendered  assistance  to  disabled 
motor  boat  with  6  occupants. 

Rendered  assistance  to  disabled 
launch  with  2  occupants. 

Rendered  assistance  to  barge 
grounded  near  the  light  station. 

Rendered  assistance  to  2  motor 
boats  that  were  aground. 

Rescued  4  soldiers  adrift  in  a  sail 
boat  during  a  storm. 

Assisted  captain  and  engineer  io 
boarding  steamer  which  had 
broken  from  her  moorings  during 
a  storm. 

Rescued  woman  from  drowning 
and  assisted  in  rescuing  3  other 
persons. 

Rendered  assistance  to  aeroplane 
contaimng  3  occupants. 

Rendered  assistance  to  bazg* 
which  had  sprung  a  leak. 

Assistance  rendered  officer  and 
men  of  Aviation  Corps. 

Supplied  provisions  to  keeper  of 
Brant  Island  Shoal  Light  Sta- 
tion,  who  was  without  assistance. 

Assisted  in  extinguishing  fire  and 
in  leading  vesseito  deep  water. 

Assisted  captain  of  schooner  in 
storing  propertv  of  beached 
schooner  in  lightnouse  bam. 

Rendered  assistance  to  gasoline 
boat  during  a  storm. 

Rendered  assistance  to  disabled 
motor  boat  containing  2  men, 
and  floated  U.  S.  mail  boat  with 
5  men  aboard. 

Rendered  assistance  to  disabled 
motor  boat  containing  2  men. 

Assistance  rendered  disabled  aero- 
plane containing  2  officers. 

Rendered  assistance  to  disabled 
motor  boat  with  one  oocupant 
aboard. 

Assistance  rendered  disabled 
launch  with  2  occupants. 

Rescued  skiff,  which  was  adrift 
and  notified  owner. 


Took  in  tow  a  disabled 
with  3  men  aboard. 
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Saving  op  Life  and  Propbbtt  by  Vessels  or  Employees  op  the  Liohthousb 
Service  During  the  Fiscal  Year  1919 — Continued. 


District. 


4tth. 


nb. 


:8tb. 


Vessel  or  employee  rendering 
service. 


Relief  Light  Vessel  No.  53.. 
Tender  Cypress 


.do- 


John  Lindquist,  keeper;  Wm.  T. 

'  Lindquist,  second  assistant 
keeper;  Mosquito  Inlet  Light 
Station,  Fla. 

K.  E.  Eremser,  keeper,  George- 
town Li^t  Station,  S.  C. 

Thomas  Knight,  keeper,  Hills- 
boro  Inlet  Li^  Station,  Fla. 

....do 


.do.. 
..do.. 


Thomas  Knight,  keeper:  C.  Mal- 
loy,  first  assistant  keeper;  Hills- 
boro  Inlet  Lifht  Station,  Fla. 

Thomas  Knight,  keeper,  Hills- 
boro  Inlet  Light  Station,  Fla. 

Thomas  Knight,  keeper;  R. 
Heisser,  first  assistant  keeper: 
and  R.  Nivens,  second  assistant 
keeper:  Hillsboro  Inlet  Light 
Station.  Fla. 

T.  A.  Moody,  keep^  Anclote 
Keys  Light  Station.  Fla. 


Richard  C.  Robots,  first  assistant 
keeper.  Alligator  Reef  Light 
Station,  Fla. 


Chas.  Johnson,  keeper:  Robert 
J.  Fine,  second  assistant  keeper: 
Dry  Tortugas  Light  Station. 
Fla. 

Gilbert  8.  Bell,  mechanician: 
Robert  8.  Haskins,  laborer; 
Albert  Taylor,  assistant  keeper: 
Louis  Imsand,  mechanic:  John 
B.  Cazalas,  blacksmith:  Jas.  M. 
Jones,  blacksmith's  helper:  E. 
E.  Hanson,  laborer:  and  Dan 
Callaway,  foreman . 

William  UiU.  keeper,  Calcasieu 
Range  Light  Station,  La. 


Richard   F.   Steen.   keeper,  Cat 
Island  Light  Station,  Miss. 


Vesselj  etc.,  aided. 


Navy  S.  P.  No.  923. 


S.  8.  Bedminster,  U. 
S.  Shipping  Board. 


S.S.  Maple,  of  Miami 
S.  8.  (5o. 


Aeroplane.... 
Hydroplane.. 

....do 


Schooner  Florence 

Harvey. 
Hydroplane. 


.do.. 


.do., 


Motor  boat  Nightin- 
gale. 


Sloop,    boat,    and 


(loop,    bof 
schooner. 


Seaplane. 


Schooner  Curry. 


Navy  cutter. 


Nature  of  assistance. 


Towed  disabled  patrol  boat  with 
light-vessel  power  boat  from 
Brunswick  Light  Vessel  station 
to  Brunswick.  Ga. 

Rendered  assistance  to  steamer 
stranded  off  Sapelo  Sound,  Ga. 
Officers  and  crew  consisting  of 
35  men  were  taken  to  Cliarles* 
ton,  S.  C.  Tender  returned  to 
steamer,  but  was  unable  to  pull 
it  otl  the  shoal. 

Assisted  in  extinguishing  fire  on 
piers  at  water  front,  Cliariestcn, 

Assisted  in  suppljrlng  provisions 
and  coal  to  steamer  anchored 
about  2  miles  offshore  from  li^ht 
station. 

Rendered  assistance  to  aeroplane 
with  6  occupants. 

Towed  disabled  hydroplane,  with 
3  occupants  aboard,  to  li(ht 
station. 

Rendered  assistance  to  hydroplane 
with  2  occupants  aboard. 
Supplied  water  to  schooner  an- 
chored off  light  station. 

Towed  disabled  hydroplane,  with 
2  occupants,  from  beach  to  8  0» 
334. 

Towed  disabled  hydroplane  with 
2  occupants  to  light  station. 

Assisted  in  floating  and  repairing 
hydroplane. 

Floated  abandoned  motor  boat 
which  was  filled  with  water  and 
sand,  towed  her  inside  and  de- 
livered to  owners. 

Rescued  2  men  from  capsized 
sloop;  towed  to  safe  anchorage 
a  disabled  sponge-divers'  boat 
with  2  men  in  it  who  were  with- 
out food  or  water:  and  towed  to 
Anclote  anchorage  a  schooner 
which  was  Iving  6  miles  offshore 
in  a  disabled  condition. 

Went  to  assistance  of  disabled  sea- 
plane which  had  fallen  in  the 
water  about  10  miles  from  the 
light  station,  dived  into  shark- 
infested  waters  to  locate  2  men 
reported  on  top  or  inade  of 
plane,  then  towed  plane  about 
4  miles  when  it  was  taken  In 
tow  by  a  naval  boat. 

Pulled  schooner  off  rock  with 
station  motor  boat  and  towed 
it  to  Garden  Key  (Fort  Jeffer- 
son). 

Assisted  in  extinguishing  fire  in 
buoy  shed  at  Mobile  Lighthouse 
Depot,  Ala.,  which  threatened 
to  destroy  depot  and  stock. 


Replaced  range  light  during  hurri- 
cane and  cared  for  family  in 
vicinity  of  station  whose  dwell- 
ing had  been  unroofed  by  the 
storm. 

Rendered  assistance  to  3  students 
of  Gulf  Coast  Military  Academy, 
adrift  in  a  Navy  cutter;  fur- 
nished them  food  and  shelter 
and  took  them  back  to  the 
academy. 
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Sayino  of  Life  and  Propertt  bt  Vessels  ob  EkPLOYEBa  op  the  Liohthousb 
Service  During  the  Fiscal  Year  1919 — Contmued. 


District. 


Vessel  or  employee  rendering 
service. 


Vessel,  etc.,  aided. 


Nature  of  assistance. 


8th..,. 


9th. 


lOih. 


11th. 


ISth. 


Peter  Clarisse,  keeper,  Ship  Island 
Light  Station,  Hiss. 


Qeoree  W.  Bardwell,  keeper, 
Oalveston  Jetty  Light  Station, 
Tex. 

Niels  Nilsen,  keeper.  Pascagoula 
River  Entrance  Lights,  Miss., 
and  Frank  P.  Spratley,  keeper. 
Horn  Island  Light  Station, 
Miss. 


George  W.  Anderson,  keeper,  Half- 
moon  Reef  Light  Station,  Tex. 


Naval  cutter  boat. 


Launch  Patsy.. 
Launch  Dixie.. 


Launch  Oma  B. 


Tender  Sunflower., 
Launch  No.  130.... 


Navy  tug  Bamett.. 
Schooner  Bertie.... 


Milton    E.    Wheelock,    keeper.     Motor  launch- 
Crooked    River    Range    Light 
Station,  Fla. 


Tender  Lilac.. 


.do.. 


Keepers  of  Mona  Island  Light  Sta- 
tion, P.  R. 

Geo.  H.  Ward,  keeper,  Sacketts 
Harbor  Light  Station,  N.  Y. 


Tender  Crocus. 


Robert  C.  Graves,  keeper,  Willie 
E.  Frader,  assistant  keeper; 
Galloo  Island  Light  Station, 
N.Y. 

Robert  Allen,  keeper;  Patrick 
Owens,  first  assistant  keeper; 
Frank  Huntington,  second  as« 
sistant  keeper;  Presque  Isle 
Pierhead  Lleht  Station,  Pa. 
(and  wives  of  Allen  and  Hunt- 
ington). 

O.  J.  Louks,flrstassistant  keeper, 
liOddle  Island  Light  Station. 
Mich. 

W.  A.  Burke,  keeper,  Saginaw 
River  Range  Light  Station, 
Mich. 

Michael  Nolan  second  assistant 
keeper,  Huron  Island  Light  Sta- 
tion, Mich. 

H.  Rocheleau,  second  assistant 
keeper,  Holland  Range  Light 
Station,  Mich. 

L.  Beloungea,  keeper:  A.  Keller, 
second  assistant  keeper  He 
AuxGaletsLlght8tation,Mich. 


8.  S.  Balosoro,  U.  S. 
Shlping  Board. 


Barge. 


Schooner 

Powerboat. 


Gasoline  launch 
Graoeialll. 


Power  boat   Louis 
Donald. 


Steamer    Texnpest, 
Lawrence  S.S.  Co., 
owners, 
owners. 


Yacht  Companion. . . 
Motor  boat  Patrice.. 
Steamer  Vulcan. . . . . 


Canoe., 


Motor  boat  attached 
to  Squaw  Island 
Light  Station, 


Rendered  assistance  to  10  recruits 
from  naval  station  at  Gulfport 
whose  boat  was  blown  out  to  sea 
during  a  gale;  furnished  them 
shelter  at  the  light  station;  tele- 
phoned naval  station  for  a  motor 
boat  to  take  tbem  back  to  the 
naval  station. 

Rendered  assistance  to  4  men  Id 
disabled  launch;  towed  them  to 
Uf&-savmg  station  at  Fort  Point. 

Towed  disabled  launch  from  Horn 
Island  Lic^ht  Station  to  Pas- 
caeoula  River  Entrance  Lights, 
where  the  owner  and  his  wife 
were  furnished  food  and  shelter 
and  the  launch  placed  in  running 
order. 

Rendered  assistance  to  captain  of 
schooneik  which  had  stranded 
near  the  light  station  during  a 
gale,  and  furnished  him  provi- 
slons. 

Endeavored  to  float  tue  stranded 
on  east  bank  of  Mississippi  River. 

Assisted  in  floating  schooner  which 
was  ashore  on  a  reef  at  the  en- 
trance to  Bayou  Lacombe,  Lake 
Pontchartrain.  La. 

Towed  disabled  launch,  with  2 
men,  3  women,  and  3  children 
aboard,  to  light  station  and  fur- 
nished food  and  shelter  to  women 
and  children. 

Towed  steamer  with  valuable  cargo 
aboard  from  anchorage  in  open 
sea  to  safe  anchorage  in  St. 
Thomas  Harbor,  Virgm  Islands. 

Rescued  barge  adrift  in  San  Juan 
Harbor  and  moored  it  at  the 
lighthouse  dock,  it  then  being 
turned  over  to  owners. 

Assisted  in  saving  schooner  and 
crew. 

Assisted  occupants  of  boat  which 
struck  rocks  and  sank  and 
brought  women  and  children 
safely  ashore. 

Recovered  launch  partly  sub- 
merged in  Lake  Erie  and  deliv- 
eredl  t  to  representative  of  owner. 

Towed  disabled  boat  to  lighthouse 
dock  and  furnished  food  and 
shelter  to  4  men. 

Assisted  in  rescue  of  crew  of  steamer 
which  foundered  In  channel  off 
Erie  Harbor,  Pa. 


Took  3  of  16  men  on  board  stranded 
yacht  to  coast  guard  station  and 
reported  wreck. 

Took  party  off  stranded  boat  and 
floated  it  next  day. 

Took  an  offloer  off  stranded  vessel 
to  report  accident  and  then  re- 
turned and  aided  tn  getting  onder 
control  a  fire  which  had  started 
on  the  steamer. 

Rescued  2  persons  from  otpsiaed 
canoe  and  placed  them  ashore. 

Rendered  assistance  to  occupant  of 
disabled  boat  and  provided  sail 
for  return  to  home  station. 
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Saving  of  Lifb  and  Propebty  bt  Vessels  or  Employees  of  the  Lighthouse 
Service  During  the  Fiscal  Year  1919 — Continued. 


District. 


Vessel  or  employee  rendering 
service. 


Vessel,  etc.,  aided. 


Nature  of  assistance. 


I2th. 


i3th. 


16th. 


17th. 


ISth. 


19th. 


L.  Beloungea,  keeper;  F.  Lauer, 
first  assistant  keeper:  lie  Aux 
Galets  Li^t  Station,  Mich. 

L.  Beloungea,  keeper;  F.  Latter, 
first  assistant  keeper;  A.  Keller, 
second  assistant  Ireeper:  He  Aux 
Galets  Light  Station,  Mich. 

Peshtigo  Reef  Light  Vessel  No.  77, 
Wis. 


Mrs.  Ross  F.  Wright,  wife  of  first 
assistant  keeper.  Manitowoc 
Light  Station.  Wis. 

Jas.  McConmck,  keeper;  W.  F. 
Green,  first  assistant  keeper; 
O.  £.  Dame,  second  assistant 
keeper,  South  Fox  Island  Light 
Station.  Mich. 

O.  C.  McCauley,  keeper:  Thos. 
Gatlifl,  second  assistant  keeper, 
Squaw  Island  Light  Station, 
Mich. 

C.  J.  Graan,  keeper;  J.  E.  Muck- 
Ian,  first  assistant  keeper;  Calu- 
met Pierhead  Light  Station.  111. 

W.  Ott06en,  keeper,  Pilot  Island 
Lieht  Station,  Wis. 

J.  Napiezinski,  keeper,  Manito- 
woc light  Station,  Wis. 

C.  Witanann,  keeper;  A.  Weber, 
first  assistant  keeper.  Tail  Point 
IJ^t  Station,  Wis. 

L.  Hutsler,  keeper.  Grassy  Island 
light  Station,  Wis. 

Tender  Dandelion 


.do. 


W.  A.  Shoemaker,  keeper,  Cape 
Hinchinbrook    Light    Station, 

George  West,  keeper,  Guard  Is- 
land Light  Station,  Alaska. 

Tender  Cedar , 


Tender  Heather., 


Tender  Heather  and    Swiftsure 
Bank  Light  Vessel  No.  93,  Wash. 


A.  C.  Anderson,  keeper,  Santa 
Cruz  Light  Station,  Cam. 

J.  Rankin,  keeper,  Fort  Point 
Li^t  Station,  Calif. 

W.  H.  Hicks,  keeper  Mile  Rooks 
Light  Station,  CfOif. 

Tender  Kukui , 

....do 

....do 


Manuel  Ferriera,  keeper,  Barbers 
Point  Li^t  Station,  Hawaii. 

Tender  Kukui 


Motor  boat. . 
....do 


Motor  boat  Wyan- 
dotte. 


Motor  boat   Foun- 
tain Bros. 


Fishing  tug   Lillie 
and  May. 


U.  S.  Engineer  De- 
partment motor 
boat. 

Fish  boat  Edna 


Motor  boat  G.  F. 
Laviolette. 


.do. 


Steamer  St.  Paul.... 

Steamer  Ellen,  U.S. 
Engineer  Depart- 
ment. 

Oas  boat  Myrtle  H.. 


Gas  boat  LoeyB.... 

Steamer  Princess 
Sophia. 


Launch  May , 

Boat 

Schomer  Ida  May  .. . 
Steamer  Santa  Cnu. 
Steamer  Cathana. . . . 


Fishing  sampan. . . . 
Schooner  Kitsap... 


Towed  disabled  boat  containing  3 
men  to  station. 

Towed  disabled  boat  about  1  mile 
to  station  and  afterwards  towed 
it  to  mainland. 

Rendered  assistance  to  boat  with  5 
persons  aboard  and  provided 
temporary  rudder  for  steering  to 
port. 

Rescued  2  bathers  from  drowning. 


Towed  disabled  boat  about  3  miles 
to  station  and  assisted  in  repair- 
ing propeller. 


Towed   disabled   vessel   about   4 
miles  to  station. 


Assisted  in  extinguishing  fire  on 
board  boat. 

Towed  disabled  boat  to  station  and 
assisted  in  repairing  engine. 

Assisted  in  search  for  body  of 
drowned  girl  under  severe 
weather  conditions. 

Rescued  3  men  from  raft  on  which 
thev  had  taken  refuge  after  ves- 
sel had  capsized  and  sunk. 

Assisted  in  salvaging  portion  of 
cargo  after  vessel  had  capsized 
and  sunk. 

Rendered  assistance  in  getting 
steamer  off  of  sand  bar. 

Assisted  in  raising  steamer  which 
sank  at  the  head:  of  Coon  Slough, 
Upper  Mississippi  River. 

Furnished  food  and  shelter  to  3 
shipwrecked  men  for  9  days. 

Towed  disabled  boat,  which  was  in 
danger  of  drifting  on  rocks,  to 
safe  anchorage  for  repairs. 

Rendered  assistance  when  vessel 
was  wrecked  on  Vanderbilt  Reef, 
doing  patrol  work,  transporting 
searching  parties,  using  ^reless, 

Towed  to  Port  Townsend,  Wash., 
disabled  launch  and  took  man 
on  board  tender  and  cared  for 
him. 

While  coaling  ll^t  vessel,  cargo 
boat  of  tender  Heather  capsized; 
prompt  action  of  officers  of  both 
vessels  resulted  in  all  7  of  crew 
being  saved. 

Attempted  to  rescue  drowning  man 
and  finally  recovered  body. 

Rescued  2  boys  from  drowning. 

Rescued  trcm  drowning  3  men 
whose  canoe  capsized  near  the 
station. 

Towed  disabled  schooner  into 
harbor. 

Pulled  stranded  steamer  off  of  reef 
in  Honolulu  Harbor. 

Assisted  m  floating  steamer  which 
had  grounded  on  Sand  Island, 
Honolulu  Harbor. 

Furnished  shelter,  dry  clothing, 
and  food  to  7  persons  from  ship* 
wrecked  sampan. 

Searched  for  schooner  wrecked  by 
collision,  located  derelict,  and  as- 
sisted in  destroying  same. 
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DAMAGE  BT  COLUSIONS. 

During  the  fiscal  year  there  were  28  cafies  of  collisions  by  vessels  with  aids  to  naviga- 
tion, tenders  and  other  lighthouse  property,  causing  damages  which  have  been  repairod 
or  paid  for  by  the  parties  responsible  therefor,  or  proper  measures  taken  by  the  Light- 
house Service  to  compel  payment  by  owners  of  the  vessels  where  such  owners  or  vessels 
were  identified. 

During  the  fiscal  year  there  were  three  cases  of  collisions,  in  which  vessels  of  the 
Lighthouse  Service  were  found  to  have  been  responsible  for  damage  to  other  vessels 
or  property.  Adjustment  of  claims  residting  from  these  collisions,  in  the  total  amount 
of  $160.37,  has  been  made  and  report  submitted  to  Congress  under  the  provisions  of 
section  4  of  the  act  of  June  17, 1910  (36  Stat.  537). 

PUBLICATIONS  OF  THB  LIGHTHOUSE  SSRVICS. 


PubUoattoDi. 


Date  of  last 
edition. 


Cost  of 

last 
edition. 


Number 

dis. 
tilbated. 


Light  lists: 

Atlantic  and  Onlf  coasts  of  United  States 

Pacific  coast  of  United  States,  etc 

Great  Lakes  of  United  States  and  Canada 

Upper  Mississippi  River  and  tributaries 

OWo  River  and  tributaries 

Lower  Mississippi  River  and  tributaries 

Buoy  lists: 

First  district 

Second  olstrlct 

Third  district : 

Fourth  district 

Fifth  district 

Sixth  district 

Seventh  district 

Eighth  district 

Ninth  district 

Tenth  district 

Eleventh  district 

Twelfth  district 

Sixteenth  district 

Seventeenth  district 

Eighteenth  district 

Nineteenth  district 

llisoellaneous  publications: 

Weekly  Notice  to  Mariners 

Annual  Report.  Commissioner  of  Liffhthouses 

Regulations  for  the  United  States  Lighthouse  Service.. 

Medical  handbook 

Lighthouse  Service  bulletins 

Regulations  for  lighting  bridges 

Regulations  for  uniforms 

Civil-service  regulations 

Instructions  for  cost  keeping 

Instructions  to  employees ,. 

The  United  States  Lighthouse  Service 


Jan.     1,1919 

....do.. 

Apr.  1, 1919 
Jan.  15.1919 
Sept.  15,1918 
Nov.  15,1918 

May  1,1918 
June  1,1918 
May  15,1919 
June  1,1919 
May  15.1919 
May     1,1918 

do 

Sept.  1,1918 
Nov.  15,1918 
Apr.     1,1919 

do 

....do 

June    1. 1919 

....do 

June  1, 1918 
Feb.     1. 1919 

1919 
1918 
1918 
1915 
1919 
1915 
1912 
1913 
1914 
1915 
1916 


S3. 890 
640 
870 


11.790 
2.504 


216 

1,206 

106 

1,051 

120 

1,500 

888 

1,971 

757 

2,138 

954 

5,776 

271 

1,160 

,104 

1,176 

887 

1.206 

474 

1.166 

653 

3,800 

61 

2.105 

276 

1.372 

592 

1.369 

325 

1356 

255 

105 

304 

551 

229 

128 

934 

3,849 
612 
619 
633 
218 
202 
70 
78 
120 
406 
606 


244,450 

1.411 

448 

12 

1.800 

89 

4 

178 

1 

90 

1S7 


COST  OF  PRINTING  FOR  THB  U6HTH0USE  SSRVICS  DURINO  THB  FISCAL 

YBAR  1919. 

Light  lists 15,157.66 

Buoy  lists 4,150.58 

Notices  to  mariners 3, 706. 17 

Annual  report 612. 15 

Specifications  and  other  publications 714. 36 

fx>rms,  reports,  record  books,  etc 251. 51 

Total 14,592.43 

MISCELLANBOUS  RBCBIPTS. 

The  following  amounts  were  received  by  the  Lighthouse  Service  during  the  year 
imd  turned  into  the  Treasury:  From  sales  of  property,  $25,794.40;  from  damaffes  to 
Aid3  to  navigation  and  other  property,  $3,799.30;  from  leases  and  rentals,  $5,688.80. 
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APPROPRUTIONS  FOR  THE  BURBAU  OF  LIGHTHOUSES  AND  THB  LIGHT* 
HOUSE  SERVICE,  SISTT-FIFTH  CONGRESS,  THHU)  SESSION,  1919-19, 
AND  SIXTT-SUTH  CONGRESS,  FIRST  SESSION. 


Tltte. 


Act. 


Amount. 


Maintenance: 

Salaries  of  keepers  of  Ughthoases,  1019 

Retired  pay.  LlKtithouse  Service,  1019 

Salaries,  Bureau  of  LiRhthouaes,  1930 

Qeneral  expenses.  Lighthouse  Service.  1920.. 

Salaries  of  keepers  of  lighthouses,  1930 

Salaries,  lighthouse  vessels,  1920 

Salaries,  Lighthouse  Service,  1920 <.«... 

Retired  pay,  I,Jghthouse  Service,  1920 

Total  for  maintenance 


Deficiency,  Nov.  4, 1918 

do 

Legislative.  Mar.  1, 1919. . . . 
Sundry  civil.  Juiy  19, 1919.. 

do 

....do 

....do 

....do 


S354,483 

30,000 

85,430 

3,500,000 

1,300,000 

1,400,000 

380.000 

46.000 


6.974.862 


Special  works: 

Fifth  lighthouse  district,  gas  buoys 

Aids  to  navigation.  St.  Marys  River,  Mich 

Repairing  and  rebuilding  aids  to  navigation.  Atlantic 
coast. 

Extension  Rocks  Light  Station.  N.  Y 

Staten  Island  Lighthouse  Depot,  N.  Y.  (machine shop). . 
Riprap  protection  for  light  stations,  third  lighthouse 

Point  Jiguero  Light  Station.  P.  R 

Manitowoc  Breakwater  Lddit  Station,  Wis 

Chicago  Harbor  Light  Station.  Ill 

Aids  to  navigation .  Alaska 

Lightkeepers' dwellings...,..., * 

Total  for  special  works 

Grand  total 


Deficiency.  Nov.  4. 1918. 

do 

....do 


Sundry  civU.  July  1, 1919.. 

do 

do 


.do. 
.do. 
.do. 
.do. 
.do. 


SliSSI 

800.000 

10,000 
80,000 
150,000 

34,000 
9,000 
6,400 

75,000 

50,000 


794,400 


NoTB.— In  addition  to  the  above  appropriations,  the  Navy  Department  transferred  8589,379  to  tlte  credit 
of  **  General  expenses.  Lighthouse  Service,  1919,"  and  8300.000  to  the  credit  of  "Salaries,  lighthouse  vessels, 
1919."  and  89.000  to  the  credit  of  "Staten  Island  Lighthouse  Depot,  N.  Y."  Allotment  were  made  by 
the  President  from  the  fund  for  "  Nationalsecnrity  and  defense"  of  8175, 000.  and  8100.000  for  Staten  Island 
lighthouse  Depot.  N.  Y..  and  aids  to  navigation,  Caribbean  Sea.  respectively. 

EXPENDITURES  DURING  THE  FISCAL  TEAR  1919  FROM  APPROPRUTIONS 
FOR  THE  LIGHTHOUSE  SERVICE. 

[ObUgatiooa  Inonrred  are  not  Induded.] 

Salaries: 

Bureau  of  Lighthouses,  1918 92,792.98 

Bureau  of  Lighthouses.  1919 68,839.12 

Salaries  of  keepers  of  lightnouses: 

1918 , 26,192.88 

1919 1,113,110.64 

Salaries,  lighthouse  vessels: 

1918 • 66,849.90 

1919 1,363,143.65 

Salaries,  Li^thouse  Service: 

1917 20.00 

1918 4,128.38 

1919 363,620.43 

General  expenses,  lighthouse  Service: 

1917 •.....• 66,368.66 

1918 704,218.69 

1919 2,661,038.68 

Increase  of  compensation^  Department  of  Commerce: 

1918 7,86L10 

1919 371,675.64 

Retired  pay,  Lighthouse  Service: 

1919 20,987.66 

Total  maintenance 6, 694, 537. 90 

General:  ^^^"^^  ^^^"• 

Repairing  and  rebuilding  aids  to  navigation,  Atlantic  coast 130, 426. 93 

Light  vessels  for  general  service 80,636.68 

Lighthouse  tender,  general  service 260. 07 

Radio  installations  on  lighthouse  tenders 3,041.87 

Oil  houses  for  light  stations 464. 03. 

156130— COM  1019 48 
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FixBt  district: 

Dog  Island  light,  Me $3,11L8» 

Second  district: 

Woods  Hole  Liffhthouse  Depot,  Mass 1,270.21 

Nantucket  Harbor  Fog  Sigiud,  Mass 5,02&5S 

Third  district. 

Staten  Island  Lighthouse  Depot,  N.  Y.  (office) 7,847.12 

Staten  Island  Liriithouse  Depot,  N.  Y.  (wharves) 33, 777. 28 

Staten  Island  Li^thouse  Demt,  N.  Y.  (Bureau  of  Yards  and  Docks)  9, 000. 00 

Aids  to  navigation,  Hudson  River,  N.  x 80,453.01 

Aids  to  navigation.  East  River,  N.  Y 6, 603.  IS 

Tender  for  third  lighthouse  district 5. 40 

Great  Salt  Pond  L^ht  Station,  R.  1 16.82 

National  security  and  defense,  D^mrtment  of  Commerce,  1919 

(Tomgkinsville) 16,63&.8& 

Fourth  district: 

Aids  to  navigation,  Delaware  River,  Pa.  and  Del 9,660.4i^ 

Joe  Flagger  Shoal  Light  Station,  Delaware  River 7,926.04 

Fifth  district: 

Thimble  Shoal  Light  Station,  Va 725.00 

Aids  to  navigation,  Chesapeake  Bay,  Md.  and  Va 1,20L80 

Aids  to  navigation.  Cape  Charles  City,  Va 3,624.00 

Fifth  lighthouse  district,  gas  buoys 39,695.23 

Sixth  district: 

*     Tender  for  engineer,  sixth  lighthouse  district 562.68 

Aids  to  navigation,  St  Johns  River,  Fla 7, 699. 12 

Eighth  district: 

Aransas  Pass  Light  Station.  Tex 10,445.20 

Galveston  Jetty  Light  Station,  Tex 315.00 

Aids  to  navigation,  Atchafalaya  Entrance  Channel,  La 4,476.72 

Repairing  and  rebuilding  aids  to  navi«ktion.  Gulf  of  Mexico 63, 030. 99 

Aids  to  navigation,  MiasiflBippi  River,  La 18, 090. 50 

National  security  and  defense,  Department  of  Commerce,  1919 

(Caribbean  Sea) 14,380.38 

Ninth  district: 

Navassa  Island  light  Station,  West  Indies 15L62 

Point  Borinquen  Li^t  Station,  P.  R 50L3S 

Ten^  district: 

Aids  to  navigation,  Ashtabula  Harbor,  Ohio 550.20 

Aids  to  navigation,  Lorain  Harbor,  Ohio 2,530.83 

Aids  to  navigation,  Conneaut  Harbor,  Ohio 18,309.04 

Aids  to  navigation,  Toledo  Harbor,  Ohio 321.41 

Aids  to  navigation,  Fairport  Harbor.  Ohio 995.00 

Aids  to  navigation,  Huron  Harbor,  Ohio 3, 509. 7C 

Eleventh  district: 

Aids  to  navigation,  Fifiditing  Island  Channel,  Detroit  River,  Mich . .  4, 859. 40 

Detroit  River  Lights,  Mich 13.70 

Superior  Pierhead  Range  Lights.  Wis 1,837.00 

Sand  Hills  Li^ht  Station,  Mich 45,328.72 

Aids  to  navigation,  Keweenaw  Waterway,  Mich .p.  57, 169. 72 

Detroit  Lighthouse  Depot,  Mich 14,879.07 

Aids  to  navigation,  St.  Mary's  River,  Mich 1,225.16 

Twelfth  district: 

White  Shoal  Light  Station,  LakeMichigan 545.55 

Chicago  Harbor  Light  Station,  111 32,818.49 

Manitowoc  Breakwater  Light  Station,  Wis 19,859.30 

Sixteenth  district: 

Aids  to  navigation,  Alaska 11, 778. 28 

Cape  St.  Elias  Light  Station,  Alaska 103.20 

Depot  for  sixteenth  lighthouse  district 48, 589. 95 

Seventeenth  district: 

Aids  to  navigation,  Puget  Sound.  Wash $783.83 

KeUett  Bluff  Light  Station,  Wash 35,37L60 

Aids  to  navigation.  Wash.  andOreg 16,11L3Q 
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Nineteenth  district: 

Aidfl  to  navigation,  Pearl  Harbor,  Hawaii $7,741.91 

Total,  special  works 880,958.40 

Total,  maintenance  appropriations 6, 694, 537. 90 

Total,  special  works 880,958.40 

Grand  total 7,575,496.30 

ITEMIZED  ESTIMATES  OF  APPROPRUTIONS  FOR  THE  FISCAL  YEAR 
1921,  AlfD  ITEMIZED  STATEBfENT  OF  EXPENDITURES  FOR  THE  FISCAL 
TEAR  1919,  AS  REQUIRED  BT  THE  ACT  OF  CONGRESS  APPROVED  JUNE 
25,  1910  (36  STAT.,  755). 

(The  expenditures  herein  stated  are  in  part  estimated,  owing  to  the  foot  that  all  obligations  incurred  for 
the  year  1919  have  not  yet  been  settled.    Articles  of  supplies  purchased  for  general  stock  have  also  been 


nai 


under  certain  items  which  are  shown  separately  in  the  Book  of  Estimates,  1921.] 


Item. 

Esti- 
mate, 
1921. 

Expend- 
itures, 
1919. 

OBNERAL    EXPENSES,    UOHT- 
HOUSB  SERVICE. 

Lights  and  fo?  signals: 

Rations  ond  prorlsions 

Fuel  ana  rent  for  keepers. . 

Oeneral  supplies. .  ^ 

Repairs  and  improvements, 
includm'^    grounds    and 
outbuildinps 

S248. 700 
84.000 
300.000 

400,000 

35.000 

1,600 
2.500 
15,000 

4.000 

2.500 

600 

2,000 

260,000 

40.000 

15,000 

2,200 

200,000 

65.000 

75.000 

4,000 

300.000 

625.000 

650.000 

18.000 

155,000 

160.000 

275.000 

6.000 

90,000 
5,500 
70.000 
90.000 
15,000 

500 

1247,757 

82.230 

290.903 

394.973 

Establishing  ll?hts  and  fog 
signals,  including  sites — 

Necessary  additional  land 
for  light  stations 

18.946 

Oil  and  carbide  houses 

Incidental  expen-ses 

1,227 
24.071 

Daymarks  and  spindles: 
Establishment,    including 

sites 

Hepairsand  improvements. 

Incidental  expenses 

Post  Ughts: 
Establishment 

3,621 

1.349 

571 

1,228 

Wages  of  laborers  ottonding 

Ughts 

Supplies 

Repairs  and  improvements  . 

Incidental  oxpcnic  s 

Buoys: 

Establishment 

Supplies 

248.184 
39.221 
11.822 
2,5t7 

190.010 
64,176 

Repairs 

78,953 

Incidental  expenses 

4,227 

Tenders: 

Rations  and  provisions 

Supplies 

289.125 
609.563 

Repairs 

Incidental  expenses 

Light  vessels: 

Rations  an  1  pro\isions 

Supplies 

Repairs 

Incidental  expenses 

493,504 
26.749 

143,807 

151, 168 

252.211 

6.359 

Depots: 
Pay  of  laborers  and  mechan- 
ics   

82.461 

Rent 

6,120 

Supplies 

65.349 

Repairs  ani  Improvements 
Incidental  expenses 

77,277 
22.110 

Offices: 
Technical  books  and  peri- 
odicals  

335 

Item. 


GENERAL  EXPENSES,  UOHT- 

nousE  SERVICE— continued. 

O  ffices— Continued. 

fetationery  and  office  sup- 
plies  

Telegraph  and  telephone.... 

Traveling  expenses  and 
mileage 

Rent 

Freitdit.  expressage.  and 
cartage 

Incidental  expenses 

Total 

Appropriation,  1920.  $3,500,000 
Appropriation,  1919,  $3,500,000. 

S.VLARIES   OF   KEEPERS   OP 
UGHTHOVSES. 

Salaries  of  lighthouse  keepers. 

Appropriation.  192(>.  $1,300,000, 
Appropriation,  1919.  $1,194,432. 

S.\LARIF.S.  UGHTH0U8E 
VESSELS. 

Salaries  and  apes,  lighthoase 
tenders 

Salaries  and  apes,  lipht  ves- 
sels  

Total 

Appropriation,  1920.  $1,400,000. 
Appropriation,  1919,  $1,265,000. 

SALARIES.   LIOlITflOUSE 
SERVICE. 

Salaries,  authorized   district 

•  office,  technical  and  depot 

forces 

Appropriation.  1920.  $380,000. 
Appropriation.  1919.  $380,000. 


Esti- 
mate, 
1921. 


$40,000 
8,000 

30.000 
3,000 

95.000 
7.000 


4.300.000 


1,330,000 


1,310.829 
789, 171 


2.100,000 


490,000 


?:xi)end- 
itures, 
1919. 


$50,226 
7,83J 

28..3J4 
2.750 

96.930 
8.250 


4. 12.'^.  441 


1.147.8-6 


882.260 
531.715 


1.413.975 


388,012 


Note.— The  expenditures  shown  include  reimbursements  from  Navy  Department  for  part  of  main- 
tenance expenses  of  vessels  and  stations  transferred  temporarily  to  Navy  by  Executive  order,  approxi- 
mately $625,441,  under  appropriation  "General  expenses.  Lighthouse  Service,"  and  $148,975  under  appro* 
f>riation,  "Salaries.  Li'^htnouse  Service."  Under  appropriation  "Oeneral  expenses,  Lighthouse  Rervi'^," 
t  is  proposed  during  the  fls^-al  vear  1920  to  authorize  per  diem  in  lieu  of  subsistence,  pursuant  to  the  act 
of  Aug.  1, 1914,  at  rates  of  from  $2  to  $4. 
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SUMMARY  OF  ESTIMATES  OF  APPROPRUTIONS  FOR  THE  LIGHTHOUSB 
SERVICE  FOR  THE  FISCAL  YEAR  1921. 

FOR  GENERAL  MAINTENANCE  OF  THE  UQHTH0U8B  SEBVICB. 

Salaries,  Bureau  of  T  ighthouses .-  $79, 668. 40 

General  expenses.  Lighthouse  Service 4, 300, 000. 00 

Salaries,  Lighthouse  Service 490, 000. 00 

Salaries,  keepers  of  lighthouses 1, 330, 000. 00 

Salaries,  lighthouse  vessels 2, 100, 000. 00 

Retired  pay.  Lighthouse  Service 85, 000. 00 

Total 8,384,668.40 

FOR  SPECIAL  WORKS. 

G roup  1 .  Works  urgently  necessary  for  the  safety  or  immediate  needs  of 
navigation  and  for  the  preservation  of  existing  structures  or  equip- 
ment, for  the  full  utilization  of  other  public  improvements,  or  for  the 
cfi'cient  equipment  of  the  Lighthouse  Service: 

1 .  Constructing  or  purchasing  and  equipping  tenders  and  light- 
vessels 15, 000, 000. 00 

12.  Constructing  or  purchasing  and  equipping  tenders  and  light- 
vessels  760, 000. 00 

n.  Diamond  Shoal,  N.Clightvessel 460,000.00 

4.  Hawaiian  Islands  Lighthouse  Depot,  construction  and  equip- 

ment         120, 000. 00 

5.  Lighthouse  depot  for  fifth  district,  enlai^ment,  improve^ment, 

or  establishment  of  new  depot !...*.  350, 0(D.  00 

6.  Virginlslands,  West  Indies,  aids  to  navigation 50,000.00 

7.  Potomac  River,  Md.,  aids  to  navigation 95, 000. 00 

8.  Lighthouse  depot  for  ei^th  district,  construction 132, 750. 00 

9.  Charleston  Lignthouse  Depot,  S.  C. ,  improvements 60, 000. 00 

3  0.  Lighthouse  depot  for  seventh  district,  establishing 250, 000.  00 

1 1 .  Conneaut  Harbor,  Ohio,  completing  light  and  fog-signal  station  19, 600. 00 

12.  Ludington,  Mich.,  aids  to  navigation 75, 000. 00 

13.  Tampa  Bay,  Fla.,  aids  to  navigation 17, 500. 00 

14.  Delaware  Bay  entrance,  improvement  of  aids  to  navigation 148, 500. 00 

15.  Newport,  R.  *L,  lighthouse  depot 82, 300. 00 

16.  Califomiaand  Nevada,  aids  to  navi^tion 44,750.00 

17.  Goat  Island  Lighthouse  Depot,  Calif.,  improvement . 18, 000. 00 

18.  Cape  Spencer,  Alaska,  establishment  oi  light  and  fog-signal 

station 150,000.00 

19.  Galveston  Jetty,  Tex.,  fogsicnal 6,500.00 

20.  Additional  buoys  for  fifth  lighthouse  district 44, 600. 00 

21 .  Staten  Island  Lighthouse  Depot,  N.  Y.,  improvements 65, 000. 00 

22.  Detroit  (Mich.)  Lighthouse  Depot 50,000.00 

Authorized  by  law |1, 423, 000 

Not  authorized 6, 566, 500 

Total ,  group  1 7, 989, 500. 00 

Group  2.  Works  considered  essential  for  the  needs  of  navigation  and  the 
equipment  of  the  Lighthouse  Service,  and  which  it  is  recommended 
be  undertaken  as  resources  permit,  are  submitted  with  estimates  of 
cost.  (These  items  have  been  selected  from  a  much  larger  number  of 
recommendations  submitted  by  the  superintendents  of  the  light- 
house districts  and  others.) 

23.  Point  Pinos  Light  Station,  Calif.,  improvement 40, 000. 00 

24.  Woods  Hole,  Mass. ,  lighthouse  depot,  improvements 15, 000. 00 

25.  Michigan  Island,  Wis.,  establishment  of  light  and  fog-signal 

station 85, 000. 00 

26.  Kauhola  Point  Light  Station,  Hawaii,  improvement 20, 000. 00 

27.  Santa  Barbara  Light  Station,  Calif.,  improvements 40, 000. 00 

28.  Portage  Lake,  Mich.,  establishment  of  light  and  fog-signal 

station  and  improvement  of  aids 100, 000. 00 

29.  Ram  I  sland ,  Me. ,  establishment  of  light 5, 400. 00 

30.  (  ape  Kumukahi,  Hawaii,  establishment  of  light 22, 000. 00 

31.  Henderson  Point,  Me.,  establishment  of  light  and  fogsignal. ...  7, 500. 00 
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Group  2— Continued. 

32.  Port  Real,  P.  R. ,  establishment  of  light  station 140, 000.  00 

33.  Nine  Mile  Point,  Mich.,  establishment  of  light  and  fog-signal 

station 50, 000. 00 

34.  Grays  Harbor  Light  Station,  Wash.,  improvements 20, 000. 00 

35.  Alaska,  aids  to  navigation 75, 000. 00 

36.  Lake  Champlain,  N.  Y.  and  Vt.,  improvements 150, 000. 00 

37.  Sag  Harbor,  N .  Y. ,  improvements 45, 700. 00 

38.  Alaska,  improvements 77, 000. 00 

39.  Depot  for  second  lighthouse  district 1 23, 645. 00 

40.  Great  Salt  Pond  Light  Station,  R.  I . ,  to  complete 53, 000. 00 

41.  Norfolk,  Va.,  to  Beaufort,  N.  C,  aids  to  navigation 63, 000.  00 

42.  Fairi)ort  Harbor,  Ohio,  aids  to  navigation 35, 500. 00 

43.  Lansing  Shoal,  Mich.,  establishment  of  light  and  fog-signal 

station 304, 000. 00 

44.  Two  Rivers,  Wis.,  improvements - 6, 000. 00 

Total,  group  2  (not  included  in  total  of  estimates) 1, 377, 745. 00 

KECAPITULATION . 

For  general  maintenance  of  the  Lighthouse  Service 8, 384, 6C8.  40 

For  special  works :  Group  1 7, 989, 500. 00 

Total 17,751,913.40 

DETAILED  ESTIMATES  FOR  MAINTENANCE,  1921. 

BUREAU   OP  LIOHTHOU8B8. 

Salaries $79, 668. 40 

GENERAL  EXPENSES,    UOHTHOUSE  SERVICE. 

For  supplies,  repairs,  maintenance,  and  incidental  expenses  of  lighthouses  and 
other  lights,  beacons,  buoyace,  fog  signals,  lighting  of  rivers  heretofore  authorized 
to  be  lighted,  light  vessels,  otner  aids  to  navigation,  and  lighthouse  tenders,  including 
the  establishment,  repair,  and  improvement  of  beacons  and  day  marks  and  purchase 
of  land  for  same;  the  establighment  of  post  lights,  buojns,  eiibmarine  signals,  and 
fog  signals;  the  establishment  of  oil  or  carbide  houses  not  to  exceed  $10,000:  Provided, 
That  any  oil  or  carbide  house  erected  hereunder  shall  not  exceed  $550  in  cost;  the 
construction  of  necessary  outbuildings  at  a  cost  not  exceeding  $500  at  any  one  light 
station  in  any  fiscal  year;  the  improvements  of  grounds  and  buildings  connected 
with  light  stations  and  depots;  restoring  light  stations  and  depots  and  bidldings  con- 
nected theroAvith:  Provided,  That  such  restoration  shall  be  limited  to  the  original 
purpose  of  the  structures;  wages  of  persons  attending  post  lights;  pay  of  temporary 
employees  and  field  force  while  engaged  on  v  orks  of  general  repairs  and  maintenance 
ana  pay  of  laborers  and  mechanics  at  lighthouse  depots;  rations  and  provisions  or 
commutation  thereof  foi  keepers  of  lighthouses,  working  parties  in  the  field,  officers 
and  crews  of  light  vessels  and  tenders,  and  officials  and  other  authorized  persons  of  the 
Lighthouse  Service  on  duty  on  board  of  such  tenders  or  vessels;  and  money  accruing 
from  commutation  for  rations  and  provisions  for  the  above-named  persons  on  board  oi 
tenders  and  light  vessels  oi  in  working  parties  in  the  field  may  be  paid  on  proper 
vouchers  to  the  person  ha\'ing  charge  of  the  mess  of  such  vessel  or  party^  reimourse- 
ment  under  rules  prescribed  by  the  Secretary  of  Commerce  of  keepers  of  light  stations 
and  masters  of  light  vessels  and  of  lighthouse  tenders  for  rations  and  pro\dsions  and 
clothing  fumishM  shipwrecked  persons  who  may  be  temporarily  pro\'ided  for  by 
them,  not  exceeding  in  all  $5,000  in  any  fiscal  year;  fuel  and  rent  of  quarters  where 
necessary  for  keepers  of  lighthouses;  the  purchase  of  land  sites  for  fog  signals;  the  rent 
of  necessary  around  for  all  such  lights  and  beacons  at  are  for  temporary'  use  or  to  mark 
changeable  channels  and  which  in  consequence  can  not  be  made  permanent;  the  rent 
of  offices,  depots,  and  wharves;  traveling  expenses,  mileage,  library  books  for  li^ht 
stations  and  vessels,  and  technical  books  and  periodicals  not  exceeding  $1 ,000 ;  trav  eling 
and  subsistence  expenses  of  teachers  while  actually  emploved  by  States  or  private  per- 
sons to  instruct  Uie  children  of  keepers  of  lighthouses;  and  for  all  other  contingent  ex- 
penses of  district  oflfices  and  depots  and  not  exceeding  $8,500  for  contingent  expenses 
of  the  Oflfice  of  Uie  Bureau  of  Lighthouses  in  the  District  of  Columbia,  $4,300,000. 

Hereafter  the  benefits  of  the  Public  Health  Service  accorded  to  light  keepers  and 
ssistant  light  keepers  of  the  Lighthouse  Service  under  the  provisions  of  the  act  of 
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Aup:usl  28,  1916  (39  Stat.,  538),  8h<ill  also  include  medical  relief  without  cliaiige  to 
Fuch  employees  at  other  than  hospitals  or  stations  of  the  Public  Health  Service,  under 
regulations  promulgated  by  the  Secretary  of  the  Treasury  and  the  Secretary  of  Com- 
merce. 

Hereafter  poet-lantern  lights  and  other  aids  to  na\ngation  may  be  established  and 
maintained,  in  the  discretion  of  the  Commissioner  of  Lighthouses,  out  of  the  annual 
appropriations  for  the  Lighthouse  Service  on  the  Yukon  River  and  its  tributaries, 
Alaska. 

Hereafter  the  benefits  of  section  6  of  the  act  of  June  20, 191 8  (40  Stat.,  608),  providing 
ff)r  the  retirement  of  officers  and  employees  of  the  Lighthouse  Service,  shall  be  avail- 
able, under  rules  prescribed  by  the  Secretary  of  Commerce,  at  the  same  rate  of  compen- 
sation as  pro\dded  in  said  act,  for  the  sanie  classes  of  off  cers  and  employees  of  the 
Lighthouse  Service,  who  by  reason  of  disability  incident  to  their  work  and  not  the 
result  of  their  oa^ti  vicious  habits  have  lost  their  efficiency  for  active  work  before 
re^chirg  the  age  or  ha\'ing  the  length  of  8er\ice  required  by  existing  law. 

Hereafter  the  Commissioner  of  Lighthouses,  subject  to  the  appro\'al  of  the  Secretary 
of  Commerce,  is  authorized  to  consider,  ascertain,  adjust,  and  determine  all  claims 
for  loss  or  damage,  where  the  amount  of  the  claim  does  not  exceed  $500,  to  the  personal 
property  of  ofPcers  and  employees  of  the  Lighthouse  Service  hereafter  occasioned  by 
storm,  firoi  shipwreck,  or  other  extraordinary  cause,  not  due  to  the  negligence  or 
voluntary  act  of  the  owner  of  such  property,  and  report  the  amounts  so  ascertained 
and  determined  to  be  due  the  claimants  to  Congress  at  each  session  thereof  through 
the  Treasury  Department  for  payment  as  legal  claims  out  cf  appropriations  that  may 
be  made  by  Congress  therefor;  pro\dded  that  the  property  is  lost  or  damaged  at  stations, 
depots,  or  on  vessels  of  the  Lighthouse  Service,  or  in  transit  by  reason  of  the  official 
duties  of  such  persons. 

Note.— The  amount  estimated  for  is  S800,000  in  excess  of  the  appropriation  for  the  fiscal  year  1920, 
made  rie3Ps<<arv'  on  acco'mt  of  the  general  expansion  of  Che  Sot  dee  and  the  great  advance  in  the  cost  of  all 
ODmmolities  and  serrices. 

An  iacrewe  of  anprooriitlon  Is  considered  nocessarv  becflu.se  of  the  extraordinary  advance  In  the  price 
of  In  or  au«l  materials,  on  account  of  the  increase  in  numbers  of  aids  required  for  the  safety  of  naTi- 
f^ation,  rtnl  to  keep  tne  Ll^titho'ise  Ser.icein  an  economical  state  of  repair  and  efficlenc  .  The  total 
number  of  aids  was  mcreased  m  1919  from  lft,678  to  l8/i76.  an  Increase  of  400,  or  2.6  per  cent.  In  oraer 
to  keep  p-tce  with  the  constant  de.elopment  of  commerce  proper  pro  ision  for  maintenance  and  r»- 
pBir  as  well  as  for  the  establishment  of  necessary  additional  minor  aids  freqientl  /requested  b  •  mariners 
shoul  1 1  e  made.  It  has  ^x»n  fo  m  1  necessary  to  estimate  on  an  increase  for  all  items  in  the  aDpro^riatioos 
CO  ering  t\e  purchase  of  supplies  and  materials,  due  to  the  continued  steid/  general  adance  in  prices. 
Thealiifional  imount  re  piested  isconservatixein  view  of  the  circumstances. 

(See  p.  755  foriiemi7.edeitimate.) 

The  aporopriatlon  for  the  iscal  eir  I91ft  was  $3.5')0,000,  but  It  was  nacessar .'  to  sunolement  this  amount 
to  the  e  :tent  of  aoprodmatnl  $82o.000  from  aporopriations  of  the  Ma.'v  Deoartment  on  accoimt  of  the 
mamten  ince  of  e?sels  and  stuions  of  the  lighthouse  Ser>'ice  trinsfared  to  that  Department  as  authorized 
b .  tne  act  of  .Vngust  29,  1916  (39  Stat.,  6  H  .  Tuese  vessels  and  stations  were  retrinsferred  to  the  Uf^t- 
house  Service  on  July  1,  1919.  and  Navv  Department  funds  will  not  he  a^'allable  for  o  'ligations  incurred 
there^ffer.  The  amount  re:inested  for  1921  is  onl  a^  out  SlT.l^ooo  more  than  the  amount  a  ailable  and 
e<nen  ;ei  In  1019,  but  this  is  necessar  heciuse  of  contmued  high  costs,  and  the  fact  that  insufflclent  funds 
the  pasi  few  years  has  ore  ented  the  lignthoase  nrooertv-  being  maintained  at  a  proper  standard.  There 
hive  >3on  ?ir)osiall  Ur^eii^re  ises, still  3>:itiualng,in  thee  penseof  .esselrepairs  and  cost  of  si'^sistence. 
Tornorrati  e  35tim  ites  i  -  s  i  >erlnton  leuts  of  lighthouses  for  the  necessar  work  In  their  iistricts  for  the 
'■'seal  v9^r  1921,  e  cclusive  of  OKpenses  under  eontrol  of  the  tiureau  in  Washington,  aggregate  nearly 
Sl.50),0  0. 

r..e  f)'e;Dlng  eitlmate  of  aoDrooriition  for  'General  o  iponses,  Li^'ithoase  Ser  Ice"  pro  i!es  for  a 
ciinge  in  Ixn^iige  from  '  U  >orers  Uten  ling  post  lights"  to  "person*?  attending  other  lights."  The 
pro  )o?ed  e  cores>ion  more  aoDrooriatel  ■  and  acouratelv  co\  ers  the  con  litions  intended  to  re  pro  ided  fbr 
ani  I-j  recommended  as  an  impro  ement  in  the  language  of  the  apnroDriation  act. 

The  act  of  Vugust  28,  191rt  m  Stat..  o:iS  .  provided  for  medical  relief  without  charge  for  light  keepers 
ond  assistant  hght  ceeoers  of  the  Lighthouse  Ser  dee,  at  hospitals  and  st-Jtions  of  the  Pu  lie  Ifcilth  Service 
under  the  niles  and  regulations  go  eming  the  care  of  seamen  of  the  merchant  marine.  The  hospitals 
and  stition.s  of  the  Pu  lie  Health  Ser  ice  are  for  the  most  part  located  at  the  principal  ports,  and  while 
con  cnleui  for  t  be  ise  of  icimen  are  iniccessi  le  for  a  large  niim  >er  of  lighthouse  ceepers  who  are  stationed 
ai  remote  and  isohtel  nolnts.  Man/  <eeoers  are.  therefore,  una  le  to  a. ail  themsel  es  of  the  boiefits 
ol  the  leTishtlon  fieretoiore  enactei.  It  Is  accordlngl '  recommenJe«l  that  the  Pu»)lic  Heilth  Service 
\^  duthoriied  to  pro  ide  me  Ileal  relief  for  light  keepers  and  assistant  light  keepers  without  charge  at  other 
than  Hospitals  and  statlou.s  of  the  "u  lie  Health  Service.  The  Secretarv  of  the  Preasurv  in  letter  of  May 
28,  191?.  to  the  Secretarv^  of  'ommerce  concirred  in  the  recommendation  for  .such  le^isl.ition. 

\tithorlt'  is  also  re  T'e^ted  to  co  «■  the  establishment  and  maintenance  of  post  lantern  lights  and  other 
aids  to  na  igation  on  the  Yulton  Ri\er  and  its  trioutaries,  Alaska.  The  waters  of  the  Vutcon  delta  are 
alreadv  i  eing  marked,  but  congressional  authority  is  re^iulred  for  the  Lighthouse  Ser. ice  to  extend  its 
j'lri^liction  to  the  nontltlal  waters  of  these  rubers.  Navigation  of  the  Yukon  Ri\er  Is  Increasing  each 
year,  and  as  It  is  naagaMe  foralongdistniicea  great  many  lights  and  daymarks  are  reqmred  to  safeguard 
the  shipping  that  passes  o  *er  it. 

The  act  of  June  20,  1918,  which  has  now  been  in  ooeratlon  one  year,  providing  for  voluntarv  retire' 
mput  at  the  a:;G  of  05  after  30  ears  <er  .ice,  and  comnulsor  'retirement  at  the  acre  of  70,  for  certain  classes  of 
<miplo  ees  of  the  Llghthcise  Service  has  pro  od  l)ene'icifll  both  to  the  men  eligible  to  retirement  and  to 
the  Ser  ice  In  reolvjing  such  men  with  romger  and  more  capa  do  emplo  eos.  Still  greater  efficiency. 
hoAr\er.wiIlresult,  and  hardship  to  ieser  Ingemplo  eeswilUe  avoideJ,  if  the  same  tene  Its  are  e  tended 
to  uersons  who  become  disabled  from  elTlcipntl  •  performing  their  duties  bv  reaj?on  of  di.«*a:  Hit  incident 
to  their  work,  such  disaMlity  »»eing  distinct  from  that  caasetl  by  injur/  recei-ed  in  the  line  of  dutv,  for 
which  c^moensation  Is  now  pro,  ided  b  •  law.  The  legislation  proposed  herein  restricts  the  beneot  to 
the  sime  classes  of  emplo /ees  as  specPed  in  the  act  ol  June  20,  1918. 

Idgbt  iitxtions  are  for  the  mo?t  part  situated  at  remote,  isolated  points  where.  In  cise  of  severe  storm, 
tidal  wave,  Ire,  or  other  cilimity,  it  is  dlilloiiit  or  impo?si  de  to  o atain  ossLstancc  for  the  saving  of  property. 
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The  li^ht  keepers  in  such  eznergenoies,  foithful  to  their  duties  and  to  the  call  of  humanity,  invariably 
have  devoted  themselves  to  the  maintenance  of  the  lights,  the  saving  of  public  property,  or  to  the  pro- 
tection or  rescue  of  human  life.  As  a  result  their  own  property  has  sometimes  been  destroyed  or  seriously 
damaged.  This  may  reoresent  the  accumulations  of  a  lifetime  and  a  serious  loss.  The  furnishings  and 
«qmpment  of  light  stations  provided  by  the  Govrernment  are  designed  only  for  actual  necessities  for  the 
parfbrmance  of  a  keeper's  duties,  and  keepers  must  necessarily  liave  personal  prop<^y  at  the  station. 
Simil\r  coalitions  edst  with  reference  to  men  on  lighthouse  vessels,  though  the  personal  property  in 
such  cases  is  generally  confined  to  personal  apparel. 

Tne  aumtier  of  such  oi^es  h^s  not  ^>een  great  and  the  enactment  of  the  proposed  legislation  would  not 
involye  the  Oo  .'ernment  in  any  great  evpenditure,  but  to  the  indidduals  concerned  it  is  a  matter  of  great 
Imoortiace;  and  when  a  case  does  arise,  it  cirries  a  strong  anpeal,  as  it  is  not  infrequently  accompanied 
by  some  striking  act  of  heroism.  Congress  has  in  the  past  oooasionallv  passed  special  legislation  rd[m« 
bursing  emDlo/oe3  of  the  Ligrithouse  Service  for  their  personal  property  lost  or  destroyed,  but  the  process 
of  seciiringsuch  legislation  is  slow  and  in  the  mtgoritv  of  cases  has  failed,  and  the  present  lack  of  svstem 
oonse-iuentlv  results  in  very  unenual  justice.  Section  4  of  the  act  of  June  17, 1910  (36  Stat. ,  537>,  conferred 
upon  tho  noramissioner  of  Ll^thouses  the  authority  to  adjust,  determine,  etc.,  claims  for  damages,  not 
ecceedlng  $500,  arising  out  of  collisions  for  which  lighthouse  vessels  are  responsible.  This  provision  has 
worked  satisfactorily,  enabling  the  Government  to  settle  with  claimants  with  reasonable  promptness 
and  relieving  Congress  of  the  annoyance  of  many  petty  claims:  and  the  expenditure  of  monev  involved 
has  been  very  small.  Similar  legislation  to  cover  claims  for  losses  of  private  property  by  lighthouse 
employees,  will,  it  is  tmlie^od,  be  equally  laeneficial,  and  the  conditicns  and  limitations  proposed  are 
practically  the  same.  Congress  has  already  provided  bv  law  for  reimbursement  for  losses  sustained  by 
men  in  the  military  sendee  (Mar.  3, 1885;  2.3  Stat.,  350),  and  in  the  naval  service  (Mar.  2, 1895;  28  Stat.,  962). 

Salaries,  keepers  of  lighthouses. — ^For  nlaries  of  not  exceeding  1,800  lighthouse  and 
fog-signal  keepers  and  persons  attending  other  lights,  exclusive  of  post  lights,  11,330,000. 

Note.— The  foregoing  estimate  calls  for  an  increase  of  130,000  over  the  appropriation  of  11,800,000  made 
for  this  purpose  for  the  fiscal  year  1920  and  is  arrived  at  as  follows: 

1.500  keepers  and  assistant  keepers  at  average  pay  of  $840 $1,960,000 

Persons  attending  other  lights 92,867 

1,362,867 
(See  p*  755  for  itemized  estimate.) 

Salaries,  lighthouse  vessels. — For  salaries  and  wages  of  officers  and  crews  of  U^t 
vessels  and  lighthouse  tenders,  including  temporary  employment  when  necessary, 
$2,100,000. 

Note.— The  amount  estimated  for  is  $700,000  in  excess  of  the  appropriation  for  the  fiscal  year  1920,  and 
Is  caused  by  the  necessity  of  meeting  the  pay  scales  estabUsbed  by  the  U.  8.  Shipping  Board  for  vi  * 
of  the  merobant  marine;  otherwise  it  would  oe  Impossible  to "'" '     -  -v .  ,i  ^^^ 


» man  the  vessels  of  the  Ugbthouse  Sendee. 


Authorized  base  pay,  August,  1919 $1,920,744 

Further  increase  necessary  to  meet  Shipping  Board  scale  for  officers,  489  officers  at  average  of 

$300 146,700 

Further  increases  for  crews : 82,656 

Total 2,100,000 

(See  p.  755  for  itemized  estimate.) 

Salaries,  Lighthouse  Service.—For  salaries  of  17  li^thouse  superintendents,  and  of 
clerks  and  other  authorized  permanent  employees  in  the  district  offices  and  depots 
of  the  Uj^hthouse  Service,  exclusive  of  those  regularly  employed  in  the  office  of  the 
Bureau  of  Lighthouses,  District  of  Columhia,  $490,000.  Hereafter  the  annual  salaries 
of  superintendents  of  lighthouses,  excepting  the  superintendent  of  the  third  light- 
house district,  whose  salary  shall  be  $4,500,  shall  not  exceed  an  average  of  $4,000. 

Note.— An  increase  of  $110,000  over  the  appropriation  for  the  fiscal  year  1920  Is  submitted,  oonsistiiig 
of  the  following: 

Increase  in  the  compensation  of  superintendents  of  ttghthooses,  authorisation  requested,  16  super- 
intendents, at  $1,000  each  and  1  at  $900 $16,900 

Additional  employees  (2  clerks,  1  assistant  superintendent,  2  watohmen,  and  1  assistant  depot 
keeper) 10,000 

Proposed  increases  in  the  pay  of  dlstnct  employees,  in  order  to  meet  the  general  advance  In  com- 
pensation, 288  persons,  at  an  average  of  $300  each 86,400 

Total 118,800 

The  Item  of  $10,000  is  occasioned  by  the  general  growth  of  the  service  in  order  that  wwk  of  the  districts 
may  be  dispatched  promptly. 

(See  p.  755  for  itemized  estimate.) 

Retired  pay.  Lighthouse  Service.— For  retired  pay  of  officers  and  employees,  light- 
house Service,  $85,000. 

Note.— The  act  of  June  20, 1918,  provides,  "That  hereafter  all  officers  and  employees  engaged  in  tha 
field  service  or  on  vessels  of  the  Lighthouse  Service,  except  persons  continuously  employed  in  district 
offices  or  shops,  who  shall  have  readied  the  age  of  sixty-five  years,  after  having  been  tnirty  years  in  the 
-active  service  of  the  Qovemment,  may  at  their  option  oe  retired  from  further  performance  of  duty;  and 
aD  such  officers  and  employees  who  shall  have  reached  the  age  of  seventy  years  shall  be  compulsonly  retired 
from  further  performance  of  duty:  Provided,  That  the  annual  compensation  of  persons  so  retired  shall  be  a 
sum  equal  to  one-fortieth  of  the  average  annual  pay  received  for  the  last  five  years  of  service  for  each  year 
of  active  service  in  the  Ughthouse  Service  or  in  a  department  or  branch  of  the  Oovemment  having  a  retire- 
ment system,  not  to  exceed  in  any  case  thirty-fortieths  of  such  average  annual  pay  received:  FrofMei 
lurther,  That  such  retlreement  pay  shall  not  include  any  amount  on  account  of  subslstcooe  or  other 
Allowance." 
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The  amount  required  under  this  approprlatian  will  necessarily  increase  gradually  for  a  few  jrears.  as 
the  number  of  persons  annually  beoonung  eligible  to  the  benefit  is  greater  than  the  number  of  retired 
employees  who  decease.  The  appropriation  for  1919  was  130,000,  for  1020,  $45,000,  and  $85,000  is  estimated 
for  1931.    ETentuaUy,  however,  the  amount  required  will  become  practically  stationary. 


DETAILED  ESTIMATES  FOR  SPECIAL  WORKS,  1921. 
Group  No.  1. 

Works  urgently  neceoMuy  for  the  safety  or  immediate  needs  of  navigation  and  for 
the  preservation  of  existing  structures  or  equipment,  for  the  full  utilization  of  other 
public  improvements,  or  for  the  efficient  equipment  of  the  Lighthouse  Service. 

No.  1.  Lighthouse  vessels,  general  »<mce.— Constructing  or  purchasing  and  equip- 
ping lighthouse  tenders  and  light  vessels  for  the  Lighthouse  Service,  $5,000,000. 

NoTK.— Careful  estimates  and  examinations  as  to  the  condition  and  further  s^vlceability  of  vessels  of 
the  Lighthouse  Service,  show  that  it  is  very  necessary  to  take  prompt  measures  for  replacing  the  older 
and  womout  vessels  of  the  Service.  Immeoiate  provision  should  be  made  for  17  vessels  covered  by  this 
Item  in  addition  to  the  3  vessels  provided  imder  the  two  following  items  in  these  estimates.  This  is  con- 
sidered indispensible,  not  only  to  the  efficient  operation  of  the  Lighthouse  Service  in  the  protection  of  pip- 
ping, but  for  the  reasonable  safeguarding  of  the  lives  of  those  employed  on  vessels  of  this  Service.  The 
extent  of  the  work  required  at  this  time  is  due  to  lack  of  sufficient  appropriations  for  a  number  of  3reara 
back,  to  keep  up  a  proper  rebuilding  program,  and  to  war  conditions. 

In  view  ofthe  time  required  to  design,  contract  for,  build,  and  complete  vessels,  the  whole  of  this  plan 
should  be  provided  for  at  the  earliest  practicable  date.  A  fuU  statement  of  this  important  need  is  made 
on  pages  006  to  701  of  this  report. 

a  tenders  at  $400,000  each $1,200,000 

1  tender  for  rivers 100,000 

10 Ught  vessels  at  $335,000  each 3,850,000 

8  ligS  vessels  at  $160,000  each 480,000 

Total ; 5,130,000 

No.  2.  Lighthouse  tenders  and  ligJU  vessels. — Constructing  or  purchasing  and  equip- 
ping lighthouse  tenders  and  light  vessels  to  replace  vessels  worn  out  in  service  in 
the  thini,  fifth,  and  eighth  lighthouse  districts,  or  for  use  in  the  Lighthouse  Service 
generally,  1760,000. 

NoTB.— This  vessel  construction  was  authorized  In  the  act  of  June  20, 1918  (40  Stat.,  607),  but  no  appro- 
priation has  been  made  therefor.  This  authorization  was  to  provide  vessels  covered  by  several  earlier 
estimates;  imder  present  conditions  it  is  believed  the  amotmt  will  probably  build  two  vessels.  It  is 
nrgently  necessary  to  replace  at  the  earliest  practicable  time  the  tender  Oardenia  in  the  third  district,  and 
the  tender  Jetsamine  in  the  fifth  district.  The  fbrmer  has  been  condemned  and  put  out  of  commission; 
the  latter  is  a  side-wheel  tender,  38  years  old,  which  can  not  much  longer  be  kept  in  conmolssion.  A  full 
statement  of  the  urgent  necessity  for  replacement  of  vessels  in  the  Lighthouse  Service  Is  given  on  pages  606 
to  701  of  this  report,  inoluding  these  two  vessels,  which  are  in  addition  to  the  vessels  oovenra  by  the 
preceding  item. 
1  tenders  at  $400,000  each  (or  1  tender  and  1  light  vessel,  if  funds  not  sufficient) $800,000 

No.  3.  Diamond  Shoal  (N.  C)  Light  FesMZ.— Constructing  and  equipping  a  light- 
Tessel  for  station  ofi  Diamond  Shoal,  N.  C,  $450,000. 

Note.— Diamond  Shoal  Light  Vessel  No.  71  was  sunk  on  this  station  by  an  enemy  submarine  on  Atigost 
0, 1918,  and  It  is  very  important  from  a  maritime  point  of  view  that  a  properly  equipped  light  vessel  be 
oonstructed  as  soon  as  practicable  to  replace  the  vessel  formerly  on  station.  Diamond  Shoal  off  Cme  Hat- 
teras  is  one  of  the  most  important  and  most  exposed  light  vessel  stations  on  the  coast  of  the  Unitea  States 
or  in  the  world. 

This  vessel  is  included  in  the  statement  on  pages  796  to  701  of  this  report,  on  the  urgent  neoesaity  for 
replacement  of  vessels  in  the  Lighthouse  Service,  and  is  in  addition  to  the  vessels  in  the  two  preceding 
Items. 

No.  4.  Hawaiian  Islands  lighthouse  (2gpot.— Constructing  and  equipping  a  light- 
house depot  at  Honolulu,  Hawaii,  $120,000. 

Note.— The  act  of  August  28, 1916  (30  Stat.,  638),  authorized  $90,000  for  this  work,  but  no  appropriation 
was  made  therefbr.  The  greatest  need  in  this  district  is  an  adequate  lighthouse  depot.  At  present  the 
depot  is  in  a  temporary  rented  building,  costing  $100  per  month,  subject  to  vacating  on  short  notice,  to  which 
the  Service  was  recently  compelled  to  move  from  the  location  on  Channel  wharf  This  building  is  about 
one-third  of  a  mile  from  the  li^ithouse  wharf,  whieh  will  result  in  considerable  cartage  expense.  More- 
over, the  present  location  and  ouilding  are  not  suitable  for  a  lighthouse  depot.  The  LIgfatnouse  Service 
now  nas  the  necessary  sites  for  its  proposed  depot  in  the  nineteenth  district,  cbnsistlng  of  water  front  with 
small  wharf  in  Honolulu  and  l\  acres  on  Sand  Island,  across  the  harbor,  which  is  to  be  utiUzed  for  a  buoy 
depot. 

Itis  proposed  to  build  the  present  wharf  out  to  the  140-foot  slip  line  and  extend  it  to  a  total  length  of  250 
feet,  making  a  total  area  of  about  18,125  square  feet,  8,000  of  which  will  be  new  reinforced-ooncrete  wharf 
on  piles.  Cradoeral  storehouse,  machine  ana  repair  shop  and  oil  house  to  be  located  on  this  wharf.  On  Sand 
Island  site  it  is  intended  to  erect  a  wharf  of  3o  by  100  feet  on  harbor  line,  build  a  continuation  to  wharf  in 
the  form  of  a  oonorete  floor  on  the  ground,  and  erect  a  50  by  100  foot  buoy  shed.  A  depot  keeper's  dweUIng 
to  be  erected  as  second  story  to  storehouse.   DetaUed  estimate: 
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Improvement  and  enlargement  of  former  Naval  Wharf,  Honolulu— 

Excavation  and  flU,  1,000  cubic  yards,  at  $1.50  per  cubic  jrard $1, 500 

Retaining  wall,  reinforced  concrete  (U  by  4  feet),  155  linear  feet,  at  16  per  linear  foot 930 

Sea  wall,  reinforced  concrete  m  by  8  feet),  275  linear  feet,  at  118  per  linear  foot 4, 050 

Water  and  waste  pipe  ffumish,  lay,  and  cover),  600  linear  feet,  at  $1.87  per  linear  foot 1, 120 

Improvement  old  wharf,  grading  and  conoretejpaving,  4,500  square  feet,  at  10.60  per  square  foot. .  2, 700 

New  reinforced  concrete  wharf,  on  piles.  8,00(1  square  feet,  at  13.60  per  square  foot 28, 800 

Buoy  wharf,  Sand  Island,  reinforced  concrete  (30  by  100  feet),  3,000  square  feet,  at  13.60  per  square 

foot 10,800 

Oeneral  storehouse,  reinforced  concrete,  75,000  cubic  feet .  at  10.43  per  cubic  foot 32, 250 

Machine  and  blaoksmith  shop .  reinforced  concrete,  20,000  cubic  feet,  at  10.43  per  cubic  foot 8, 600 

Oil  house,  7,500  cubic  feet,  at  10.34  per  cubic  foot 1,800 

Buoy  repair  and  carpenter  shop  sheds,  2,500  square  feet,  at  $1.56  per  square  foot 3, 900 

Buoy  shed,  on  concrete-paved  floor.  Sand  Island  (50  by  100  feet),  5,000  square  feet,  at  12.16  per 

square  foot » 10,800 

Equipment,  general  depot  and  buoy  shed .  Sand  Island 1 ,  000 

Equipment,  machine,  carpenter,  and  blacksmith  shop,  lot 5, 000 

Keeper'sdwelling,  Sand  Island,  12,500  cubic  feet,  at  $0.36  per  cubic  foot 4,500 

Improvement  of  grounds,  Sand  Island 1,850 

Total 120,000 

No.  5.  Depot  for  fifth  lighthouse  d%8tnct.--En\aiefng  and  improving  the  lighthouse 
depot  at  Portsmoutn,  Va.,  in  the  fifth  lighthouse  oistricty  or  establishing  a  new  depot, 
$350,000. 

Note.— The  act  of  June  20, 1918  (40  Stat.,  607),  authorized  this  work,  but  no  appropriation  was  made 
therefor.  The  present  lighthouse  depot  at  Portsmouth.  Va.,  is  entirely  inadequiue  to  the  needs  of  the 
fifth  district,  both  in  area  and  in  water  front.  This  depot  is  the  Drincipal  supplv  station  for  the  lighthouse 
work  of  Chesapeake  Bay  and  the  coast  from  Maryland  to  North  Carolina,  with  the  soimds  and  rivers.  The 
increasing  maritime  and  naval  importance  of  the  vicinity  of  Norfolk  makes  it  urgent  that  a  suitable  depot 
be  established  promptly.  It  is  the  principal  depot  of  one  of  the  largest  lighthouse  districts,  and  is  the 
headquarters  for  five  tenders  and  two  li^t  vessels  during  the  greater  part  of  the  year.  The  aggregate 
length  of  these  vessels  is  over  1,000  feet;  the  total  wharf  frontage  is  only  240  feet,  except  200  feet  in  a  narrow 
slip  available  for  small  light-draft  vessels  only.  The  operation  o  f  tenders  is  much  hampered  by  this  limited 
frontage,  the  delay  caused  by  waiting  to  discharge  or  receive  careo  being  estimated  to  cost  the  Lighthouse 
Service  not  less  than  125,000  a  year.  The  very  small  area  available  for  buoy  storage  necessitates  much 
otherwise  unnecessary  handling  of  heavy  buoys  and  appendages  at  large  cost  of  time  and  money.  The 
available  wharf  frontage  of  this  depot  should  be  doubled,  ana  the  area  increased  by  several  acres.  This 
may  be  done  by  purchase  of  a  new  and  larger  site,  or  by  purchase  of  adjacent  property.  The  present  build* 
ings  are  mainly  antiquated  wooden  structures.  They  constitute  a  fire  menace  and  should  be  replaced  by 
modem  fireproof  buildings.    Detailed  estimate: 

8;  ntfbot $125,000 

^  eet) 70,000 

T  »rfeet) 5,000 

C(  d  (1,820 cubic  yards) 38,400 

F  1(7,600 cubic  yvds) 22,500 

O  t  (90,000 square  feet) 31,500 

y  r  foot  (1,000 linear  feet) 2,500 

E  ndults 2,000 

CI  2,100 

T  6,000 

B  >  per  square  foot  (60  by  160  feet) 10,000 

U 8,000 

ObvFivu^vudv,  cav  vv.«u  >/v*  wliva^'  cvx/h  \>w,vHX|  CUDIC  leet^a*  •••..••............•..••.•.••••••••••••••  mi)f\MA/ 

Machine,  blacksmith,  and  carpenter  shops,  at  10.25  per  cubic  foot  (60,000  cubic  feet) 15, 000 

Coal  shed  (80,000  cubic  feet),  at  10.15  per  cubic  foot 12,000 

Acetylene  generating  and  compressing  plant 5, 000 

Total 378,000 

No.  6.  Virgin  Islands,  West  Indies,  aids  to  navigation. — Establishing  and  improving 
aids  to  navigation  in  the  Virgin  Islands  of  the  United  States,  and  adjacent  waters, 
West  Indies,  $50,000. 

Note.— The  act  of  June  20, 1918  (40  Stat..  608).  authorized  this  work,  but  no  appropriation  was  made 
therefor.  By  Executive  order  of  July  20. 1917.  the  lighthouse  service  in  the  Virgin  Islands.  West  Indies, 
acquired  by  the  United  States  by  treaty  from  Denmark,  was  transferred  to  and  placed  under  the  Juris- 
diction of  the  United  States  Lighthouse  Service.  The  aids  to  navigation  in  these  islands  are  not  extensive 
and  wOl  require  additions  and  improvements  to  make  the  waters  safe  and  to  provide  for  increasing  com- 
merce. It  is  proposed  to  provide  four  unwatched  gas  lights,  five  new  buoys,  as  well  as  additional  aids  as 
may  be  necessary  after  further  study  and  developments,  and  to  place  existing  lighthouse  property  in  a 
good  condition  of  repair.  The  Oovemor  of  the  virgin  Islands,  on  July  15.  1919.  wrote  the  Secretary  of 
Commerce  urging  the  importance  of  improvement  of  aids  to  navigation  in  the  Virgin  Islands.  Detailed 
estimate: 

4  unmatched  lights,  tower  25  feet  high,  at  $5,000  each 120, 000 

6  buoys  with  moorings,  at  11,000  each 6,000 

Reliefand  spare  equipment  for  lights  and  buoys 5,000 

Repairs  to  existing  property —    10, 000 

Additional  aids  to  navigation,  as  necessary 10.000 

Total 50,000 

No.  7.  Potomac  River,  Md.,  aids  to  navigation, — Improving  the  aids  to  navigation 
and  establishing  new  aids  on  the  Potomac  Klver,  Md.,  $95,000. 

NoTE.'-The  act  of  June  20. 1918  (40  Stat.,  608).  authorised  this  work,  but  no  appropriation  was  made 
therefor.  The  Potomac  River  is  the  poorest  lighted  and  marked  of  the  important  navigable  rivers  of  the 
United  States,  a  condition  which  should  not  be  allowed  to  continue,  because  of  its  relation  to  the  National 
Capital  and  many  Qovemment  activities,  and  its  increased  navigational  importance.  There  are  urgent 
requests  from  steamship  companies  for  improvements  In  the  lighting  and  marking  of  the  Potomac  River. 
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The  Potomac  River,  from  Maryland  Point  to  Washington,  about  40  nautical  miles,  is  now  lighted  by  only 
four  gas  buoya,  five  minor  lights,  and  one  lighthouse.  The  gas  buoys  are  of  low  oandlepower  and  are  of 
necessity  removed  from  station  for  several  months  In  the  winter  on  accoimt  of  Ice  conditions.  The  minor 
lights  are  all  fixed  white  or  red  lights  of  low  oandlepower,  located  on  wharves  or  on  timber  structures, 
which  are  liable  to  destruction  by  ice  in  the  winter.  Jones  Point  Light  Station  is  of  Uttle  use  on  account 
of  changes  in  shore  line  at  this  point.  It  is  proposed  to  establish  nine  Ughts.  nine  fog  signals,  move  one 
light,  change  t>vo  fog  signals  from  bells  to  horns,  change  two  spar  buoys  to  tall-type  cans,  replace  one  spar 
buoy  with  a  bell  buoy .  establish  a  gas  buoy  and  convert  seven  oil  sas  buoys  to  acetvlene  gas  buoys.  Jones 
Point  Light  Station  and  the  five  minor  lights  above  mentionea  may  then  be  discontinued.  Detailed 
estimate: 

<e> ite for  llight station, 3 acres,  at «333.33 Sl.OOO 

1  dwellmg,30by  40  feet,  frame,  14.286  cubic  feet,  at  10.35  per  cubic  foot 5,000 

6  light  towers,  frame.  20  feet  high.  6.000  cubic  feet,  at  10.30  per  cubic  foot 1.800 

1  light  tower,  iron  pipe.  25  feet  high 710 

2  fog-signal  houses.  15  by  20  by  8  feet,  brick,  4,800  cubic  feet  at  10.50  per  cubic  foot 2, 400 

0  fog-signal  houses,  at  $100  each 600 

1  fog-signal  tower.  2.000  cubic  feet,  at  $0.30  per  cubic  foot 600 

Illuminating  apparatus  for  9  stations 4.750 

Fog-sienal  apparatus  for  1 1  stations 14, 600 

Transfer  of  one  tower 100 

Two  light  station.<t  on  caissons,  cast  iron  filled  \vith  concrete: 

Steel-sbeet  submarine  stations.  26.000  potmds  at  $0.25  per  pound 6,500 

Cast-iron  submanne  stations.  25.000  pounds  at  10.15  per  pound 3,750 

Concrete  submarine  stations,  260  cubic  yards  at  135  per  cubic  yard 0,100 

Piling,  staring. erecting 6,300 

Towers,  hardware,  etc 850 

Riprap.  1.000  tons  at  $15  ner  ton 15.000 

Buoys,  2  tall  cans,  at  500  each 1,000 

Buoy,  one  gas 4,000 

Buoy,  one  boll 1,300 

Buoys,  converting  7  oil  gas  to  acetylene 13.837 

Chain,  sinkers,  shackles,  and  swivels  for  buoys 2,903 

Total 05,000 

No.  8.  Depot  f(yr  eighth  lighthou$e  district. — ConBtnicting  and  equipping  a  lighthouse 
depot  for  the  eighth  lighthouse  district,  at  New  Orleans,  La.,  or  vicinity,  1132,750. 

Note.— -The  act  of  June  20, 1918  (40  Stat.,  608).  authorized  this  work  in  the  sum  of  188.500,  but  no  appro- 
priation was  made  therefor.  A  lighthouse  depot  at  New  Orleans,  La.,  is  of  great  importance  for  the  con- 
venient and  economical  administration  of  the  district.  It  should  be  at  district  headquarters,  where  sup- 
plies and  matenals  are  readily  available  and  where  shipments  by  rail  and  steamer  could  be  received  and 
accumulated  for  distribution  by  tender  or  other  means  at  the  proper  time.  The  lamp  shop  should  be 
located  at  this  depot,  as  at  present  all  intercourse  with  the  mechanician  in  charge  is  by  mail  and  telegraph, 
which  is  an  inefficient  method  and  the  cause  of  numerous  delays,  and  the  present  quarters  are  crowded, 
inadequate,  and  badly  located.  The  stock  and  stores,  excluding  buoys  and  appendages,  should  be  under 
the  eye  of  the  superlntenaent  at  all  times.  The  present  depot  at  Port  Eads.  La.,  at  the  South  Pass  of  the 
Mississippi  River,  is  nearly  100  miles  from  district  headquarters.  A  desirable  site  has  been  secured  for  the 
proposed  depot,  through  a  permit  from  the  Treasurv  Department  to  use  a  portion  of  the  river  frontage 
outside  of  the  levee  at  the  Marine  Hospital.  New  Orleans.  La.  The  great  and  continuing  increase  in  the 
cost  of  labor  and  materials  necessitates  an  increase  over  the  original  estimate  for  this  project,  which  was 
submitted  in  1917.    Detailed  estimate: 

Wharves  on  oreosoted  piles  and  stringers  at  11.50  per  square  foot  (60,000  square  feet) 190, 000 

Steel  shed  on  wharf  at  $1.50  per  square  foot  a8,000  square  feet) 27,000 

l4unp  shop,  blacksmith  shop,  oil  house  at  52^  cents  per  cubic  foot  (30,000  cubic  feet) 15, 750 

132,750 

No.  9.  Charleston^  S.  C,  ligJUhouse  depot.— Completing  the  lighthouse  depot  at 
Charleston,  S.  C,  in  the  sixth  lighthouse  district,  $60,0(X). 

Note.— The  act  of  October  22. 1913  (38  Stat..  244).  anpropriated  $125,000  toward  the  nurchase  of  a  site 
and  construction  of  a  wharf  and  buildings  and  eqmpment.  so  far  as  funds  might  permit  for  a  depot  for  the 
sixth  district.  This  entire  appropriation  has  been  expended,  but  all  the  necessary  facilities  have  not  been 
provided.  The  site  itsel  f  cost  $60,000  and  the  wharf  $46,418.  Further  requirements  to  complete  the  depot 
include  d  veilings  for  keeper  and  assistant  keeper,  who  are  required  to  live  on  the  reservation,  additional 
fUImg,  water  and  sewer  systems,  walks,  roads,  oil  house,  additional  equipment,  etc  A  considerable  por- 
tion of  the  grounds  is  now  below  or  only  slightly  above  high  tide  and  should  be  filled  to  maflce  it  available 
for  use.  The  wharf  is  overcrowded  with  spare  buoys  and  buoys  brought  in  for  repairs.  It  is  necessary 
for  a  portion  of  the  ground  adjacent  to  the  wharf  to  be  surfaced  ^\1th  concrete  to  provide  a  suitable  storage 
space  for  those  buoys.  Without  the  completion  of  this  project  the  district  organisation  is  madequately 
equipped  to  efficiently  perform  its  duties.    Detailed  estimate: 

Two  keepers'  d  veilings,  brick  or  tile,  at  30  cents  per  cubic  foot  (20.000  cubic  feet  each) $12, OOO 

Oil  house:  ^^^ 

Concrete  pile  foundation  at  $125  each  (8  piles) 1,000 

Ckmcrete  platform  at  side  at  $3  per  square  vard  (624  square  yards) 1.872 

Oil  house  proper  (reinforced  concrete)  at  46  cents  per  cubic  foot  ( 10,700  cubic  feet) 4. 928 

Ck>ncreted  area  for  storage  of  buoys  and  cham  at  35  cents  per  square  foot  (16.000  square  feet) 5,600 

Hard-surface  roads  at  $3.50  per  square  yard  (1.600  square  yards) 6.600 

Cement  walks  at  35  cents  per  square  foot  (6.000  square  feet) 2,100 

Filling  and  grading  at  $2  per  cubic  yard  (4,000  cubic  yards) 8,000 

Water  pipe,  installed  at  $1  per  foot  (400  feet) 400 

Se  ver  pipe  and  drams,  installed  at  $L20  per  foot  (1.000  feet) 1,300 

Brick  and  iron  fence  on  pile  foundation,  extension  of,  40  feet  at  $20  per  foot 800 

One  20-ton  travellne  crane 6,00J 

Ono  20-ton  platform  scale  in  place •  • '  •  v      '» 599 

Firo  protoctlon—automatic  sprinkler  system  for  storehouse  at  $1.50  per  Imear  foot  (2,000  linear  feet).     3,000 

Additional  equipment  for  machine  shop,  blacksmith  shoD.  and  carpenter  shop 2, 000 

<  (mtinRent ; 6. 600 

60,000 
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No.  10.  Depot  far  seventh  lighthcmse  district. — Purchasing  site  for  and  constructing 
and  equipping  a  lighthouse  depot  for  the  seventh  lighthouse  district,  $250,000. 

Note.— The  Lighthouse  Service  storehouse,  wooden  smithy,  and  wharf  are  on  property  belonging  to  the 
Treasury  Department,  which  is  situated  in  the  midst  of  the  United  States  naval  station.  The  wooden 
storehouse  and  wharf,  which  are  his;hly  inflammable,  are  located  bet^veen  the  Navy  coal  sheds  and  piers 
A  and  B,  one  of  each  on  each  side  and  are,  therefore,  in  an  unusually  dirty  location.  The  coal  dust  is  prac- 
tically always  in  motion,  and  when  the  coal  conveyors  are  in  operation  it  blows  about  in  clouds.  It  finds 
its  way  into  the  depot  fceepBr's  quarters  and  into  the  storehouse,  where  thousands  of  dollars'  worth  of 
property  is  stored,  which  it  is  impossible  to  keep  clean.  These  coal  shods  have  been  erected  since  the  store- 
house was  built.  Furth3rmore ,  there  are  frequently  several  Navy  torpedo-boat  destroyers  lying  alongside 
At  the  Navv  piers  on  each  side  of  the  depot  wharf,  which,  in  addition  to  causing  a  great  deal  of  dirt,  are  a 
menace  to  the  lighthouse  tenders  on  account  of  ooUision.  A  new  site  and  whariare  now  urgently  needed 
for  the  efficient  and  economical  work  of  the  district.    Detailed  estimate: 

Bite,  waterfront  property,  about  100,000  square  feet,  at  S1.25  per  square  foot S125, 000 

Wharf,  at  $2. 15  per  square  foot  (30  by  400  feet) 25,800 

Bulkheadhig,at$30perlinearfoot(400by27bylfoot) 12,000 

Service  buUdlng,  at  44  cents  per  cubic  foot  (70,000  cubic  feet) 30,800 

Keeper's  dwelling,  at  37  cents  per  cubic  foot  (24,000  cubic  feet) 8,880 

storehouse,  at  18  cents  per  cubic  foot  (144,000  cubic  feet) 25,920 

OUhouse,  at  28  cents  per  cubic  foot  (8,000  cubic  feet) 2,240 

Machine  shop,  at  19  cents  per  cubic  foot  (12,000  cubic  feet) 2,280 

•Carpenter's  shop,  at  19  cents  per  cubic  foot  (12,000  cubic  feet) 2,280 

Blacksmithshop,  at  19  cents  per  cubic  foot  (12.000  cubic  feet) 2,280 

Track  on  wharf ,  at  $1.80  per  linear  foot  (2,400 linear  feet) 4,320 

Buoy  skids  and  chain  platform,  at  $1.50  per  square  foot  (25  by  40  feet) 1,500 

Boundary  fence,  at  $3.50  per  linear  foot  (680  linear  feet) 2,380 

Water  pipe  (excavating,  fumbhlng,  laying,  and  covering) ,  at  $1.55  per  linear  foot  (280  linear  feet) .  434 

;8hop  equipment 3,886 

Total 250,000 

No.  11.  Conneaut  Harbor ^  Ohio,  aids  to  navigation, — Completing  the  light  and  fpg 
signal  at  Conneaut  Harbor,  Ohio,  119,600. 

Note.— The  act  of  July  1, 1916  (39  Stat.  ,317) ,  appropriated  $63,500  for  a  light  and  fog  signal  and  improving 
-the  existing  aids  in  Conneaut  Harbor.  Owing  to  the  increased  cost  of  labor  and  material  caused  oy  war 
-conditions  it  is  impracticable  to  complete  the  station  within  the  amount  of  the  appropriation.    Additional 


t,  3,000  vessels  a  year  entering  and  departmg,  with  total  tonnage  oi  approximately  9.000,000.    There  is 
an  all-year  ferry  trade  out  of  this  port  across  the  lake  to  Port  Stanley,  Ontario,  for  which  the  present  fogbell 

.is  an  inadequate  signal.    This  project  is  considered  urgently  necessary  for  the  immediate  needs  of  the 
lighthouse  Service,  and  to  complete  it  $19,600  will  be  required.    Detailed  estimate: 

Plastering $750 

Tile  flooring  and  base 1,500 

•Carpentry 1,126 

Plumbing  and  drainage 675 

Painting 950 

Illuminating  apparatus 2,200 

Fog-signal  apparatus , * 12,500 

Total 19,600 

No.  12.  Ludingtony  Mich,y  aids  to  navigation. — Improving  aids  to  navigation  and 
^establishing  new  aids  at  Ludington,  Mich.,  175,000. 

Note.— The  present  location  of  the  fo;-signal  station  on  the  end  of  south  pier  is  1,500  feet  inside  of  entrance 
-  to  outer  harbor.  At  present  the  actual  entrance  between  the  breakwaters  must  be  found  by  feeling  around 
Jn  the  fog.  This  subjects  vessels  to  danger  of  striking  the  breakwater.  The  commerce  of  Ludington,  which 
Includes  important  car-ferrv  Unes  across  lAke  IfCichigan,  is  as  important  as  any  other  port  on  the  east  shore 
of  Lake  Michigan,  and  as  this  port  is  most  inadequately  lighted  now  this  Improvement  is  considered  well 
warranted.  It  is  proposed  to  establish  a  main  light  on  the  outer  end  of  the  north  breakwater,  with  fce- 
slgnal  apparatus,  consisting  of  electrically-driven  air  compressor  and  compressed-air  fog  si^oal  with  oil- 
engine reserve  drive,  and  to  discontinue  the  present  steam  fog  signal  in  old  wooden  structure.  Quarters 
for  keepers  are  to  be  erected  adjacent  to  the  light,  as  it  is  unsafe  to  cross  the  harbor  during  the  winter  and 
when  tne  ioe  is  constantly  broken  up  by  car  ferries.  The  present  dangerous  condition  should  be  corrected 
-as  early  as  practicable.  Detailed  estimate: 
.North  Breakwater  (main  light): 

Reinforoed-concrete  foundation,  approximately  24  by  24  feet  by  20  inches  high,  427  cubic  yards, 

at  $30  per  cubic  yard $12,810 

Steel  tower,  concrete  lined,  base  15  feet  square,  top  10  feet  square,  40  feet  hij^,  6,480  cubic  feet, 

at  $1.25  per  cubic  foot 8,100 

Cast-iron  mntem  house,  4th  order 1  900 

Fog-signal  house,  brick  and  tile,  18  by  33  by  14  feet,  8,500  cubic  feet,  at  60  cents  per  cubic  foot. .     5, 100 

Foundation  for  fog-signal  house,  60  cubic  yards  concrete,  at  $12  per  cubic  yard 720 

Fog-signal  apparatus 17,770 

Illuminating  apparatus — 

Fourth-order  lens  with  electric  light 2,600 

Total  for  north  breakwater 48,900 

.South  pier- 
Concrete  foundation 600 

81-foot  steel  tower 400 

Total  for  south  pier. i,ooo 
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North  Breakwater  (main  Iight)~ContJiiaed. 
North  pier- 
Concrete  foundation,  30  cubic  yards,  at  120  i)er  cubic  yard $60© 

31-foot  skeleton  steel  tower 1,200 

SOO-millimeter  lens  lantern  and  electric  light 300 

1,000-foot  electric  transmission  pole  line 500 

Total  for  north  pier * 2,600 

Keepers'  dwelling- 
New  lot 50O 

Three-family  house,  tile  and  concrete,  45  by  40  by  30  feet,  64,000  feet,  at  36  cents  per  cubic  foot.  »,  600 

Outbuildings 1,000 

Sidewalks,  grading,  fences,  shore,  protection,  etc 1,600 

Total  for  keeper's  dwelling 22,600 

Grand  total 75,000 

No.  13.  Tairvpa  Bay,  Fla.,  aids  to  navigation. — Establishing  and  improving  aids  to 
navigation  in  Tampa'Bay,  Fla.,  $17,500. 

Note.— Tampa  is  an  important  seaport  with  a  large  and  growing  commerce  by  sea.  Owing  to  shallow 
water  in  Tampa  Bay,  deep-draft  vessels  can  reach  the  city  from  the  Gulf  only  bv  means  of  several  com- 
paratively narrow  dredged  cuts.  Provision  has  already  been  made  for  lighting  all  of  the  important  cuts 
excepting  Cut  D.  for  which  lights  should  be  provided  as  soon  as  practicable,  as  large  vessels  must  pass 
through  this  cut  in  order  to  reach  Port  Tampa.  Detailed  estimate: 
Tower,  structural  steel,  at  19  cents  per  pound  (32,100  pounds),  and  cast  iron,  at  8.8  cents  per  pound 

(41,860  pounds) 19,800 

Rein  forced-concrete  piling,  in  place,  at  $15.20  per  cubic  foot  (125  cubic  feet) 1, 900 

Illuminating  apparatus  (including  installation) 5,800 

Total 17,500 

No.  14.  Delaware  Bay  Entrance^  aids  to  navigation. — ^Improving  the  aids  to  naviga- 
tion at  the  entrance  to  Delaware  Bay,  $148,500. 

Note.— In  consequence  of  the  continued  erosion  of  the  shore  line  in  the  vicinity  of  Cape  Henlopen  Light, 
Del.,  the  early  destruction  of  that  light  unless  removed  is  anticipated,  measures  taken  for  the  preservation 
of  the  shore  line  having  proved  unavailing.  Kverv  purpose  now  served  by  Cape  Henlopen  Light  would 
be  better  served  by  the  rebuilding  of  Harbor  of  Refuge  Light  to  a  height  of  about  140  feet,  as  here  proposed. 
The  establishment  ol  large  gas  buoys  is  also  required,  one  midway  between,  and  in  the  line  connecting 
Five  Fathom  Bank  Light  Vessel  and  Overfalls  Light  vessel,  one  at  the  extreme  lower  and  outer  end  of  Hen 
and  Chickens  Shoal,  and  one  in  approximately  the  present  position  of  Fifteen  Foot  Shoal  Buoy.  With  the 
Improvements  recommended  herein,  including  a  red  sector  In  the  new  Harbor  of  Refuge  IJgbt  to  cover 
Brown  Shoal,  the  ultimate  fate  of  (;ape  Henlopen  Light  will  have  no  bearing  on  the  practical  needs  of 
navigation  in  this  vicinity.  Detailed  estimate: 
Rebuilding  Harbor  of  Refuge  tower,  reinforced  concrete,  including  living  quarters,  at  $2.70  per 

cubic  foot  (45,000  cubic  feet) $121,500 

4  gas  and  bell  buoys,  at  $4,000  each 16,000 

2  extra  375-millimeter  lanterns,  at  $1,000  each 2,000 

2  extra  gas  tanks,  at  $600  each , 1,200 

Sinkers  and  moorings  for  buo3rs,  4  at  $375  each 1,500 

Illuminating  apparatus  in  tower 3,500 

Fog-signal  apparatus 1, 300 

Boats 1,500 

Total 148,500 

No.  15.  Newport,  R.  /.,  lighthouse  depot. — Purchasing  site  and  building  wharf  and 
storehouse  for  new  lighthouse  depot  in  Narragansett  Bay,  same  to  be  located  at  New- 
port, R.  I.,  or  vicinity,  $82,300. 

Note.— The  present  depot  is  located  on  the  breakwater  at  Newport  Harbor,  which  location  Is  very 
ansati>factory  and  mconvenient,  as  the  water  at  the  dock  is  too  shoal  lor  the  larger  tenders,  and  there  are 
no  facilities  for  tenders  getting  water,  or  having  provisions,  ice,  etc.,  delivered,  which  necessitates  the  ten- 
ders going  to  Newport  for  provisions,  etc.,  causing  much  waste  of  working  hours.  The  Navy  Department 
is  building  along  tne  breakwater  contmuously  and  the  present  plans  of  the  Navy  brine  them  down  to  the 
lighthouse  depot.  The  present  dock  is  in  very  bad  condition,  due  to  age,  decav,  and  worming  of  piles, 
and  at  present  is  unsafe  for  further  use.  Improvement  of  the  depot  on  the  existing  site  is  not  considtfed 
economical,  owing  to  lack  of  space  and  other  conditions.    Detailed  estimate: 

Site  for  new  depot *P»5S5 

Piling,  300  piles,  at  $80  each 24,000 

Concrete  dock.  350  cubic  yards,  at  $30  per  cubic  yard 10,500 

200,00  feet  timber,  at  $166  per  1.000  board  feet 3,300 

Storehouse,  15,000  cubic  feet,  at  30  cents  per  cubic  foot 4,500 

Total • ; 82,300 

No.  16.  CaWomia  and  Nevada  aids  to  navijjrarton.— Establishing  aids  to  navigation, 
California  and  Nevada,  144,750. 

Note.— Numerous  petitions  have  been  received  for  lighting  the  channel  between  Point  San  Matoo  and 
the  mouth  of  Alviso  Slough,  San  Frandsoc  Bay.  This  waterway  is  the  natural  outlet  for  nearly  all  the 
produce  of  the  extensive^anta  Clara  Valley,  and  the  annual  trafflo  has  been  greatlv  increased  <m  account 
of  the  greatly  increased  demand  for  this  produce.  The  present  channel  is  narrow  and  winding  and  there  are 
no  aids  to  assist  mariners  m  keeping  off  the  shoals  at  night.  Accidents  and  strandings  are  of  freooent  oocor- 
tenoe.    Much  of  the  traffic  must  be  carried  on  at  nig^t  to  take  advantage  of  the  tides.    Additlooai  lights 
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-are  urgently  needed  and  should  be  established  at  once.  Gas  buoys  should  also  be  provided  at  Fort  Rose 
and  Point  Buchan,  on  the  coast  of  California;  those  are  necessary  for  the  protection  of  coastwise  shipping. 
There  is  an  urgent  demand  for  a  more  smtable  lighted  buoy  at  Crescent  City,  Calif.;  during  the  past  year 
-qiie  Teasel  was  lost  and  another  dama^d  at  this  entraaoe.  There  is  a  heavy  traffic  in  the  north  cnaimel  of 
Sulsun  Bay.  and  two  additional  lights  and  echo  boards  are  necessary.  The  act  of  August  28, 1916  (39  Stat., 
SS8),  authorised  aids  to  navigation  on  Lake  Tahoe,  Cal  if.  and  Nov.,  but  no  appropriation  was  made  therefor, 
and  funds  have  not  been  available  toproperly  U^t  the  lake,  on  which  are  now  many  power  boats.  Late 
Tahoe  has  an  area  of  approximately  2Q0  square  miles,  Is  21  miles  long,  has  a  mail  route  70  miles  long,  and  a 
^reat  many  pasengers  are  carried  there  annually  <m  numerous  steamers  and  launches.  Detailed  estimate: 
San  Francisco  Bay,  Alviso  Channel: 

Acetylene-lighted  beacons,  3  at  Sl,500  each 94,500 

Aoetvlene^iras  buoy  tvoe  "L"  4  000 

"Coast  of  6allloniia,  gas  and  whistle  buojV  atPoint  Budian  and  Fort  Rose',  2  at  $6,000  'eiilh.  I '. '.  *. ".  *  *.  lo!  000 

Gas  and  bell  buoy  at  Crescent  City 4,500 

Sparebaoys,  one  gas  and  bell,  type"  L'' 4,000 

3  gas  buoys,  type  "S"  at  $1,500 each 4,500 

Sulsun  Bay,  2 lights  and  echo  boards,  at  $1,250  each 2,600 

Lake  Tahoe,  4  gas  buoys,  type  "8,"  at  $1,600  each 6,000 

Lamp  houses  and  lanterns,  3  at  $1,250  each 3,750 

Daymarks,  single  pile,  5  at  $100  each 500 

Transportation  and  subsistence 500 

Total 44,750 

No.  17.  Depot  keepers*  dwellings, — Construction  of  two  dwellings  at  the  Great  Island 
Lighthouse  Depot,  Calif.,  $18,000. 

Note.— The  present  quarters  at  the  Goat  Island  Lighthouse  Depot,  consisting  of  two  old  firame  oottaget 
located  at  the  water's  edge,  are  wholly  Inadequate  to  accommodate  the  depot  force.  There  are  no  quarters 
available  for  the  assistant  depot  keeper,  mechanician,  and  skilled  laborer,  all  of  whom  are  required  to  make 
long  journeys  to  and  from  San  Francisco  each  day.  On  account  of  the  position  of  Goat  Island  in  the  mid- 
dle of  San  Francisco  Bay,  with  no  ferry  accommodations  except  such  as  can  be  obtained  by  means  of  the 
Naval  Training  Station  boats.  It  is  essential  that  all  employees  at  the  depot  should  be  housed  on  the  light- 
house reservation,  as  they  are  unable  to  properly  carry  on  their  work  under  present  conditions.  Orders  have 
reoentiv  been  Issued  by  the  Navy  Department  to  remove  the  Naval  Training  Station  from  Goat  Island  on 
account  of  Inclement  weather  conditions,  and  it  is  probable  that  the  present  launch  service  to  thelsland 
will  be  very  seriously  reduced  In  the  near  future  with  great  detriment  to  the  Lighthouse  Service.  Two 
dwellings  are  urgently  required  to  be  built  on  the  hleh  o-ound  adjacent  to  the  depot  for  the  accommoda- 
tion of  the  keeper  ana  the  mechanician  in  charge  of  the  depot  shops.  Detailed  estimate: 
Two  dwellings  for  keepers,  at  $0,275  per  cubic  foot  (65,455  cubic  feet) $18,000 

No.  18.  Cape  Spencer  (Alaska)  Light  Station. — Establishing  a  light  and  fog-signal 
station  at  or  near  Cape  Spencer,  Alaska,  $150,000. 

Note.— Cape  Spencer  Is  at  the  entrance  to  Cross  Sound  and  Icy  Strait,  through  which  pass  all  vessels 
running  from  Puget  Sound  ports  to  Prince  William  Soun(),  Seward,  Cook  Inlet,  and  Kodlak.  excepting  only 
occasional  freighters  proceeding  by  outoide  route.  Traffic  by  way  of  Cape  Spencer  is  materially  inereaslnf 
owing  to  construction  work  on  the  Government  railroad  and  the  consequent  development  of  western  ana 
southwestern  Alaska.  A  small  unwatched  light  is  now  maintained  on  the  cape,  out  a  more  powerful 
watched  light  and  a  fog  signal  of  the  first  class  should  be  provided .  A  landfall  must  be  made  In  this  vicinity 
by  all  vessels  returning  from  the  westward,  and  as  the  entrance  to  Cross  Sound  Is  difficult  to  make,  especially 
in  thick  weather,  it  is  important  they  be  given  all  the  assistance  possible.  Maritime  Interests  are  urging  tm 
establishment  of  this  aid.    Detailed  estimate: 

Oonstruotlon  plant.  Including  wharf  and  storehouse $14,400 

Transportation  of  men  and  materials 13,000 

Tower,  including  fog  signal  and  living  quarters,  at  $1.12  per  cubic  foot  (65,000  cubic  feet) 72, 800 

Lantern,  watch  room,  and  other  metal  work,  at  22  cents  per  pound  (83,500  pounds) 18, 400 

Boat  house,  at  25  cents  per  cubic  foot  (9,600  cubic  feet) 2,400 

Hoist  houses,  hoists,  and  derrick 8,500 

Illuminating  apparatus 11,000 

Tog-signal  apparatus 9,500 

Total 150,000 

No.  19.  Galveston  Jetty  (Tex.)  Light  Station. — Improving  Cralveeton  Jetty  Light 
Station,  Tex.,  $6,500. 

Note.— The  origina]  appropriations,  June  11, 1896  (29  Stat.,  417),  and  May  27. 1908  (35  Stat.  332)  for  this 
station  are  insufficient  for  the  purchase  and  Installation  of  a  sufficiently  powerful  fog  signal.  The  commerce 
of  the  port  of  Galveston  has  been  steadily  increasing,  consisting  especially  of  shipments  of  cotton,  grain, 
flour,  lumber,  steel,  and  canned  goods.  For  the  flrsi  five  months  of  the  calendar  year  1919  the  value  of 
foreign  exports  trom  this  port,  exclusive  of  shipments  in  bond  and  the  eoastwlse  trade,  was  $131,997,109, 
and  Imports,  $7,137,929.  Four  million  four  hundred  and  ninety-nine  thousand  eight  hundred  and  sixty- 
nine  tons  of  freight  were  handled  at  this  port  in  the  year  1918,  and  an  adequate  fog  signal  is  required  to  enable 
vessels  to  enter  Galveston  entrance  during;  foggy  weather.  A  fog  signal  has  been  urgently  requested  by 
the  Galveston  Commercial  Association.  It  is  recommended  that  a  compressed-air  fog  sigzial  be  installed 
as  soon  as  fimds  permit.    Detailed  estimate: 

Fog-signal  apparatus,  in  duplicate $5,000 

Piping,  valves,  shafts,  foimdations,  etc 800 

Installation 600 

Incidentals 100 

Total 6,500 

No.  20.  Additional  buotjs^  fifth  lighthouse  district, — Establishing  additional  buoys  in 
Chesapeake  Bay  and  York  J&iver,  Va.,  for  use  of  Atlantic  Fleet,  $44,600. 

Note.— There  were  established  during  the  war  a  considerable  number  of  additional  buoys.  Including 
many  gas  buovs.  for  the  use  of  the  Atlantic  Fleet  in  marking  approaches  to  bases  and  drUl  grounds 
in  the  lower  Chesapeake  Bay  and  York  River.  It  was  possible  Co  establish  and  maintain  these  buoys 
dujing  the  war  emergency  only  by  using  buoys  normally  and  properly  held  in  reserye  for  relief 
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purposes,  the  markiiig  of  wrecks,  etc.,  and  temporarily  discontinuing  certain  gas  buoys  in  other  localities. 
Thereestablishment  and  maintenance  of  these  aids  has  been  requestea  by  the  Navy  Department.  DetaOed 
estimate: 

10  type ''L'' gas  and  bell  buoys,  at  $3,481 .70  each 984,817 

1  mam  channel  bell  buoy 969 

1  type  *'BW"  600-11  gas  and  whistling  buoy 5,01S 

Cham,  sinkers,  and  shackles 3,831^ 

Total 44,60» 

No.  21.  Staten  Island,  N,  Y. ,  lighihoriBe  depot. — Improving  and  extending  the 
wharves  at  the  general  lighthouse  depot,  Tompkinsvjile,  Staten  island,  N.  Y.,  |6§»000. 

Note.— The  act  of  June  20.  1918  (40  Stat.,  007),  authorized  the  work  of  improving  and  extending  the 
wharves  at  the  general  lighthouse  depot,  but  no  appropriation  was  made  tnerefor.  A  portion  of  the 
wharves  at  the  general  lighthouse  depot  are  in  a  poor  condition  and  need  repairs.  TbB  apprqprlatiaa 
of  $60,000  made  by  the  act  of  March  28,  1918  (40  Stat..  496),  for  repairing  the  wharves,  has  enabled  the 
Lighthouse  Service  to  accomplish  the  retopping  of  the  inner  south  wharf  and  the  inner  north  wharf,  but 
the  increase  in  cost  has  made  it  impracticable  to  complete  the  entire  repairs  needed.  Improvements  t<^ 
the  south  extension  of  the  north  wharf,  the  bulkhead  wnarf,  and  the  north  end  of  the  bulkhead  vet  remaia 
to  be  done  and  are  urgently  needed,  as  these  sections  are  in  poor  condition  and  hardly  serviceaole.  Tern* 
porary  repairs  to  these  wharves  would  be  expensive  and  wasteful.  The  authorized  amount  is  not  suffi- 
cient to  provide  for  the  extension  of  the  wharves  originally  proposed,  and  this  may  be  deferred.  The 
present  wharf  space  is  limited  and  the  wharves  should  be  extended.  There  are  21  vessels  in  the  third 
district  (7  tenders  and  14  light  vessels)  which  use  the  general  depot  wharves,  besides  a  considerable  use 
by  vessels  of  the  Navy  Department  and  commercial  ships.    Detailed  estimate: 

14,000  square  feet  of  new  top,  at  12.15  per  square  foot $30,000 

10,000  square  feet  of  top  renewed ,  at  $3.50  per  square  foot iS,  OOO 

Total 65.00(^ 

No.  22.  Detroit,  Mich,,  lighthouse  depot. — For  completing  the  improvements  to  the 
Detroit  lighthouse  depot,  Mich.,  $60,000. 

Note.— The  act  of  July  1,  1918  (40  Stat.,  686),  appropriated  $53,000  for  Improvements  at  the  Detroit 
lighthouse  depot,  but,  on  account  of  the  great  advance  m  the  cost  of  labor  and  materials,  it  is  impracticsble 
to  complete  the  work  estimated  for  within  the  amount  appropriated.  It  Is  estimated  that  $34,500  additional 
is  reqmred  to  complete  this  work.  The  only  work  thus  far  accomplished  is  the  construction  of  the  outer 
section  of  the  wharf,  which  is  now  in  progress,  but  bevond  the  completion  of  this  piece  of  work,  it  will  not 
be  practicable  to  proceed  further  witn  the  project  without  additional  approprianon.  Further  improve- 
ments at  the  depot  have  since  been  foimd  necessary  which  it  is  desiiable  and  economical  to  have  done  as 
a  part  of  the  work  already  authorized.  These  consist  of  the  construction  of  a  retaininf  wall  along  Mount 
Elliott  Avenue  adjohiing  the  lighthouse  depot,  and  the  purchase  and  installation  of  medianical  equipment 
in  the  proposed  lamp  shop.  The  latter  will  enable  the  Service  to  make  repairs  to  illuminating  and  fog- 
signal  apparatus  and  repairs  to  vessels  during  the  closed  season  of  navigation,  at  a  considerable  saving 
over  the  cost  in  commercial  .shops.    Detailed  estimate: 

Whaif.  19,900  square  feet,  at  $3.30 $65,670 

Dredgmg,  3.400  cubic  yards,  at  $1 3,400 

Mooring  bullards,  9,  at  $60 540 

Steel  track,  600  linear  feet,  at  $1.50 900 

Water  supply,  electric  works,  etc 490 

Lamp  shop,  27.000  cubic  feet,  at  $50 13, 500 

Retaining  wall,  500 linear  feet,  at  $10 6,000 

Machinery  and  equipment 8,000 

Oantingencies 5,500 

Total 103,000 

Less  appropriation  made  by  actof  July  1, 1918 53,000 

Amount  required 5O«O00 

Total  group  No.  1,  authorized  by  law  11,423,000;  not  authorized  $6,566,500.  Total 
$7,989,500. 

Gkoup  No.  2. 

Works  considered  essential  for  the  needs  of  navigation  and  the  equipment  of  the 
Lighthouse  Service,  and  which  it  is  recommended  be  undertaken  as  resources  permit, 
are  submitted  with  estimates  of  cost.  (These  items  have  been  selected  from  a  much 
larger  number  of  recommendations  submitted  by  the  superintendents  of  the  light- 
house districts  and  others.) 

No.  23.  Point  Pinos  (Calif.)  Light  Station. — Improving  Point  Pinos  Light  Station, 
Calif.,  $40,000. 

Note.— Traffic  to  the  port  of  Monterey  Just  inside  of  Point  Pinos  Is  steadily  increasing,  and  the  port 
is  now  one  of  the  leading  points  for  the  shmment  of  crude  oil  on  the  coast.  This  port  also  has  the  most 
important  fishing  industry  on  the  coast  of  California,  and  several  thousand  large  power  fishing  boats  make 
their  headquarters  here.  Numerous  requests  have  been  received  from  shipping  interests  ana  from  fisher- 
men's unions  to  establish  a  first-class  fog  signal  at  this  point.  The  Union  Oil  Co.  has  lost  one  steamer  at 
the  entrance  to  the  harbor,  and,  as  there  is  an  average  of  800  hours  of  fog  per  annum,  the  protectian  asked 
for  is  urgently  required*  In  addition  to  a  fog-signal  building  a  dwelling  for  two  keepers  Is  required.  De> 
tailed  estimate: 

Fog-signal  building S5,015 

Fog-signal  apparatus Il,fi00 

Dwelling  for  two  keepers 17,«5 

Improvements  to  present  station 5,600 

Total 40,000 
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No.  24.  Woodi  Hole,  Mass.,  Ughthouse  (2epof.— Dredging  off  a  point  to  give  entrance 
to  Little  Harbor »  Woods  Hole  Depot,  Mass.,  115,000. 

Non.— Owing  to  the  excessive  ourrent  at  the  oater  shoal,  the  bar  through  which  the  channel  was 
dredfed  In  1917  has  again  filled  in,  and  it  Is  believed  that  It  Is  impracticable  to  maintain  a  channel  tbroogh 
this  oar  owing  to  the  excessive  current.  By  cutting  off  the  point  referred  to  and  following  the  natural 
course  of  the  channel,  it  is  believed  that  no  difficulty  from  filling  in  will  be  experienced  at  this  point  in 
the  future.  This  work  to  be  done  by  contract,  as  it  can  be  done  more  efficiently  and  economically  by  this 
method.    Detailed  estimate: 

Dredging,  30,000  cubic  yards,  at  10.60  per  oubio  yard 115,000 

No.  25.  Michigan  Island  {Wis.)  LigJU  Station.— Establishing  and  improving  aids  to 
navigation  at  or  near  Michigan  Island,  Lake  Superior,  Wis.,  185,000. 

NoTB.—The  act  approved  May  27. 1906  (35  Stat.,  332),  appropriated  12,000  to  make  a  survey  and  esti- 
mate of  cost  and  report  upon  the  feasibility  and  need  of  establishing  a  ll^t  and  fog  signal  upon  Oull 
Island  or  the  easterly  end  of  Michigan  Islana.  Apostle  Group.  As  a  result  of  this  survey,  the  oonolusion 
has  been  reached  that  the  eastern  end  of  Michigan  Island  is  the  ttetter  site.  The  act  of  June  17,  1010 
(36  Stat.,  536),  authorized  the  construction  of  a  lidit  and  fog-signal  station  at  Michigan  and  Oull  Islands 
at  a  cost  not  to  exceed  $140,000,  but  no  appropriation  has  been  made  therefor.  A  further  study  indicates 
that  the  best  plan  is  to  elevate  the  present  light  near  the  westerly  end  of  Michigan  Island,  add  a  fog  signal, 
and  establish  a  nonattended  acetylene  light  on  Oull  Island.  This  arrangement  would  serve  as  a  better 
guide  to  vessels  passing  In  either  direction.  The  project  now  contemplated  will  not  cost  as  much  as  the 
amount  authorized.    Detailed  estimate: 

Foundation,  main  light 13,000 

Dwellings  for  three  keepers 20,000 

Tower  complete  (erection  only) " 6,000 

Minor  light 9;496 

niuminating  apparatus 10,000 

Fog  signal  and  noisting  apparatus. .'. 13,660 

Fog-signal  building,  boatnouse,  and  other  buildings 13,466 

Boats,  tramway,  walks,  etc 0,600 

Total ; 86,000 

No.  26.  Kauhola  Point  (Hawaii)  Light  Station. — Improving  the  light  station  at 
Eauhola  Point,  Hawaii,  $20,000. 

For.— Owing  to  the  Importance  of  this  station,  located  near  the  northern  point  of  the  Island  of  Hawaii, 
•teps  have  been  taken  to  change  the  present  lens-lantern  light  to  a  converted  flashing  fourth-order  lehS. 
To  support  this  lantern  and  lens  and  to  complete  the  improvement  of  this  station,  a  new  tower  is  necessary, 
A  dwelling  for  the  assistant  keeper  shoula  also  be  provided.    Detailed  estimate: 

Reinforced-concrete  tower  in  place,  72  ft.  high $15,760 

Dwelling,  frame 4,000 

Improvement  to  grounds 260 

Total 20,000 

No.  27.  Santa  Barbara  (Calif.)  Light  Station. — Improving  Santa  Barbara  Light  Sta- 
tion, Calif.,  $40,000. 

Note.— The  station  is  old  and  the  tower  is  too  small  to  accommodate  the  revolving  lens  now  Installed 
in  it.  The  tower  stands  one-eighth  of  a  mile  back  firom  the  point  of  the  shore  line  and  the  light  is  partlv 
obscured  by  trees  on  other  properties.  A  new  tower  is  required  to  be  built  farther  out  on  the  point.  Coast- 
ing vessels  Dound  north  keep  close  inshore  to  avoid  the  prevailing  northwesterly  winds  and  sea,  and  a  fog 
sipial  should  be  establishea  here  with  quarters  for  two  additional  keepers.  At  present  there  are  no  fog 
sunals  between  Point  Hueneme  and  Point  Conception,  and  there  is  a  very  heavy  traffic  through  this  part 
oithe  Santa  Barbara  Channel,  and  as  several  strandings  have  already  occurred  In  the  vicinity  of  the  light 
station,  there  is  urgent  need  for  this  improvement.  A  fog  sUmal  and  a  new  light  tower,  together  with 
suitable  quarters  for  an  additional  keeper  are  required.    Detailed  estimate: 

Tower,  lantern,  and  fog-signal  building $15,600 

Fqg-siinal  apparatus 11,600 

Aoditional  quarters 0,520 

Improvements  to  present  station 3,480 

Total 40,000 

No.  28.  Portage  Lake^  Mich.y  aids  to  navigation. — Establishing  a  light  and  fog-signal 
station  upon  a  new^  site  and  improving  aids  to  navigation  at  Portage  Lake  Ship  Canals, 
Mich.,  $100,000. 

Note.— The  War  Department  intends  to  remove  the  breakwater,  and  It  is  therefore  necessary  to  rebuild 
the  light  and  fog  slgnafon  a  new  site.  The  new  light  and  fog  signal  should  be  established  on  a  pier  of  the 
outer  entrahce,  ixiiere  it  would  be  of  the  best  service  to  vessels  making  the  harbor.  The  consmiction  of 
the  station  proposed  will  require  considerable  time  to  complete,  and  this  project  should  have  consideration 
for  that  reason.  The  harbor  pier  on  which  the  present  pierhead  light  station  and  fog-signal  house  stand, 
as  well  as  the  timber  superstructure  under  the  fog-signal  house,  are  rapidly  deteriorating,  and  it  is  doubtful 
if  these  structures  can  be  maintained  much  longer  in  a  safe  condition  unless  extensive  repairs  are  made  to 
their  foundations,  which  would  be  unnecessary  in  the  event  of  the  estabUshment  of  the  proposed  new 
station.    Detailed  estimate: 

Foundation  and  concrete  base  of  tower $64,000 

Superstructure 22,500 

Fog  signal  and  llghUng  equipment ^ 13,500 

Total : 100,000 
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No.  29.  Ram  Island  (Me.)  Light — EstabliBhing  a  light  on  Ram  Island,  lower  Ken- 
nebec River,  $5,400. 

Note.— Th6  need  of  this  Ught  has  several  times  been  expressed  by  petition.  Ram  Island  is  about  5) 
miles  below  Bath,  Me.;  it  is  a  low  island  in  the  middle  of  the  river,  with  a  string  of  half-tide  ledges  making 
off  on  the  easterly  side.  There  is  a  passage  on  either  side,  and  at  some  stages  of  the  tide  a  5-knot  ourreoi 
exists,  from  whioh  several  accidents  have  oocmred.  About  430,000  tons  of  freight  and  175iO0O  passeDgers 
are  transported  past  this  island  annually,  not  including  the  many  pleasure  craft  and  small  boats  wmcb 
frequent  the  river.  It  is  proposed  to  establish  an  acetylene  light  on  or  near  the  easterly  side  of  Ram  Island. 
Detailed  estimate: 

Light  structure,  including  site $3,050 

niurainatlng  apparatus  and  installation 1,050 

Contingencies 400 

Total 5,400 

No.  30.  Cape  Kurmikahi  (Havmix)  Light. — Establishing  a  light  at  or  near  Cape 
Kumukahi,  Hawaii,  |22,000.  • 

Note.— Cape  Kumukahi  Is  the  easternmost  cape  of  HawalL  There  Is  at  present  no  landCeJl  Ikht  for 
vessels  bound  to  Hilo  from  the  Panama  Canal  or  from  the  southeast.  It  is  a  diffloult  point  to  roima  when 
sailing  from  Hilo  to  the  south  point  or  vice  versa.  A  light  on  this  point  would  be  a  sreat  improvement 
to  the  lighting  of  the  islands.  An  acetylene  light  Is  recommended,  with  a  focal-plane  neight  of  about  145 
feet  above  the  sea,  which  would  be  visible  about  30  miles.  I^anding  fhnn  seaward  at  the  cape  is  impossible 
at  most  times,  and  the  (mly  practical  method  of  supplying  this  station  would  be  by  railroad  from  Hilo  to 
Kapoho  and  then  by  wagon  road  3  niiles  to  the  cape,  If  miles  of  which  would  have  to  be  ooostmcted  over 
the  rock.    Detailed  estimates: 

Station  site  and  right  of  way  for  road $500 

Concrete  foundation  for  tower 740 

Superstructure,  iron-pipe  tower 0,000 

niuminattng  apparatus 4,040 

Roadway,  construction  of 7,130 

Total 33,000 

No.  31.  JSendenon  PoirU  (Me.)  Light  i^^otum.— EotabliBhiag  a  li^t  and  fog  signal 
at  or  near  Henderson  Point,  Piscataqua  Biver,  Portsmouth  Harbor,  lie.,  $7,500. 

Note.— The  need  of  this  aid  has  several  times  been  expressed  by  petition.  It  is  often  very  difRcalt  to 
ocate  Henderson  Point  at  lUght  and  in  thick  weather:  the  channel  is  narrow  and  there  is  a  strong  tide  at 
this  point,  where  the  course  changes.  The  commercial  statistics  for  I'ortsmouth  Harbor  indicate  about 
5,600  vessels  arriving  and  departing  annually,  transporting  about  610,000  tons  of  freight.  It  is  proposed  to 
establish  an  acetylene  light  with  fog  beU.    Detailed  estimate: 

Structure,  including  site $3,350 

Illuminating  and  fog-signal  apparatus 8,750 

Contingencies 400 

TotaL 7,500 

No.  32.  Part  Real  (P.  R.,  or  East  PairU  Viwiies  Tsland)  Lt^^it  i^toeum.— Establishing 
a  light  station  at  or  near  Port  Real,  P.  R.,  or  East  Point  Vieques  Island,  $40,000. 

Note.— The  lighthouse  at  Port  Ferro,  on  the  south  coast  of  Vieques,  or  Crab  Island,  is  one  of  the  primary 
seacoast  lights  of  the  Porto  Rican  system.  The  light  tower  ana  the  keepers'  dwelling  attached  to  it  are 
built  on  top  of  a  rocky  promontory  undermined  for  some  time  by  the  sea.  and  the  whole  structure,  already 
dangerously  cracked.  Is  in  danger  of  collapsing.  It  xs  urgent  to  rebuild  a  lighthouse  at  or  near  this  point,  as 
this  Is  an  important  aid  to  the  navigation  from  St.  Thomas  to  Cuba  and  other  West  Indian  Islands  and  the 
Caribbean  Sea.  A  liffht  in  this  vicinity  is  necessary  for  naviffation,  and  it  U  proposed  to  dismantle  the 
present  Port  Ferro  Light  Station  and  to  erect  a  new  light  station  at  Port  Real,  about  3  miles  westward, 
where  the  aid  will  be  more  useful  and  on  better  ground  than  on  its  present  location  at  Port  Ferro,  as  Port 
Real  is  the  most  important  and  the  best  anchorage  around  Vieques  Island .  The  present  apparatus  at  Port 
Ferro  is  to  be  used  for  this  new  station.    Detailed  estimate: 

Tower $15,000 

Dwelling  for  2  keepers 10,000 

MeUlwork 8,000 

Woodwork 2,000 

Outbuildings  and  fence 1,000 

Purchase  of  site 2,000 

Grading  and  walks 1,000 

Installation  of  illuminating  apparatus 1,000 

Total .' 40,000 

No.  33.  Nine  Mile  Point  (Mich^  Light  i^fotton.— ^Establishing  a  light  and  fog- 
signal  station  at  or  near  Nine  Mile  Point,  Mich.,  $50,000. 

NoTE.—When  Forty  Mile  Point  Light  Station  was  established  it  was  placed  on  the  site  designated  Forty 
Mile  Point  on  the  county-survey  charts.  SaiUng  masters  expected  the  station  to  beplaced  at  Nine  Mile 
Point,  near  the  entrance  to  the  Straits  of  Mackinac,  but  Which  was  not  so  called  officially  then.  While 
Nine  Mile  Point  is  within  the  vMbillty  of  Spectacle  Reef  and  Poe  Reef  Light  Vessel  lights,  a  fog  signal 
would  be  of  especially  great  service  In  thick  and  foggy  weather  and  during  season.*:  when  forest  fires  orevaiL 
No  less  than  nine  strahdings  occurred  here  between  1903  and  1909.  In  the  event  of  establishing  this  sta- 
tion. Forty  Mile  Point  could  be  made  a  minor  light.    Detailed  estimate: 

Tower  and  fog-signal  building,  including  site \ $26,100 

Illuminating  apparatus 5,600 

Fog-signal  apparatus 2,000 
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DnviBllincB  for  three  keepefs. $12,000 

OatbuUoliigs,  bo*thoose,  foDCW,  etc 2,600 

Boats  and  equipment ^ 1,900 

TotaL w 50,000 

No.  34.  Gmys  Harbor  (Wash,)  Light  Station^— Imptoving  Grays  Harbor  Light  Sta- 
tion, Waah.,  $20,000. 

NoTB.— The  present  steam  fog-sienal  plant  at  this  station  is  located  in  a  frame  building.  Both  the  ma- 
chinery and  building  are  quite  old  ana  in  poor  condition.  It  is  proposed  to  construct  a  new  fireproof 
building  and  install  an  electrically  operated  siren  as  soon  as  funds  permit.   Detailed  estimate: 

Fog-signal  buildbig 10,000 

Purchase  and  Installation  of  apparatus 10,310 

Total 20,000 

No.  35.  Aids  to  navijfation,  Alaska,— ^tahliahing  new  aids  to  navigation  and  for 
impiovements  to  existing  aids  in  Alaska,  $75,000. 

Note.— A  n  appropriation  of  $75,000  was  made  by  the  act  of  July  10, 1919,  for  aids  to  navigation  in  Alaslcas 
but  a  consideraole  part  of  this  has  already  been  ooligated,  and  there  Is  a  demand  from  maritime  interest, 
for  the  further  establishment  of  new  aids  to  facilitate  and  safeguard  water  transportation  in  Alaska,  where 
navigation  is  unusually  difficult  and  hazardoas,  as  shown  by  the  frequency  of  marine  disasters  occurring 
in  these  waters.  A  nimiber  of  unwatched  lights  on  shore  or  on  reefs,  and  a  number  of  lighted  buoys  are 
needed  to  mark  the  principal  routes  of  navigation  through  inside  passages.  A  few  such  lights  are  needed 
to  mark  headlands  on  the  outside  coast  for  the  benefit  of  coasting  trafHc,  and  there  are  a  number  of  requests 
for  lights  to  mark  the  entrance  to  harbors  where  fish  packing  or  other  plants  are  located .  The  fishing  mdus- 
try  in  Alaska  is  now  being  greatly  expanded  and  many  new  plants  are  being  constructed  in  localities  not 
heretofore  visited  by  large  steamers.  This  fact  has  given  rise  to  a  greatly  increased  demand  for  new  aids. 
Detailed  estimate: 

2gasbuoys,atS«,100each $lfl,200 

4  gas  buoys,  at  $5,100  each 20,400 

3  lights  on  steel  towers,  at  $4,000  each 12,000 

0  Ughts,  at  $2,000  each 12,000 

7  lights,  at  $1,300  each 9,100 

4  lights,  at  MOO  each 3,200 

Miscellaneous  minor  aids 2,100 

75,000 

No.  36.  Lake  Champlain,  N.  Y. — ^Establishing  acetvlene  lights,  buildine  and  equip- 
ping a  gasolene  tender,  and  rebuilding  Juniper  Island  Light  Station  whan  to  accom- 
modate ^e  tender  on  Lake  Ghamplain,  and  other  improvements  to  aids  to  navigation 
on  Lake  Ghamplain,  $150,000. 

NoTE.~In  the  interest  of  effiofenoy  and  economy  it  is  proposed  to  discontinue  all  oil  lights  on  Lake 
Ghamplain  except  at  stations  where  tnere  is  a  fog  bell,  and  establish  acetylene  lights  in  their  places.  The 
motor-driven  tender  will  remain  constantly  on  the  lake  to  care  for  the  operation  and  repair  of  the  light 
stations.  This  ohanee  from  oil  to  aoetvlene  will  result  in  considerable  saving.  It  will  p^mit  better  care 
and  maiatenanoe  of  the  aids  to  navigation  on  Lake  Champlain  and  relieve  the  tender  Daisy  from  this  work, 
thus  enabling  her  to  do  more  work  in  the  vicinity  of  New  York  Bay,  where  her  services  are  much  needed. 
Detailed  estimate: 

Slargelights $26,000 

2l8mallMit8 55,000 

Gasolene  tender - 25,000 

Bebuilding  wharf  at  Juniper  Island  Light  Station,  with  storeroom,  gas-tank  house,  and  wajrs  for 
taking  tender  out  of  water  in  winter 45,000 

Total 160,000 

No.  37.  Sag  Harbor,  N.  Y. — ^Establishinfi;  five  acetylene  lights  in  the  channel 
leading  into  and  in  the  vicinity  of  Sag  Harbor,  N.  Y.,  and  improving  illuminating 
api>aratus  at  Sag  Harbor  Breakwater  and  Cedar  Island  Light  Stations,  $45,700. 

Note.— This  channel  is  crooked,  narrow,  and  rocky,  and  a  system  of  aoetvlene  flashing  lights  Is  much 
needed.  It  is  proposed  to  place  the  lights  on  steel  towers  having  ooncrete  and  riprap  foundations.  Detailed 
estimate: 

6  acetylene  lights  complete $30,600 

Improving  Illuminating  apparatus,  Sag  Harbor  Breakwater  Light 6,100 

Improving  Illuminating  apparatus,  Ceoar  Island  Light 9,000 

Total 45,700 

No.  38.  Rspairs  and  improvements,  light  stations,  Alaska. — Repairs  and  improve- 
ments to  existing  aids  to  Alaska,  $77,000. 

NoTB.—OwIng  to  the  hioreasing  volume  and  Importanoe  of  the  commerce  of  Alaska,  it  is  very  desirable 
that  important  nnprovements  be  made  in  oertafai  lights  and  fog  signals,  as  urged  by  mariners.  Also,  it 
is  necessary  to  replace  some  worn-out  station  equipment,  and  at  some  stations  improvements  are^ieeded 
for  the  betterment  of  protection  of  the  station.  At  Guard  Island,  an  Important  station  at  the  westerly 
end  of  Tongass  Narrows,  It  is  desired  to  replace  the  present  unsatlsfactorv  fog  bell  with  an  air  diaphone 
and  to  construct  a  suitable  permanent  light  and  fog-signal  building  to  replace  present  temporary  wooden 
tower:  also  to  erect  another  dwelling  in  order  that  two  keepers  may  be  assigned  instead  of  one  as  at  present, 
vod  thus  provide  for  continuous  night  and  day  watohes.   At  Point  Retreat,  an  important  station,  there  if 
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now  ool  7  an  unwatohed  aoetylene  light  i 
and  southwestern  Alaska  pass  this  pobi 
Skagway.  It  is  proposed  to  establish  a 
stnicture  to  be  erected  for  the  light  and 
and  refurnished  for  the  use  of  the  keep< 
of  present  fixed  lens,  which  will  increai 
lights.  This  is  an  important  coast  sta 
trom  the  Pacific  Ocean  to  Bering  Sea. 
threatened  by  encroachment  of  the  sea 
At  Tree  Pohit  Light  Station  present  vi 
considered  healthJnil.  It  is  proposed  to 
plained  that  the  air  siren  fog  signal  at  ( 
to  replace  same  wVth  an  air  diaphone. 
WUliamSoimd.    Detailed  estimate: 

Quard  Island  Light  Station— Install  diaphone,  construct  light  and  fog-signal  building,  erect 

dwelling,  etc 130, 50Q 

Point  Retreat  Light— Install  diaphone,  construct  light  and  fog-signal  building,  repair  dwelling,  etc.  81|  000 
Scotch  Cap  Light  Station— Purcnase  new  compressors  and  engines,  install  flashmg  lens  in  place  of 

fixed  lens,  construct  shore  protection 10,000 

Tree  Point  Light  Station—Construct  pipe  line  from  lake  to  station 3,000 

Cape  Hinchinorook  Light  Station— Install  diaphone  in  place  of  present  siren 1, 500 

Contingencies,  repairs,  and  improvements 2,000 

Total 77,000 

No.  39.  Depot  for  second  lighthouse  district — Completing  the  construction  and 
equipment  of  a  lighthouse  depot  for  the  second  lighthouse  district,  $123,645. 

Note.— The  act  of  July  1, 1918  (40  Stat.,607),appropriatingS85,000fordredglngtwoslips, building  retain- 
ing walls  to  same,  rebuilding  wharf,  building  service  bulldmg  and  oil  house,  etc.,  at  (lielsea,  liass.,  was 
based  upon  estimates  made  in  1911.  The  great  advance  in  cost  of  building  materials  and  labco*  makes  the 
appropriation  inadequate  for  the  purpose  mtended.  The  present  lighthouse  depot  in  the  northern  end  of 
the  second  district  is  located  on  Lo veils  Island  about  9  miles  from  Boston,  and  is  on  land  belonging  to  the 
War  Department  and  urgently  required  by  them  for  war  purposes.  The  transaction  of  the  work  in  the 
northern  end  of  second  district  Is  greatly  handicapped  and  the  duties  of  the  tenders  much  increased  by 
having  the  base  of  supplies  located  nearly  an  hours  steaming  from  Boston.  The  new  depot  at  Chelsea 
should  be  properly  equipped  and  the  depot  established  there  at  the  earliest  practicable  date.  The  work 
of  construction  to  be  done  by  contract,  as  it  can  be  done  more  efficiently  and  economically  by  this  method. 
Detailed  estimate: 

Dredging $10,200 

Retaining  walls 78,191 

Wharf 15,000 


Filling  and  grading 6,000 

ilaing,firep 

welling,  25 
Oil  fiouse,  brick,  25  by  40  feet 3,4 


Service  bulldhig,  f&eproof,  35  by  80  feet 45,000 

Keeper's  dwelling,  25  by  35  feet 8,750 


Carpenter  shop  and  storehouse,  30  by  60  feet 7,200 

Buoy  cleaning  shed.  20  by  60  feet 4,000 

Buoy  skids  and  chain  platform 4,375 

Boundary  fence > 2,670 

Railroad,  push  cars,  motors 4,600 

Electric-welding  set  and  air  compressor 3,200 

Water  mahi 2,500 

Machine-shop  equipment 2,07& 

Contingencies 2,384 

208,646 
Less  amount  appropriated  by  act  of  July  1,1918 85,000 

Total 123,646 

No.  40.  Great  Salt  Pond  {R.  I.)  Light  Station. — Completing  light  and  fog  signal  on 
extreme  end  of  breakwater,  Great  Salt  Pond,  R.  I.,  $53,000. 

Note.— \n  appropriation  of  820,000  for  this  work  was  made  bv  the  act  of  June  12,  1917  (40  Stat.,  161), 
but  on  account  of  increase  in  cost  of  labor  and  material  and  of  changing  the  location  to  extrenfie  end  of 
breakwater,  with  foundation  in  much  deeper  water  than  was  previously  planned,  and  in  ordo*  to  make 
this  harbor  available  for  submarines,  the  fimds  previous!  v  appropriated  are  insufficient  and  an  additional 
appropriation  is  required  to  complete  the  work,  the  original  appropriation  bemg  only  sufficient  to  con- 
struct the  foundation  m  the  extra  depth  of  water.    Detailed  estmaate: 

Tower,  dwellings,  and  engine  room  on  concrete  foundation ?36, 000 

Fog-signal  apparatus 8, 500 

IlluminatitJg  apparatus 2,  lOD 

Installation  of  fog-signal  machinery  and  illuminating  apparatus .*?,  100 

Oil-storage  tanivs 1,800 

Incidentals 2, 000 

Total 53,000 

No.  41.  Inland  waterway,  Norfolk,  Va.,  to  Beaufort  Inlet,  N.  C,  aids  to  navigation. — 
Establishing  and  improving  aids  to  navigation  to  mark  the  improved  inland  water- 
way from  Norfolk,  Va.,  to  Pamlico  Sound,  N.  C,  $63,000. 

Note.— The  work  of  the  U.  S.  Engineers  on  the  12-foot  project  for  inland  waterwavfrom  Norfolk,  Va., to 
Bean  fort  Inlet,  N.  C.has  reached  a  point  where  itseemscertain  that  an  available  depth  of  12feetthrotighofut 
will  be  available  in  the  early  part  of  192n.  The  section  from  Norfolk,  Va.,  lo  .Mbermarle  Soimd,  N.  C.,  is 
expected  to  be  completed  to  a  12-foot  depth  in  February,  1920,  and  pending  the  completion  of  the  ultimate 
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projeot  via  Allii^ator  River  and  Pimj?o  River  It  la  proposed  to  dredge  a  12-foot  channel  through  Croatan 
Bound,  N.  C.  and  across  Bluff  Shoal,  N.  C,  In  Pamlico  Sound,  N.  C.  Traffic  through  this  waterway  1» 
now  Increasing,  and  reoent  reports  Indicate  heavy  trafBc  when  the  channel  Is  completed.    There  will 

ffave  been  expended  on  this  project  at  that  time  approximately-  $3,400,000,  and  in  order  to  make  the  same 
ullv  available  to  the  anticipated  through  traffic,  it  will  be  necessary  to  establish  about  29  small  acetvlene 
lights,  25  unlighted  beacons,  14  spar  buovs,  and  2  gas  and  bell  buoys.  These  aids  will  at  the  same'time 
replace  14  existing  lights  of  an  antiquated  and  Inemcient  type  and  which,  having  been  in  serMce  about 
30  >  ears,  are  in  need  of  renewal.    Detailed  estimate: 

Pile  foundations 18,886 

Rear  range  towers 6,250 

Illuminating  apparatus 29,fViH 

Unlighted  beacons 3,760 

Spar  buovs  with  moorings : 600 

Gas  and  bell  buo3'S,  with  moorings 14,400 

Folder  dolphins,  5  at  $202  each 1,310 

Total 63.000 

No.  42.  Fairport  Harbor,  Ohio,  aids  to  navigation. — Improving  the  aids  to  naviga- 
tion at  Fairport  Harbor,  Ohio,  additional  to  amount  appropriated  by  act  of  June  12, 
1917,  $35,600. 

Note.— The  act  of  June  12, 1917  f40  Stat.,  161),  appropriated  «42,000  for  ImproAlne  aids  to  navigation  at 
Fairport  Harbor,  Ohio.  This  estimate  contemplated  the  construction  of  a  new  lighthouse  on  the  west 
breakwater  pierhead  and  Installation  of  a  compressed-air  fog-signal.-  Owing  to  the  increased  cost  of  all 
materials  and  labor  the  appropriation  is  insiifflcfent  to  carrv  out  the  project.  Upon  completion  of  the  new 
structure  an  additional  keeper  will  be  required,  making  three  in  all.  Quarters  are  now  provided  for  onlv  • 
one  keener.  An  item  has,  therefore,  been  included  in  this  estimate  to  cover  romoJelinr  the  old  dwelling 
and  building  a  new  double  dwelling,  providing  quarters  for  the  three  keepers.   Detailed  estimate: 

Remodeling  old  dwelling,  one  keeper ?2, 500 

New  double  a  welling,  two  keepers 13, 500 

Concrete  foundation \4, 000 

Superstructure 3«,  000 

Illuminating  and  fog-signal  apparatus 9, 500 

77,  .500 
I.ess  amount  appropriated  by  act  of  June  12, 1917 42, 000 

Total 35,500 

No.  43.  Lansing  S?u>al  (Mich.)  Light  and  Fog-Signal  fi'to^ion.-^Establisbing  a 
light  and  fog-eignal  station  at  Lansing  Shoal,  Mich.,  $304,000. 

Note.— This  dangerous  shoal,  which  Is  now  marked  by  a  light  vessel.  Is  located  at  the  most  important 
point  on  the  northerlv  pas.sagc  to  and  from  the  Straits  of  Mackinac.  Maritime  interests  are  urgent  in 
ihdr  requests  for  a  better  Heht  anvl  a  more  r  le""nte  fog-signal,  located  on  a  fixed  crib.  The  light  vessel 
is  compelled,  bv  reason  of  ice  conJitions,  to  .  e  o.T  her  stailon  In  the  earlv  spring  and  late  fall.  The  im- 
portant commerce  through  this  passage,  both  before  the  light  vessel  ha^  been  placed  on  her  station  and 
after  she  is  compelled  toleave  it  in  late  fall,  fully  warrants  that  a  permanent  first  class  light  and  fog  signal, 
rather  than  a  light  vessel,  be  used  in  this  passage.  The  annual  traflBc  pa.«?t  Lansing  Shoal  averages  nof 
less  than  25  to  30  million  tons,  which  reduced  to  vessel  passages  on  the  casis  of  an  average  load  of  5,orO 
tons,  which  is  a  fair  average  for  traffic  on  Lake  Michigan  and  Green  Bay,  would  indicate  the  annual 
passage  of  approximatelv  5,000  vessels  in  this  \iclnitv.  The  establishment  of  this  fixed  station  will  permit 
of  the  discontinuance  of  the  Squaw  Island  fog  signal  and  the  substitution  of  an  acetvlene  unattended  light 
for  the  prasent  Squaw  Island  Light  Station,  which  will  do  away  with  the  three  keepers  and  make  an 
annual  saving  in  avpense  of  some  »2, 300. 

A  reinforced  concrete  foundation  pier  about  70  bv  60  feet  by  20  feet  high,  above  water,  restme  on  proper 
underwater  substructure  and  supporting  rectangular  steel  building,  surmounted  bv  third-order  lantern 
house:  plane  to  be  about  60  feet  above  water,  ecjulpped  with  thlrd-OTder  lens  and  high-power  fog  signal 
and  submanne  bell.    Detailed  estimate: 

Foundation  pier  complete $200, 000 

Steel  buildmg,  superstructure  with  lantern  house 61,000 

Boats  and  boat  cranes 15, 000 

Fog-signal  apparatus 15, 000. 

Illuminating  apparatus 10, 000 

Furniture  and  miscellaneous  equipment 3, 000 

304,000 

No.  44.  Two  RiverSy  Wis,,  pierhead. — Improving  light  and  fog  signal  at  Two  Rivers, 
Wis.,  16,000. 

No'rT.--This  station  is  now  equipped  with  an  electrically  operated  fog  tell  and  sixth-order  lens  Illumi- 
nated by  wlck-oil  light.  For  se\exal  vears  past  there  has  teen  an  insistent  demand  from  Two  Ri\er8 
that  the  fo?  signal  \  e  impro\  ed,  owing  to  the  fact  that  craft  operating  out  of  Two  Ri\  ers  found  the  1  ell 
of  little  assistance  In  making  the  port  during  fog.  ^s  It  is  necessary  to  maintain  two  keepers  to  operate 
the  bell,  the  operating  expense  will  l^  increased  t  ut  little  if  an  adequate  and  efficient  signal  is  installed- 
It  is  proposed  to  install  a  diaphone  fog  signal  and  electrically  driven  compressors  ("current  from  citv  and 
provide  an  oil  engine-d^i^  en  electric  generator  for  emergency  use.  Also  to  Install  electric  light  in  sixth. 
order  lens  In  place  of  oil  light.    Detailed  estimate: 

Repairs  to  present  wooden  tower  and  to  frame  power  house *700 

Fog-signal  equipment 5, 200 

Illuminating  equipment 100 

Total 6,000 

Total,  group  No.  2,  $1,377,745  (not  included  in  total  of  estimates). 
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PROTECTION  OF  LIGHT  STATIONS,  CHBSAPBAKE  BAT  AND  POTOICAC 

RIVER. 

Purpose. — During  the  winter  of  1917-18  ice  floes  wrought  an  unprecedented  amount 
of  damage  to  screw-pile  lighthouses  and  light  stations  in  the  Chesapeake  Bay  and  the 
Potomac  River.  It  became  necessary  to  build  up  existing  protection  works  of  riprap 
stone  near  to  and  around  these  stations  and  construct  new  ice  barriers  or  breakers  oi 
riprap  stone  to  ptotcuct  the  stations. 

Sites. — Cedar  Point  Light  Station,  Chesapeake  Bay,  Md.,  700  tons  of  riprap  stone 
were  placed  on  the  southeast  side  of  the  station  along  the  concrete  sea  wall  to  protect 
same  from  action  of  the  ice  and  sea. 

Point  Lookout  Light  Station,  Potomac  River,  Md.,  700  tons  of  riprap  stone  were 
placed  along  the  shore  between  high  and  low  water  to  stop  the  erosion  of  tne  beach  and 
the  encroachment  of  the  seas  on  the  buildings  of  the  station. 

Ragged  Point  Light  Station,  Potomac  River,  Md.,  600  tons  of  riprap  stone  were 
placed^  to  bxiild  up  a  mound  to  act  as  an  ice  breaker  for  the  screw-pile  lighthouse. 

Blakistone  Island  Light  Station,  Potomac  River,  Md.,  400  tons  of  riprap  stone  were 
I  laced  to  restore  the  existing  shore  protection  displaced  by  ice  and  storms. 

Mathias  Point  Shoal  Light  Station,  Potomac  River,  Md.,  600  tons  of  riprap  stone 
were  used  to  construct  a  new  ice  breaker  and  build  up  an  existing  ice  breaker  which 
was  leveled  off  by  the  attack  of  ice  floes. 

Cost. — The  act  of  March  28,  1918,  appropriated  $100,000  for  repairing  and  rebuilding 
aids  to  navigation,  Atlantic  coast.  Tne  placing  of  riprap  stone  at  the  stations  men- 
tioned above  was  one  of  the  projects  completed  from  this  appropriation  in  the  fiscal 
year  1919.  The  work  was  stwrted  November  10,  1918,  and  completed  April  15,  1919. 
Total  amount  expended  on  this  project,  $30,066.41. 

REPAIR  OF  SABINE  BANK  LIGHT  STATION,  TEX. 

Purpose. — ^The  hurricane  of  August  16-17,  1915,  washed  the  hatches  off  the  main 
gallery  floor  about  26  feet  6  inches  above  mean  high  water,  flooding  the  cellar.  The 
main  gallery  roof,  the  supporting  stanchions,  and  some  of  the  gallery  footplates,  also 
the  water-closet  and  landing  ladder  and  hatch  on  the  east  side,  both  boats  and  one 
pair  of  davits,  and  several  plates  of  the  main  tower  above  the  gallery  roof  were  carried 
away.  Extensive  repairs  were  required  to  replace  this  damage  and  to  make  the  station 
proof  against  similar  destructive  effects  of  future  storms,  so  far  as  possible. 

Work  accomplished. — A  cylindrical  wall  of  heavy,  flanged,  cast-iron  plates,  approxi- 
mately 8  feet  high,  was  erected  on  the  main  gallery  inclosing  a  space  about  o  leet  6 
inches  wide  extending  entirely  aroimd  the  tower.  Over  this  a  relnforced-concrete 
roof  was  placed,  supported  on  steel  T's^  which  also  served  to  anchor  the  top  of  the  castr 
iron  plates  to  the  main  tower.  Openings  are  provided  in  the  cast-iron  plates  for  13 
air  ports  and  double  steel  doors.  The  air  ports  are  provided  with  plate-glass  windows 
in  hinged  metal  frames  14  inches  in  diameter.  The  remaining  gallery  space,  which 
is  about  3  feet  wide,  is  surroimded  by  a  substantial  iron  railmg.  Two  new  sets  of 
boat  davits,  extending  18  feet  above  the  main  gallery  floor,  have  oeen  installed,  with 
operating  platforms  accessible  from  the  second  story  of  the  tower.  With  these  davits 
the  station  boats  may  be  landed  on  the  platforms  provided  above  the  roof  of  the  main 
gallery  out  of  reach  of  storm  waves.  Other  repairs  necessary  to  put  the  station  in  first- 
class  condition  have  been  made. 

Cost. — ^The  cost  of  ^is  work  amoimted  to  $15^047.49  and  was  paid  from  spedal 
funds  provided  for  repairing  and  rebuilding  aids  to  navigation,  Gulf  of  Mexica 
destroyed  by  hurricane. 

MOVING  OF  CAPE  SAN  BLAS  LIGHT  STATION,  FLA. 

Purpose. — ^The  erosion  of  the  shore  well  Inside  of  the  former  location  of  the  tower 
mdae  it  necessary  to  move  the  98-foot  skeleton  iron  tower  to  a  site  1,857  feet  NNE.  f  E. 

Site. — ^The  new  site  is  on  the  next  sand  ridge  to  the  westward  of  the  station  dweUings, 
and  was  selected  so  that  the  lantern  of  the  tower  would  be  visible  above  the  trees  of 
the  cape  in  all  directions  from  seaward. 
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Work  accomplished. — ^The  light  was  temporarily  discontiiiued  on  April  30,  1918, 
while  the  tower  was  being  taken  down  and  moved,  and  was  again  exhibited  in  its  new 
location,  with  focal  plane  101  feet  above  water,  on  January  22, 1919.  An  8-foot  walk, 
with  track  for  flat  car,  was  built  from  the  old  to  the  new  site  across  beach  and  the 
inside  ravine  between  ridges,  and  the  sections  of  the  tower  were  thus  expeditiously 
moved. 

Foundation. — A  new  foundation  was  built,  consisting  of  nine  reinforced  concrete 
blocks  9  feet  square  by  5  feet  6  inches  high,  each  resting  on  two  rows  of  12  by  12  inch 
timber  grillage,  which  was  through-bolted  to  12  by  12  inch  clamps,  bolted  to  four 
38-foot  round  piles.  The  grillage,  clamps,  and  piles  are  long-leaf  yellow  pine  creosoted . 
16  pounds  of  creosote  oil  per  cubic  foot.  Before  the  piles  weredriven  the  ground  in 
the  location  of  each  block  was  suflSciently  excavated  to  permit  the  preparation  of  pile 
heads  and.  bolting  of  clamps  and  grUHage.  The  piles  are  so  driven  that  the  elevation 
of  their  tops,  between  second  and  top  rows  of  grilla^,  is  at  mean-low-water  level. 
The  water  level  in  each  pit  was  kept  low  by  sheet  pilmg  and  pumping,  so  that  access 
to  the  pile  heads  could  oe  had.  Additional  bolts  were  provided  to  anchor  the  con- 
crete blocks  to  the  grillage.  These  bolts  extended  2  feet  into  the  concrete  blocks. 
The  concrete  blocks  were  molded  as  a  monolith,  with  edges  beveled. 

Cost. — ^The  total  cost  of  moving  tower  to  new  site,  including  necessary  new  walks, 
etc.,  was  117,997.67,  and  was  paid  from  appropriation  of  $125,000  made  by  act  of  Sep- 
tember 8, 1916,  for  repairing  or  rebuilding  aids  to  navigation  damaged  or  destroyed  by 
hurricane  in  the  Guu  of  Mexico. 

AIDS  TO  NAVIGATION,  CARIBBEAN  SEA. 

Purpose. — Upon  the  joint  reauest  of  the  Secretary  of  the  Navy  and  the  Secretary 
of  Commerce,  the  President  allotted  $100,000  from  the  appropriation  for  national 
security  and  defense  for  the  purpose  of  estaoliahing  lights  to  mark  the  reefs  which  lie 
in  the  path  of  vessels  between  tne  Yucatan  Passage  and  the  Panama  Canal. 

Structures. — Lights  were  established  and  placed  in  commission  in  the  latter  part  of 
June,  1919,  on  Serrana  Bank,  Quito  Sueno  Bank,  and  Roncador  Cay.  Each  light 
consists  of  a  375-millimeter,  fladiing,  acetylene  laiitem  on  a  40-foot  structural-steel 
tower.  The  tower  is  supported  on  tne  top  of  a  steel  tank  house,  having  a  concrete 
foundation  and  providing  storage  space  for  the  battery  of  compressed-acetylene  tanks 
which  contain  a  supply  of  gas  sufficient  for  approximately  12  months'  service.  Each 
light  is  provided  with  a  sun  valve"  whicn  automatically  cuts  off  the  ^  supply 
during  davlight.  The  effective  range  of  these  lights  is  approximately  12  miles.  The 
erection  of  these  lights  was  successfully  accomplished  by  a  field  force  from  the  eighth 
lighthouse  district  under  the  direction  of  the  superintendent  on  general  duty,  Light- 
house Service,  who  was  assisted  by  the  officers  and  crew  of  the  U.  S.  gunboat  WheeUng, 
which  vessel  carried  theparty  and  the  materials  and  equipment  from  New  Orleans  to 
the  several  locations.  Tne  lights  being  automatic,  no  keeper  is  required,  but  masters 
of  passing  vessels  have  been  request^  to  report  their  condition  as  opportunity  is 
presented  for  observations. 

Cost. — ^The  total  cost  of  the  establishment  of  these  three  lights,  exclusive  of  the 
services  rendered  by  the  Navy  Department,  amounts  to  $26,163.89. 

AIDS  TO  NAVIGATION,  LORAIN  HARBOR,  OHIO. 

Purpose. — Owing  to  the  enlargement  of  the  harbor  by  the  construction  of  offshore 
breakwaters,  a  new  light  with  tog  signal  was  required  to  mark  the  entrance  to  the 
harbor  at  the  end  of  the  west  breakwater.  The  permanent  light  was  placed  in  com- 
mission April  7,  1919,  and  the  fog  signal  May  13,  1919. 

Site. — Tne  station  is  located  at  the  north  end  of  the  west  breakwater  at  the  entrance 
to  the  harbor. 

Structure. — ^The  building  is  a  steel  frame  structure,  with  concrete  walls  about  28  feet 
square,  having  two  stories  and  attic,  erected  on  the  concrete  pierhead.  The  roof  is 
covered  with  asbestos  shingles,  and  a  monitor  for  housing  the  fog  signal  is  built  on  the 
northwest  roof.  The  tower  rises  from  the  southeast  comer  of  the  building  and  is  sur- 
mounted by  a  fourth-order,  helical-bar  lantern.  The  power-room  floor  is  of  concrete 
and  the  floors  above  are  of  hardwood.  A  pipe  railing  extends  around  the  pier  for 
protection. 

Illuminating  apparatus. — ^This  comprises  a  fourth-order  revolving  lens  having  three 
dioptric  panels  of  fixed  type,  with  three  alternate  panels  of  double  mirrors,  mount«i 
on  a  mercury  float  pedestal  and  usiQjg  a  type  **A,*'  35-millimeter,  incandescent  oil- 
vapor  outfit.  The  light  characteristic  is  occulting  white  every  10  seconds,  light  5 
seconds,  eclipse  5  seconds,  with  candlepqwer  of  7,300.  The  focal  plane  is  58  feet 
above  mean  lake  level,  and  the  light  is  visible  15  miles. 
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Fog  »u;naZ.— The  fog  signal  is  a  type  *'C"  diaphone,  usiiig  compreaeed  air.  The 
power  plant  consists  of  a  13  horsepower  and  one  20  horsepower  oil  engine  and  com- 

Eressor  unit,  operating  on  kerosene  or  power  distillate.    The  characteristic  is  one 
last  and  group  of  2  blasts  (12)  every  30  seconds. 

Quarters. — ^Tnere  are  three  keepers  who  have  quarters  in  the  building  while  on  duty. 
No  quarters  for  families  ashore  have  yet  been  provided.  The  basement  contains 
cistern,  coal  bin,  and  storage  space.  The  first  floor  contains  the  power  room,  bathroom, 
and  storeroom.  The  second  floor  contains  a  living" room j  pantry,  a  bedroom,  and  a 
tank  room .  The  third  floor  is  a  storeroom  containing  the  diaphonee  and  timing  device, 
water  tank,  and  stairs  leading  to  lantern. 

CosL—Thfi  act  of  October  22,  1913,  appropriated  $35,000  for  the  work,  which  was 
done  by  hired  labor  and  purchase  of  materials.    Total  cost  to  June  30, 1919,  $34,974.54. 

SAND  HILLS  LIGHT  STATION,  MICH. 

Purpose. — The  shore  line  of  Lake  Superior  off  Keweenaw  Point  and  abreast  of  Eagle 
River,  Mich.,  is  fringed  with  rocky  shoals  on  which  a  number  of  vessels  have  been 
wrecked.  The  purpose  of  this  project  is  to  provide  an  adequate  light  and  fog  signal 
station  to  mark  these  reefis. 

Site. — This  station  is  located  about  3}  miles  west  of  the  town  of  Eagle  River,  Mich., 
on  "Five  Mile  Point."  The  reservation  comprises  an  area  of  about  47  acres  heavily 
wooded  along  the  rocky  shore  line,  with  sand  nummocks  inland.  The  land  about  the 
Ftation  has  been  cleared  to  permit  an  uninterrupted  view  of  the  light  and  station 
from  seaward. 

Structures. — Structures  include  a  combined  tower  and  triple  dwelling,  fog-signal 
house,  storehouse,  boathouse,  oil  house,  and  landing  dock,  all  connected  oy  concrete 
sidewalks. 

The  combined  tower  and  dwelling,  which  is  the  main  structure,  is  of  buff-colored, 
pressed  brick.  This  building  consists  of  a  square  tower  70  feet  high  and  three  separate 
apartments,  which  surround  it  on  the  front  and  two  sides.  The  location  is  about  150 
feet  inshore  on  sand  foundation.  A  steel  grillage  supports  the  tower  proper,  which  is 
of  fireproof  construction  throughout,  having  steel  framing,  concrete  floors,  and  steel 
stairs,  doors,  window  sash,  and  frames.  The  cornice  and  ballustrade  are  cut  stone 
and  the  lantern  deck  cast  iron.  The  lantern  is  of  the  7  foot  1  inch  diameter  helical  bar, 
revised  design.  The  second  story  of  the  tower  is  used  as  an  office  by  the  keepers  and 
has  separate  entrances  into  each  apartment.  The  basement,  which  is  accessiole  from 
the  cellar  of  each  apartment,  contains  a  central  heating  plant  and  control  valves  for 
the  pneumatic  waternsupply  system. 

The  apartments,  or  keepers  quarters^  have  timber  floors,  partitions,  etc.,  and  are 
provided  with  fire  walls  where  tney  adjoin.  The  roofing  material  is  of  copper.  The 
side  apartments  have  each  six  rooms  and  the  front  five  rooms,  in  addition  to  bath- 
room, pantry,  and  basement.  All  are  supplied  with  cooking  stoves,  hot  and  cold 
water,  modern  plumbii^,  and  hot-water  heat. 

The  fog-signal  house  is  of  hollow  tile,  witJi  stucco  finish,  asbestos  shingle  roof,  and 
concrete  floor.  Boathouse  and  barn  are  frame  and  oil  house  of  brick,  similar  to  main 
structure. 

IllumiiuUina  apparatus. — The  illuminating  apparatus  is  a  fourth-order,  ball-bearing> 
mounted,  flashing  lens  revolved  by  a  weight-operated  clock,  producing  one  flash  of 
24,000  candlepower  every  10  seconds.  The  light  is  91  feet  above  lake  level  and  is 
visible  approximately  18  miles  in  clear  weather.  A  type  **B,"  35-millimeter,  incan- 
descent oil -vapor  lamp  is  used. 

Fog  signal. — ^The  fog  signal  consists  of  a  duplicate  installation  of  type  **F"  air 
diaphones  and  straight-line,  direct-connected  air  compressors  and  oil  engines;  blast, 
5  seconds  every  30  seconds.  The  timing  mechanism  is  belt-driven  from  engines. 
The  audibility  is  approximately  7  miles  under  favorable  conditions.  The  cast-iron 
diaphone  resonators  project  through  the  gable  on  the  north  end  of  the  fog-signal  build- 
ing on  a  line  normal  to  the  traffic  lane. 

Quarters. — One  keeper  and  two  assistants  are  quartered  in  the  main  building 
described  above. 

Landing  dock  and  grounds. — A  laige  amount  of  clearing  has  been  done  on  the  reserva- 
tion. Sidewalks  connect  the  principal  structures  and  the  landing  dock,  and  an 
industrial  track  laid  for  transporting  supplies  from  dock  to  station  Buildings.  The 
concrete  dock  is  built  aloi^  the  inside  of  a  reef,  where  there  is  from  4  to  6  feet  of  water, 
affording  good  landing  facilities  for  boats  delivering  supplies.  Water  for  the  fog-signal 
engines  is  obtained  from  a  well  supplied  by  natural  drainage,  while  water  for  station 
use  is  obtained  directly  from  the  lake. 
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Cost.— The  act  of  June  12,  1917,  appropriated  $70,000  for  this  project.  Amount 
expended  to  June  30, 1919,  $68,714 .69.  All  work  at  the  station  was  carried  out  by  hired 
labor  and  the  purchase  of  materials,  employing  the  regular  district  field  force.  Work 
was  actively  commenced  in  the  late  fall  of  1917;  the  fog  signal  was  placed  in  operation 
on  May  15, 1919,  and  the  main  light  on  June  19, 1919. 

AmS  TO  NAVIGATION,  ALASKA. 

Purpose, — To  meet  the  demands  of  the  increasing  commerce  and  to  continue  the 
work  of  establishing  efficient  aids  to  navigation,  eight  acetylene  lights  and  one  gas 
and  bell  buoy  were  established  at  various  points  in  Alaskan  waters,  during  the  fiscal 
year  ending  June  30,  1919.  Data  relative  to  these  aids  are  shown  in  tabular  form  on 
the  following  page. 

Quarters. — No  quarters  were  provided.  All  acetylene  lights  are  of  the  unwatched 
type,  using  compressed  acetylene  in  acetone,  supplied  from  batteries  of  steel  cylin- 
ders, which  contain  a  sufficient  supply  of  gas  to  operate  the  light  continuously  between 
visits  of  lighthouse  tenders. 

Cost. — The  amount  of  $2,618.08  was  expended  from  the  appropriation  of  June  12, 
1917,  during  the  fiscal  year  191!>. 
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LIMB  KILN  LIGHT  STATION,  WASH.  (KELIBTT  BLUFF). 

Pvrpose, — ^To  meet  the  demands  of  increasmg  traffic  between  Puget  Sound,  British 
Columbia,  and  Alaska  for  suitable  aids  in  Haro  Strait,  west  coast  of  San  Juan  Island. 

Site, — ^The  station  is  located  on  a  x)oint  locally  kiu)wn  as  lime  Kiln  Point,  on  the 
shore  of  Haro  Strait,  westerly  side  of  San  Juan  Island,  Washington  Sound,  Wash. 

Structure,— The  main  structure  consists  of  a  combined  light  tower  and  fog-signal 
building  of  reinforced  concrete  built  on  solid  rock,  with  the  base  about  20  feet  above 
high  water.  The  light  tower  has  a  concrete  deck  and  gallerv  and  is  surmounted  by 
a  7  foot  1  inch  helical-bar  lantern.  The  focal  plane  of  the  light  is  29  feet  7  inches 
above  the  groimd  floor.    The  roof  is  covered  with  asbestos  shingles. 

Illuminating  apparatus, — ^The  lens  is  of  the  fourth  order,  having  three  60°  panels, 
with  a  180°  spherical  mirror  opposite.  The  lens  mounting  is  a  mercury  float.  A 
35-millimeter  incandescent  oil-vapor  lamp  is  iised.  The  characteristic  is  a  30,000 
candlepower  group  flash  every  10  seconds,  visible  approximately  13  miles.  Kero- 
sene for  the  lamp  is  stored  in  a  tank  at  the  foot  of  the  tower  and  forced  to  the  service- 
room  by  compressed  air. 

Foq  signal, — The  fog  signal  is  a  third-class  reed  horn  operated  by  comi>re68ed  air, 
sounding  a  group  of  two  blasts  every  20  seconds.  Compressed  air  is  furnished  by  a 
duplicate  set  of  oil-engine-driven  compressors. 

Qtuirters. — ^The  quarters,  which  are  situated  about  150  yards  southeast  of  the  main 
building,  consist  of  two  one-story  reinforced  concrete  dwellings,  each  containing  six 
rooms,  bath,  and  basement.  The  roof  is  of  asbestos  shingles  and  the  inside  walla 
lathed  and  plastered.  The  landing  at  present  is  near  the  fog-signal  building,  but 
measures  will  be  taken  in  the  near  future  to  establish  a  permanent  landing  place  at 
Deadmans  Bay,  about  one-auarter  mile  south  of  the  reservation.  A  plentinu  supply 
of  water  for  all  purposes  is  ootained  from  a  6-inch  well  driven  in  the  solid  rock  about 
100  feet  southeast  of  the  fog-signal  building. 

Coat. — ^The  station  was  established  June  30,  1919,  under  the  act  of  July  1,  1916, 
appropriating  $40,000  for  the  purpose.  The  amount  expended  to  June  30, 1919,  was 
138,333.80.  The  metal  work  and  portions  of  the  millwork  were  procured  by  contract, 
and  the  balance  of  the  work  accomplished  by  the  district  force. 

POINT  MONTARA  LIGHT  STATION,  CALIF. 

Purpose. — The  usual  track  of  steamers  bound  to  and  from  San  Francisco  along  this 
part  of  the  coast  during  a  fog  lies  between  3  and  4  miles  o&  the  station,  and  it  therefore 
became  necessary  to  instaU  a  more  efficient  fog-signal  apparatus,  and  owing  to  its 
importance  as  a  coast  light  the  efficiency  of  the  light  was  increased  b^r  changing  from 
incandescent  oil-vapor  to  electric  incandescent.  The  change  in  illuminant  was 
effected  March  14,  1919.  Change  in  fog-signal  apparatus  went  into  commission 
January  24,  1919. 

Change  in  light  apparatus. — ^The  35-millimeter,  I.  0.  V.  lamp  was  removed,  and  a 
500-watt,  type  0,  Mazda  lamp  was  installed,  candlepower  increased  from  2,900  to 
25,000,  connected  to  locsJ  siervice  line  120  volts. 

Fog-signal  apparatus. — The  old  duplicate  steam  boilers,  engines,  and  12-inch  steam 
whistles  were  entirely  removed  and  SO-horsepower  gas  engines,  direct-shaft  connected 
to  rotary  compressors,  capacity  200  cubic  feet  per  minute  at  45  pounds'  pressure,  were 
installed  in  duplicate;  2  vertical  air  receivers  60  inches  diameter,  12  feet  high,  were 
installed.  The  air  compressors  operate  a  '*G"  type  air  diaphone  at  30  pounds' 
pressure .    Diaphone  is  controlled  by  a  characteristic  timer  driven  by  a  small  air  motor. 

Cost. — ^The  apparatus  and  materials  were  purchased  in  the  open  market  by  informal 
contract,  and  the  field  work  was  carried  out  by  district  foreman,  hired  labor,  and 
assistance  of  the  keepers.  Expense  was  defrayed  out  of  funds  (genend  expenses,  1919), 
expended  as  follows: 

Change  of  illuminant 1249 

Change  of  fog-signal  apparatus 11, 447 

Total.... 11,696 

IMPROVEMENTS,  BARTLETT  RSEF  LIGHT  VESSEL  NO.  13. 

Purpose, — ^To  generally  overhaul  vessel  and  make  necessaiy  alterations  for  the 
installation  of  oil  engines  to  operate  power  fog  signal  in  tead  of  former  bell  fog  signa]; 
to  improve  the  lighting  and  heating  ^stems;  to  install  new  water  tanks,  fire  and  bilge 
pumps,  and  make  necessary  repairs  to  strengthen  vessel  and  increase  its  efficiency. 
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Work  accompluhed. — ^Built  and  installed  oil  and  water  tanks;  built  two  bulkheads 
and  deck  house  and  made  necessary  rearranj^ment  of  quarters;  built  foundations  for 
and  installed  new  oil  engines;  installed  fog  signal  with  necessary  automatic  apparatus; 
furnished  and  installed  two  air  tanks,  also  new  acetylene  lights,  new  heating  system, 
and  fire  and  bilge  pumps;  removed  standing  rigging;  repaired  mooring  chain;  placed 
vessel  on  dry  dock;  and  made  necessary  repairs  to  hull,  sheathing,  etc. 

Co«t.— The  work  was  commenced  in  January,  1918,  and  completed  in  April,  1919. 
The  total  cost  was  $18,694.11. 

IMPROVEMSNTS  AHD  REPAIRS  UOHTHOUSB  TENDER  "ARBUTUS." 

Pwrpose. — ^The  inadequate  accommodations  for  inspecting  officers  on  board  the 
tender  ArhuLua  and  necessity  for  providing  quarters  for  a  wireless  operator  and  space 
for  radio  apparatus  made  it  necessary  to  rearraoige  the  officers'  quarters  and  to  construct 
additional  rooms  aboard  this  tender.  The  vessel  was  docked  and  given  a  general  over- 
hauling, the  defective  sheathing  removed,  and  the  hull  planking  recaulked.  The 
au]^rintendent's  quarters  were  extended  forward  and  a  stateroom  and  bathroom 
bmlt.  The  officers  quarters  were  rearranged  and  new  plumbing,  heating,  and  electric 
wiring  provided.  A  mess  room  was  bmlt  for  the  officers.  The  upper  deck  was 
recanvased.  Extensive  repairs  in  the  nature  of  electric  welding  to  the  boilers  were 
executed. 

Cost. — ^The  work  was  done  from  general  expense  Lighthouse  Service  1918,  at  a  cost 
of  $27,966.74.    It  was  started  May  14,  1918,  and  completed  October  4,  1918. 

BOILERS,  LIGHTHOUSE  TENDER  ««MARIGOLD.'' 

Installation  of  new  boiUrs. — ^New  boilers  of  the  Scotch  marine  type,  which  has  been 
purchased  previously,  were  installed  on  this  vessel  diuing  the  closed  season  of  navi- 
gation 1918  and  1919.  At  the  same  time  the  breeching  was  renewed;  a  large  portion 
of  the  main  deck,  which  is  of  wood,  was  replaced;  a  new  steel  derrick  mast  was  con- 
structed and  installed;  a  steel  main  rail  provided  in  way  of  the  main  deck  on  each 
dde  to  replace  the  present  wood  rail;  and  the  forecastle  deck  raised  and  rebuilt  in 
steel,  sides  bein^  extended  up  in  turtle-deck  effect.  In  addition  to  the  above  work, 
the  ele  ctric  lighting  system  was  overhauled;  the  Corey  telemph  sjrstem  repaired;  the 
skylight  over  the  sifter  cabin  removed  and  decked  over;  the  mainmast  cut  down  in 
size  and  stepped  on  the  cabin  deck,  as  well  as  other  minor  repairs. 

The  above  work  was  done  at  the  Detroit  Lighthouse  Depot  by  the  field  force  of  the 
district,  the  fabrication  of  new  saddles  for  the  boilers,  new  breeching,  the  construction 
of  the  new  mast  and  the  steelwork  on  the  vessel,  including  the  renewal  of  the  main 
hatch  and  enlargement  of  same,  being  carried  out  on  the  vessel.  The  work  of  placing 
the  boilers  in  position  and  removing  the  old  ones  was  accomplished  by  the  hiring  ot 
a  derrick  scow  at  a  low  cost.  The  work  was  commenced  promptly  after  the  cloee  of 
the  season,  when  the  vessel  was  through  with  the  buoy  work,  and  all  work  was  com- 
pleted in  readiness  for  her  resuming  her  duties  at  the  opening  of  navigation  in  spring. 

Co«^— The  work  was  carried  out  under  the  general-expense  appropriation,  the  total 
cost  of  all  items  being  $17,935. 

LIGHTHOUSE  TENDER  <<ELM." 

Purpose, — ^The  tender  Elm^  a  power-derrick  bar^e,  was  biult  for  the  construction 
and  repair  of  aids  to  navi^tion  in  Hudson  River,  N.  Y.,  third  lighthouse  district. 

Structure, — ^This  tender  is  101  feet  in  length  overall,  with  a  molded  beam  of  30  feet, 
and  a  displacement  of  318  tons  when  floating  at  a  mean  draft  of  6  feet  9  inches  in  salt 
water.  It  is  a  single-deck  vessel  constructed  entirely  of  wood,  except  the  casing 
around  the  engine  space.  It  is  fitted  with  a  derrick  mast  and  two  booms,  one  68 
feet  long  and  the  otner  40  feet  long,  with  gear  and  tackle  operated  by  a  steam-driven 
hoisting  engine  supplied  with  steam  by  a  small  vertical  boiler.  The  hoisting  engine 
and  derrick  mast  are  located  well  forward,  the  booms  swinging  aft. 

MaMnery. — ^The  propelling  machinery  consists  of  one  3-cylinder,  2-cycle,  internal- 
combustion  engine  of  150  h.  p.,  using  kerosene  as  fuel.  The  cylinders  are  14-inch 
diameter,  with  a  stroke  of  18}  inches.  The  engine  drives  a  right-handed  four-blade 
cast-iron  propeller  5  feet  6  inches  diameter  by  3  feet  8  inches  pitch.  An  oil-engine 
driven  air  compressor  is  also  fitted  to  deliver  air  for  running  the  pumps,  blowing 
whistle,  etc. 

Quarters, — ^The  complement  of  the  tender  is  two  officers  and  four  men.  There  tie 
quarters  for  the  two  officers  and  space  for  eight  men,  also  a  spare  room  for  the  super- 
intendent or  official  passengers*  use;  the  mess  room,  galley,  wash  room,  and  water- 


Digitized  by  VjOOQIC 


REPORT  OF  THE  COMMISSIONER  OF  LIGHTHOUSES. 


779 


closet,  all  are  located  in  the  deck  house  aft  on  the  main  deck.  The  cai]^  hold  is 
located  under  the  main  deck,  and  has  a  capacity  of  70  tons.  The  hoistins^  engine 
and  boiler  are  located  within  a  house  constructed  on  the  forward  end  of  the  main 
-deck.  The  necessary  sanitary  appliances,  pumping  and  drainage  systems  have  been 
provided. 

Co«^— This  vessel  was  constructed  under  the  act  of  July  1,  1916,  appropriating 
f  100,000  for  improving  aids  to  navigation  and  establishing  new  aids,  Hudson  River, 
N.  Y.  The  hull  of  the  vessel  was  built  under  contract  at  East  Boothbay,  Me.,  and 
the  cost  was  $29,400.  The  propelling  machinery,  hoisting  engine,  derrick,  gear,  etc., 
were  purchased  and  installed  by  the  Government  for  164,238.  The  total  cost  of  the 
vessel,  complete,  was  $93,638.  The  construction  was  started  January  13,  1917,  and 
the  vessel  was  completed  and  placed  in  commission  July  18,  1919. 

LIGHTHOUSE  TENDER  "PINE," 

Purpose. — ^The  tender  Pine  was  built  for  general  lighthouse  service  in  the  shoal 
waters  and  inlets  of  the  New  Jersey  coast,  third  lighthouse  district. 

Structure. — ^TMs  tender  is  60  feet  in  length  overall,  with  a  molded  beam  of  15  feet 
and  a  displacement  of  56  tons  when  floating  at  a  mean  draft  of  4  feet  4  inches  in  salt 
water.  It  is  a  single,  open-deck  vessel,  constructed  entirely  of  wood.  It  is  fitted 
with  a  special  A  fnune  derrick,  with  boom  and  gear  complete,  which  is  operated  by  a 
gasoline>engine  driven  bolster,  located  just  aft  of  amidships  and  immediately  forward 
of  the  pilot  house  and  trunk  cabin. 

Machinery. — ^The  propelling  machinery  consists  of  one  50  h.  p.  4-cylinder,  4-cycle 
gasoline  engine,  having  cylinders  7*  inches  in  diameter  and  10-inch  stroke,  driving  a 
right-hand  3-blade  bronze  propeller  36  inches  in  diameter  by  40  inches  pitch. 
There  are  also  provided  two  gasoline  timks  of  300  gallons  total  capacity,  and  two 
fresh-water  tanks  of  300  gallons  total  capacity.  Necessary  sanitary  appliances  and 
bilge  drainage  pipes  have  been  provided. 

Quarters. — ^The  complement  of  the  tender  is  two  officers  and  three  men.  Berths  are 
provided  in  the  after  part  of  the  pilot  house  and  in  the  trunk  cabin  under  the  pilot 
nouse  for  the  officers  and  men,  respectively.  The  caigo  hold  is  located  under  the 
main  or  buoy  deck  forward  and  has  a  capacity  of  16  tons. 

Cost. — ^This  tender  was  constructed  under  the  appropriation  "General  expenses 
Lighthouse  Service,  1918,"  the  vessel  being  built  under  contract  at  Nyack,  N.  Y.. 
the  contract  price  was  $9,500.  An  A  frame  derrick  with  boom  and  gear,  operated 
by  a  gasoline  noisting  engine,  was  purchased  and  installed  by  the  Government  at  a 
cost  of  $6,687.  The  construction  was  commenced  Jime  27, 1918,  and  the  vessel  com- 
pleted and  placed  in  commission  November  11,  1918,  at  Tompkinsville,  N.  Y. 

SUMMARY  OF  IMPORTANT  CONSTRUCTION  AND  REPAIR  WORK  UNDER 
GENERAL  APPROPRUTIONS  COMPLETED  DURING  FISCAL  YEAR  1919. 


station. 


Cost. 


Character  of  work. 


mtST  DI8TBICT. 

Tender  Hibiscus. 110,029 

Portland  Light  Vessel,  No.  74^ 3,425 

little  Diamond  Island  Lighthouse  De-  4, 268 

pot,  Me. 

aeguln  Light  Station,  Me. 1,038 

SECOND  DI8TBICT. 

"Tender  Mayflower 6, 736 

Tender  Anemone 2, 764 

Boston  Light  Station,  Mass 4,351 

Light  Vessel  No.  42. 4,900 

Light  Vessel  No.  86 1016 

Pig  Rocks  light.  Mass 2,243 

•Canal  Channel  Light  No.  8,  Mass 2,000 

•Canal  Channel  Light  No.  16,  Mass 2,500 

Canal  Channel  Light  No.  15,  Mass 2,500 

Canal  Channel  Light  No.  18,  Mass 1, 750 

Canal  Channel  Light  No.  20,  Mass 3,000 

Canal  Channel  Upper  Range,  Mass 3,500 


Docking  vessel,  repairing  hull,  boilers,  machinery, 
heatine  system,  ughting  and  piping,  also  making 
alterations  to  houses,  etc.,  to  aooommodate  radio 
outfit  and  attendants. 

Docking  vessel,  repairing  hull,  retubing  and  repairing 
boilers,  repairing  machinery,  and  Installing  new 
pump. 

Renewing  part  of  bearing  and  fender  piles,  caps,  braces, 
and  dock. 

TnstalUng  hot-water  heating  plants  in  both  sets  of  quar- 
ters in  brick  house. 


Docking,  cleaning,  painting,  etc. 

Docking,  painting,  etc. 

Installing  oil  en^fnes  and  air  oomi>re88or8  and  making 

necessary  alterations  to  buildings. 
Docking,  cleaning,  etc. 


Docking,  painting,  etc. 
Establishing  aoetvlene  _ 
,te  with  riprap. 


Protecting 
Do. 
Do. 
Do. 
Do. 
Do. 


lene  light  in  place  of  beacon. 
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SUtian. 


Cost. 


Character  of  work. 


THIBD  DISTRICT. 


Qeneral  dq;>ot . 
Do :... 


Do.. 


Absecon  Licht  Station,  N.J 

Borden  Flats  Light  Station,  Mass. 


Batons  Neck  Light  Station,  N.  Y 

Execution  Rocks  Light  Station,  N.  Y. 

Sakonnet  Breakwater  Light  8tation,R.I . 
Tender  Daisy 


Tender  Mistletoe.. 

Tender  Myrtle 

Tender  Pine , 


Tender  Tulip. 


Do.. 
Do.. 


ScotlandLightVesselNo.il 

Bartlett  Reef  Light  Vessel  No.  13 

Ram  Island  Reef  Light  Vessel  No.  23.. 
Northeast  End  Light  Vessel  No.  44... 
Cornfield  Point  light  Vessel  No.  48... 

Fire  Island  light  Vessel  No.  68 


Overfalls  Light  Vessel  No.  69 , 

Relief  liRht  Vessel  No.  78 

Five  Fathom  Bank  Light  Vessel  No.  79 

Ambrose  Channel  Light  Vessel  No.  87. 

FOUSTH  DISTRICT. 

Edgemoor  Lighthouse  Depot,  Del , 


Schooner  Ledge  Range  Rear  (unused) 
Light  Station,  Pa. 

Cape  Henlopen  Light  Station,  Del 

Tender  Iris 


Tender  Woodbine 

FIFTH  DISTRICT. 

Chlnooteague  lighthouse  Reservation, 

Va. 
Buoyage , 


Dutch  Cap  Cutoflf  Light,  Va 

Cape  Lookout  Light  Vessel  No.  80. , 

Tender  Juniper 


Tender  Jessamine 

Tender  Arbutus : 

Relief  Ught  Vessel  No.  49 

Tender  Laurel 

Tail  of  Horse  Shoe  light  Vessel  No.  46. 
Winter  Quarter  Light  Vessel  No.  91. . . . 

Working  barge 

Working  barge  and  pile  driver 

North  River  Bar  Range  Lights,  N.  C. 

Tender  Columbine 


11,039 
1,078 

3,711 

1,050 
1,315 


1,951 

2,498 

1,420 
1,818 

4,562 
2,422 
6,687 

4,242 


5,338 
2,922 

7,785 

8,067 

3,681 
2,487 
1,312 

3,250 

1,950 
2,468 
4,080 

1,313 


1,929 

2,185 

5,483 
29,615 

3,431 


3,285 

3,017 

1,554 
9,269 

1,785 

19,331 
27,967 
15,676 
6,238 
3,864 
6,203 
3,956 
8,415 
2,367 

1,190 


Retubing  boiler  (No.  1),  power  house. 

Installing  new  concrete  roadway  abound  new  carpenter 

shop  and  in  front  of  same. 
Rearranging  drainage  and  sewer  system  made  neces* 

sary  by  building  new  office  building. 
General  repairs  to  keeper's  quarters. 
Replacing  wooden  walls  to  kitchen  coal  bin  and  privy 

with   tile.     Providing  and   installing   water-closet. 

Renewhig  concerte  deck,  main  gallery. 
Eeshingling  roof,  renewing  gutters,  and  making  variou  s 

repairs. 
Temporary  compressed  air  siren  Installed  Dec.   17, 

1918.  in  place  of  former  fog  signal  destroyed  by  fire. 
Establishing  flashing  acetylene  light  on  breakwater. 
Repairs  to  damaged  bow  and  annual  docking  and 

painting. 
Annual  overhauling  and  repairs. 
Putting  in  drv  dock  and  repairing  sheathing  metal. 
Installing  derrick,  bolster,  etc.,  to  complete  vessel  for 

service. 
Docking  and  painting,  installing  new  propeller  blades, 

repainng  boilers,  hull,  and  machinery  and  installa- 
tion. 
Docking,  painting,  and  general  repairs. 
Building  and  installing  new  steel  derrick  boom,  and 

general  repairs  to  hull  and  machinery. 
Docking,  repairing  sheathing  metal,  building  wireless 

room,  installing  acetvleno  lights,  etc. 
Placing  vessel  in  dock  and  repairing  keel,  sheathing 

metal,  etc. 
Docking  and  necessary  repairing. 
Docking  and  general  repairing  of  hull  and  machiner>'. 
Docking  and  repairing  sheathing  metal;  also  general 

repairs  to  hull  and  machinery, 
flnstalllng  acetylehe  lights  In  place  of  present  electric 

Ughts  and  general  repairs  to  null  and  machinery. 
General  repairs  and  annual  overhauling. 
Docking  and  repairing  damages  caused  by  collision. 
Docking  and  pwnting,  general  repairs  to  hull  and  ma- 

chinery,  and  rearranging  houses  for  wireless. 
Docking,  painting,  and  general  repairs. 


Thirty-two  wharf  fender  piles  put  in  place,  and  build- 
ings psdnted  two  coats. 
Tower  dismantled  and  put  on  cars  for  rail  shipment. 

Bulkhead  erected  and  eroynes  repaired. 

General  repairing;  cylindors  rebored;  new  liner  made 
and  fitted,  etc. 

Old  sheathing  removed  from  hull  and  resheathed;  cylin- 
ders of  engine  opened;  new  rings  made. 

Building  concrete  retaining  wall;  installing  boat  davits. 

Converting  two  type  C  buoys  to  use  compressed  acety- 
lene gas. 

Establishing  acetylene  light;  discontinuing  light  statioo. 

Docking,  painting,  and  making  minor  repairs  to  haM 
and  maoiinery. 

Overhauling  boilers,  making  repairs  to  deck  by  distriet 
force. 

Docking,  repairing  dock,  hull,  and  boilers. 

Docking  vessel  and  altering  and  improving  quarters. 

Docking,  replanldng  hull,  and  making  general  repairs. 

Docking,  repairing  sheathing,  etc. 

Docking,  painting,  and  making  minor  repairs. 
Do. 

Building  deck  house  and  installing  plumbing. 

Docking,  resheathing.  making  general  repairs  to  boll. 

Rebullting  front  light  and  increasing  intensity  of  botff 
lights. 

Docking,  cleaning,  painting,  and  making  minor  rep»»rs 
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Summary  of  Important  Construction  and  Repair  Work  Under  General 
Appropriations  Completed  During  Fiscal  Year  1919 — Continued. 


station. 


Cost. 


Character  of  work. 


SIXTH  DISTRICT. 

Charleston  light  Station,  S.  C. 


Hunting  Island  light  Station,  S.  C. 
Tender  Cypress 


Tender  Palmetto.. 


Martins  Industry  Light  Vessel  No.  1. 
Brunswick  light  Vessel  No.  84 


BeUel  light  Vessel  No.  53 

SEVENTH  DISTRICT. 


Beacons  and  unattended  lights 

Inside  Route  Beacons  (Miami  to  Long 

Key.  Fla,), 
Miami  and  Cape  Florida  Channels,  Fla 

Pine  Island  Sound  Lights  Nos.  4, 8, 14, 
3, 19,  and  15,  Fla. 

Southwest  Channel  Light,  Fla 

Tender  Ivy 


Tender  Snowdrop 

EIGHTH  DISTRICT. 

Galveston  Jettv  Light  Station,  Tex. . , 

Heald  Bank  Light  Vessel  No.  81 

Southwest  Pass  Light  Vessel  No.  102. 

West  Pass  Cut  Range  Lights,  Fla 

Tender  Camelli'i 

Tender  Magnolia 


NINTH  DISTRICT. 

Tender  Lilac 


TENTH  DISTRICT. 


Buffalo  Lighthouse  Depot 

Cleveland  East  Entrance  Light  Station, 
Ohio. 

Cleveland  West  Pierhead  Light  Sta- 
tion, Ohio. 

Galloo  Island  Light  Station,  N.  Y 

Lorain  West  Breakwater  Pierhead 
Light  Station,  Ohio. 

Oswego  Light  Station,  N.  Y 


Preaque  Isle  Fog  Signal  Station,  Pa... 
Tender  Crocus 


ELEVENTH  DISTRICT. 

Tender  Marigold 


Windmill  Point  Light  Station  and 
Windmill  Point  Range  Light  Station, 
Mich. 

Clinton  River  Range  Lights,  Mloh 


West  Neebish  Channel  light  No.  5, 
Mich. 

Au  Sable  Light  Station,  Mich 

Big  Bay  Li|^t  Station,  Mich 

Outer  Island  Light  Station,  Mich 

La  Pointe  light  Station,  Mich 


$1,972 


2,928 
2,560 

2,417 

3,387 
6,605 


2,430 


3, 113 
.1,778 

5,416 


1,208 

1,430 
3,937 


3,528 


8,733 
3,982 
1,212 
2,364 
3,650 
24,034 


2,755 


5,494 

6,262 

1,365 

3,384 
5,530 

2,424 

1,196 
4,617 


17,935 


2,502 

1,453 

1,655 

1,146 
1,297 

3,809 

1,670 


Rebuilding  walk  from  wharf  to  station,  increasing  slse 
of  wharf,  raising  tramway  to  boathouse,  and  minor 
repairs. 

General  repairs  to  buildings  and  tramway. 

Docking,  cleaning,  painting,  and  overhauling,  and  re- 
pairing boilers  and  machinery. 

Docking,  cleaning,  painting,  repairing  steering  gear, 
machinery,  and  electric-li6;htine  equipment. 

Docking  and  renewing  hull  sheathing,  new  rudder,  etc 

Docking,  cleaning,  painting,  installing  new  main  con- 
denser,  machinery  repairs,  etc,  at  Charleston  Navy 
Yard. 

Docking,  cleaning,  painting,  repcUring  hull,  boilers 
and  machinery. 


Making  minor  repairs  to  and  painting. 
Establishing  93  single  pile  beacons. 


[ar,  pvramidal,  wooden  structures 
-  witn  minor  lights,  and  54  single- 


Establishing  3  tri«^, 

and  17  5-pile  dolpl 

pile  beacons. 
Replacing  single  piles  with  5-plle  dolphins. 

Rebuilding  structure. 

Docking  vessel,  scaling  and  painting  hull,  overhauling 
and  repairing  main  endues,  and  repairing  2  dynamos; 
rearranging  quarters  of  crew  and  petty  officers;  mak- 
ing various  repairs. 

Rene  wine  all  cabin  and  house  work;  minor  repairs  to 
hull  and  machinery. 


1,093  tons  of  rock  were  placed  around  foundation. 
General  repairs  to  hull  and  machinery. 
Minor  repairs  to  hull  and  machinery. 
Rebuilding  both  4-pile  iron-cased  structures. 
Docking  and  repairing. 
Generalre  pairs  to  boiic 


lers,  hull,  and  machinery. 


Installing  creosoted  wooden  false  keel,  docking  vessel, 
and  painting  hull. 

Extensive  repairs  to  old  boat  slip  and  wharf. 
Providing  new  steel  tower  and  installing  diaphone  in 

place  oielectric sireno  fojg signal. 
Improvement  to  fog  signarbmldlng. 

Rebuilding  wharf  (timber). 

Improvements  to  structure,  installing  fog  signal  appa- 
ratus, and  necessary  repairs. 

Extensive  repairs  to  foundation  crib  and  minor  repairs 
to  boathouse. 

Repairs  and  improvements  to  fog-signal  house. 

Docking,  painting,  miscellaneous  repairs  and  improve- 
ments, and  repdring  cargo  boat. 

Installing  new  boilers;  replacing  breeching;  overhauling 
machinery;  building  and  instalhng  new  steel  mast; 
raising  forecastle  head;  enlargmg  main  hatch;  renew- 

R  Uvely 

gcleo- 


Lt  and 
lights. 
>  new 


house 
tram- 
xolled 
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station. 


Cost. 


Character  of  work. 


TWELFTH  DISTBICT. 

South  Fox  Island  Light  Station,  Mich. . 

Frankfort     Pierhead    Light    Station 
Mich. 


Portage  Lake  Pierhead  Light  Station, 
Mich. 

Pent  water   Pierhead   Light   Station, 
Mich. 

St.  Joseph  South  Pier  Light  Station, 
Mich. 

Waukegan  Harbor  Light  Station,  111. . . 


Pottawatomie  Light  Station,  Mich., 
and  Suel  Cholx  I'olnte  Light  Station, 
Mich. 

Green  Island  Light  Station,  Wis 

Tender  Sumac 

Do 

Relief  Light  Vessel  No.  98 


THIRTEENTH  DISTRICT. 

Barge  for  tender  Dandelion 

niTEENTH  district. 

Tender  Oleander 


SDETEElfTH  DISTRICT. 

Mary  Island  Light  StaUon,  Alaska. 

Tree  Point  Light  Station,  Alaska... 
Tender  Cedar 

Tender  Fern 


8BTENTIEMTH  DISTBICT. 


Browns  Point  Light  Station,  Wash 

Robinson  Point  Light  Station,  Wash . . 


Tender  Manzanita.. 

Tender  Heather 

Tender  Rose 


Columbia  River  Light  Vessel  No.  88... 
Relief  Light  Vessel  No._92. 


Swlftsure  Bank  Light  Vessel  No.  83 . . 

EIGHTEENTH  DISTRICT. 


Alviso  Channel  Light  10,  Calif. , 

Crescent  City  Entrance  Gas  and  Bell 

Buoy  No.  2,  Calif. 
Humboldt  Bay  Fog  Signal  and  Lights, 

Calif. 
Humboldt  Bay  Fog  Signal  and  Lights, 

Calif. 


Lighthouse  Depot,  Goat  Island,  Calit.. 

MUe  Rocks  Light  Station,  Calif 

North  Channel  Gas  Buoy,  No.  1,  Calif.. 
Point  Arena  Light  Station,  Calif 


|1,W7 
5,325 

1,137 
1,783 
3,557 
1,262 

2,492 


1,780 
1,483 
2,117 
1,164 


7,150 


7,808 


1,158 

1,785 
5,460 

3,900 


2,010 
6,208 


2,016 

1,276 

1,066 

1,895 
3,668 
4,383 


1,486 
2,200 

1,042 

1,721 

1,887 

1,222 
1,050 
2,089 


General  repairs  to  station  buildings;  dock  rebuilt  and 

complete  system  concrete  walks  placed. 

Fog  signal  improved  by  installing  electric  dri\'en  air 

compressor  and  air  diaphone  to  rephice  blower  siren. 

Front  and  rear  ranee  lights  improved  by  installing 

electric  lamps  to  replace  wick  oil  lamps. 
Front  light  of  range  discontinued;  rear  light  changed 

from  oil  to  im Watched  acetylene  and  elevated  walk 

removed.    Keeper  discontinued. 
Front  and  rear  lignts  ot  range  changed  from  oil  to  acety- 
lene and  ebvated  walk  removed.    Keeper  diseon- 

continucd. 
New  light  established;  concrete  foundation  constructed 

and  skeleton  steel  tower  erected  and  acetylene  U^t 

apparatu  f  installed . 
Two  bathrooms  built  in  first  story  of  double  dwelling 

and  fixtures  moved  from  basement.    Minor  repairs 

to  fog-aigne^  building.    Concrete  sea  wall  built  aoout 

base  of  breakwater  tower. 
Two  laimches,  with  engines,  contracted  for  to  replace 

two  worn  out. 

Replacing  old  launch  with  a  new  one. 

Do. 
General  repairs  to  hull,  boilers,  and  machinery. 
Hull  of  vessel  provided  \iith  an  Insulating  Iwing,  and 
heating  system  improved. 


Constructing  barge. 


Rebuilding  boOer  deck;  building  and  installing  new 
heaters;  rebuilding  cold  storace  room  and  furnishUig 
and  installing  new  brine  tank;  rewiring  In  conduit; 
renewing  mam  and  branch  steam  lines;  and  renewing 
atuciliary  steam  pipe. 

Building  addition  to  boathoose,  installing  new  torn- 
table,  making  miscellaneous  repairs  about  station. 

Miscellaneous  repairs  to  tower,  dwellings,  and  tram. 

Docking,  cleaning,  painting,  general  repairs,  and  im- 
provements. 

Docking,  cleaning,  painting,  general  repairs,  inchiding 
enlargement  of  deck  house  and  installation  of  wireless 
apparatus. 

Repairing  buildings,  fencing  grounds,  and  grading. 
General  repairs  to  assistant  keeper's  dwellmg,  grading  of 

roads,  etc.   Illuminant  and  motive  power  of  fog  siffbal 

changed  to  electricity. 
Installmg  steel  fore  topmast,  docking,  cleaning,  and 

painting,  and  general  repairs  to  machinery. 
Docking,  cleaning,  and  painting,  also  overhauling  of 

steering  engine. 
Docking,  cleaning,  and  painting,  and  installation  of 

ventilator  and  additional  sanitary  fittings. 
Docking,  cleaning,  painting,  and  general  overhauling. 
Do. 
Do. 


Establishing  a  3-pile  beacon  and  acetylene  light 
Establishing  gas  and  bell  buoy. 

A  30-foot  extension  to  present  landing  dock  was  built. 

Brush  fascines  were  laid  and  covered  with  heavy  riprap 
stone  to  protect  timber  revetment  and  sheet  piling 
from  action  of  heavy  seas. 

Two-room  additions  were  built  to  the  machinist's  and 
blacksmith's  quarters. 

Installing  air  diaphone  in  place  of  10-inch  air  whistle. 

Establishing  a  type  S  acetylene-gas  buoy. 

Installing  air  diaphone  in  place  of  alrsiren. 
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Summary  op   Imfobtant   Construction  and  Repair  Work  Under  General 
Appropriations  Completed  During  Fiscal  Year  1919— Continued. 


Statioa. 


Cost. 


Character  of  wwk. 


EIOHTEXNTH  DISTRICT— OODt tallied. 

Point  Montara  Light  Station,  Calil Ill,  437 

San  Mateo  Light  No.  2,  CMlf i; 

Santa  Cms  Light  Station,  Calif. 1,060 

San  PedroEntranoe  Light  No.  2,  Calif...  1,422 

St.  Qedrge  Reef  Light  Station,  Calif 1,228 

Tender  Madrono 3,872 

Do 1,043 

Relief  Light  Veesel  No.  7«. 1,274 

San  Francisco  Light  Vessel  No.  70. 3, 102 

NINETBEMTH  DISTRICT. 

Makapuu  Point  Light  Station,  Hawaii.  2, 568 


Installing  air  dlaphone.  dlstfllate  engines,  and  rotary 

air  compressors  in  duplicate  In  place  of  duplicate  steam 

boilers  and  12-lnch  steam  whistles. 
Establishing  a  3-pUe "beacon  and  acetylene  light. 
Building  new  entrance  gateways  (2)  and  rebuilding 

obter  reservation  fence. 
Structure  rebuilt  and  oil  equipment  changed  to  acetylene 

equipment. 
Electric-driven  motor  hoist.  In  portable  housing,  to  lift 

up  station  launch  on  landing  dock  at  Crescent  City. 
Installing  radio  set. 
Docking,  general  overhauling,  and  repairs  to  hull, 

boilers,  engine,  and  machinery. 
Do. 
Docking,  general  overhauling  and  repairs  to  hull,  boflers, 

engine,  and  machinery,  including  renewing  of  entire 

lower  part  of  1  bulkhead. 


Repairs  to  over  five  miles  of  station  roadway;  erected 
900  feet  of  fence  on  cliff  roadway,  using  rein- 
forced concrete  posts.  Screened  three  dwellings;  re- 
newed damaged  sections  and  painted  about  two  miles 
of  pipe  line;  erected  a  fence  around  the  tower;  in- 
creased size  of  paddock  at  barn  with  rock  fill;  and 
made  repairs  to  reservation  and  station  roadway. 
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REPORT 

OF  THB 

SUPERINTENDENT,  U.  S.  COAST  AND  GEODETIC  SURVEY." 


Department  of  Commerce, 
CSoAST  AND  Geodetic  Survey, 
WaaMngton^  October  4, 1919. 
Sir  :  There  is  submitted  herewith  my  fifth  aimual  r^ort  as  Super- 
intendent of  the  United  States  Coast  and  (reodetic  Survey  for  the 
fiscal  year  ended  June  30,  1919.    This  is  the  eighty-eighth  annual 
report  of  this  Bureau. 

PART  I. 

Chapter  I:  Condition  of  the  Washington  office  of  the  Bureau, 
pages  789  to  802. 

Chapter  II :  Work  of  the  Washington  office  of  the  Bureau  during 
the  fiscal  year,  pages  803  to  812. 

PARrn. 

Chapter  I :  Statement  of  the  needs  of  the  Bureau  better  to  accom- 
plish its  field  work,  pa^  813  to  822. 

Chapter  II:  Discussion  of  the  field  accomplishments  during  the 
year,  pages  823  to  830. 

Chapter  HI:  Showing  conditions  and  needs  of  surveys,  hydro- 
graphic  and  geodetic,  with  illustrations — ^United  States  and  pos- 
sessions, pages  831  to  851. 

PART  in. 

Chapter  I :  War  work  of  the  Bureau,  pages  852  to  856. 

PART  IV. 

K6sum6  of  the  work  accomplished  in  the  field  and  office  during 
the  year,  pages  85   to  923. 

INTRODUCTION. 

Charts,  as  produced  by  the  United  States  Coast  and  G^eodetic 
Survey,  are  the  direct  means  of  protecting  from  loss  the  vessels  of 
our  Navy,  Coast  Ouard,  and  merchant  marine,  thereby  also  protect- 
ing human  lives  and  commerce.  The  charts  are  produced  only  by 
this  Bureau  and  reach  their  high  degree  of  value  to  the  navigator 
only  when  they  give  accurate  as  well  as  the  fullest  information. 

The  honest  and  candid  statement  which  the  public  should  have 
put  before  it  at*  this  time  is  that  these  charts,  which  should  now  be 
expedited  in  their  production  and  carry  accurate  and  vital  knowl- 
edge to  all  who  nc^  it,  are  in  a  measure  losing  the  value  they  should 

A  Forty-aiz  flhutratlons  appeared  in  the  pamphlet  edition  of  |he  Saperintendent's  report,  hot  are  omit- 
ted from  this  volome. 
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have.  This  may  seem  a  startling  statement,  and  it  is  a  deplorable 
one  to  have  to  make,  but  there  is  a  reason  for  it  It  is  a  workable 
problem  with  but  the  one  answer.  To  keep  these  necessary  charts 
m  the  hands  of  all  who  demand  them,  both  field  and  office  forces  of 
the  Bureau  must  be  kept  in  the  highest  form.  The  work  is  absolutely 
necessary ;  it  can  not  be  accomplished  without  sufficient  funds,  which 
are  not  now  provided;  therefore,  an  adequate  appropriation  is  the 
only  remedy. 

The  present  condition  is  caused  entirely  by  lack  of  funds — fimds 
sufficient  for  modern  surveying  vessels,  and  funds  to  operate  same; 
also  funds  to  enable  us  to  secure  able  officers  and  crews,  with  salaries 
adequate  to  hold  them.  This  is  for  the  field  work,  which  is  but  the 
beginning  of  the  labor.  Again,  funds  are  needed  for  the  office  work. 
Highly  trained  men  are  necessary  properly  to  care  for  the  data 
which  are  to  20  on  the  charts^  and  those  we  have  are  so  much  under- 

Eaid,  besides  Tacking  in  sufficient  numbers,  that  they  are  leaving  Uie 
bureau  for  better  salaried  positions. 

Indeed,  the  condition  in  the  Coast  and  Geodetic  Survey  is  so  seri- 
ous that  it  threatens  to  jeopardize  the  public  welfare. 

The  large  number  of  recent  resi^ations  from  the  commissioned 
personnel  and  from  the  other  scientific  arms  of  the  Bureau,  in  fact 
from  all  classes  of  the  service,  will  continue  more  rapidly  unless 
checked  by  meeting  the  situation  very  soon  face  to  face. 

The  commissioned  officers  are  the  lowest  paid  men  of  their  training 
in  the  Federal  service.  Their  salaries,  compared  to  those  paid  in  the 
Army  and  the  Navy  for  similar  qualifications,  are  from  30  to  60  ipev 
cent  less.  Much  of  their  work  is  more  hazardous,  requires  special 
training,  and  takes  them  into  all  our  country's  possessions  as  the 
pioneer  workers  or  the  navigators — surveyors  who  "  blaze  the  trail  " 
on  land  and  sea — and  no  Army  or  Navy  officer  has  greater  qualifica- 
tions, nor  do  they  sacrifice  more  than  the  officer  of  the  Coast  and  Geo- 
detic Survey ;  yet  the  latter  works  for  much  the  lowest  salary,  gets 
no  longevity  pay,  no  emoluments,  and  after  he  has  given  his  best 
years  in  the  service  of  his  country  he  must  retire  without  pay. 

Many  of  the  Bureau's  officers  are  just  waiting,  believing  that  Con- 
gress will  properly  recognize  this  harmful  and  imjust  condition. 

In  the  cnapters  to  follow,  imder  separate  headings,  I  have  endeav- 
ored to  try  again,  by  further  emphasis  and  explanation,  to  show 
what  has  caused  this  certain  disintegration,  with  the  hope  that  relief 
will  be  immediately  forthcoming,  and  thereby  save  further  inroads  on 
the  proper  functioning  of  this  important  Bureau. 
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CHAPTER  I. 

CONDITION  OF  THE  WASHINGTON  OFFICE. 

Too  few  persons  realize  the  sacrifices  a  man  of  ability  is  making  at 
the  present  time  by  remaining  in  the  Coast  and  Geodetic  Survey. 
Before  this  comitir  entered  the  war  conditions  had  grown  to  a  serious 
stage,  but  since  the  signin^g  of  the  armistice  steady  disintegration 
has  gone  on,  and  the  situation  has  reached  a  point  where  the  quality 
of  the  Survey's  employees  is  declining  principally  under  the  stress  of 
present  economic  conditions.  Unless  proper  relief  is  forthcoming 
at  once^  and  the  present  salaries  are  materially  advanced,  this  im- 
portant branch  of  the  Federal  Government,  which  has  so  much  to  do 
with  the  protecting  of  human  lives,  will,  in  a  measure  at  least,  be* 
stripped  of  its  best  brains. 

There  are  three  definite  and  logical  reasons  for  this  situation : 

1.  The  sorrowful  tradition  that  Federal  employees  should  not  ex- 
pect to  be  paid  even  nearly  as  much  as  though  they  were  working  for 
some  private  corporation  or  firm. 

2.  The  high  cost  of  living,  and  that  in  the  more  than  100  years  of 
existence  of  this  Bureau  during  which  some  salaries  have  not  been 
increased. 

3.  The  unfortunate  and  unbusinesslike  method  of  submitting  lump- 
sum appropriations  to  be  used  to  pay  salaries  far  in  advance  of  those 
received  by  men  and  women  doing  similar,  and  in  many  cases,  higher- 
grade  work,  and  who  are  paid  from  statutory  salaries  which  arn 
antiquated  and  unjust,  because  they  were  made  for  conditions  h 
decade  or  more  ago. 

Out  of  these  conditions  has  arisen  the  state  of  affairs  with  respeok 
to  each  of  the  different  classes  of  employees  of  this  Bureau  men 
tioned  below : 

DRAFTSMEN. 

The  salaries  of  hydrographic  and  topographic  draftsmen  (cartog- 
raphers) in  the  Coast  and  Geodetic  Survey  range  from  $1,000  to 
$2,400  per  annum.  In  various  Government  bureaus  where  employees 
are  paid  from  lump-sum  appropriations  the  salaries  are  often 
double  those  given  above.  For  example,  in  the  Navy  Department, 
the  Bureaus  of  Steam  Engineering,  Construction  and  Repair,  and 
Yards  and  Docks  have  adopted  the  Macy  award  for  draftsmen, 
which  award  is  also  in  effect  in  all  shipyards  in  the  United  States. 
A  comparison  of  the  salaries  established  under  this  award  with  those 
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paid  in  the  Coast  and  Greodetic  Survey  for  work  of  equal  importance^ 
and  requiring  equivalent  technical  qualifications  indicates  the  fol- 
lowing: 

MACY  AWABD.  COAST     AND     QBODSnC     8XJBVKT     8AI.ABT 

FOB  00BRB8P0NDING  POSITION. 

Chief   draftsman $5,634 

Assistant  chief  draftsman 4,945     Chief  draftsman $2^400 

Supervising    draftsman..  4,006-4,257     Assistant   chiefs   of   sec- 
tions     2,200-2,400 

Chargeman    8,180-3,756     Expert  cartographers 2,000-2,200 

Draftsman,  grade  A 2,604-3,0051   n^^^^^^y,^^  «„^  ^„^_ 

First-class  copyist 1,252-1,502    Copyist  draftsmen 1,000 

Second-class  copyist 1,001 

For  the  entrance  grade  of  toponaphic  draftsman,  for  which  this 
Bureau  pays  $1,000  per  annum,  the  War  Department  oflfers  $2,100  per 
annum.  The  qualifications  for  the  two  positions  are  identical.  Sal- 
aries paid  outside  the  Government  service  are  comparable  with  those 
established  by  the  Macy  award  given  above. 

As  this  report  is  being  written,  I  have  before  me  for  acceptance 
the  resignation  of  one  of  our  draitsmen  who  has  been  with  us  more 
than  nine  years,  whose  basic  pay  is  now  but  $1,400  per  annum,  and 
who  is  going  to  a  position  that  pays  him  $2,600  per  annum.  Another 
•  draftsman  recently  left  this  Bureau  who  had  not  the  basic  education 
to  reach  the  liigher  grades  in  our  technical  work.  His  basic  pay  here 
was  $1,400.  He  immediately  accepted  a  position  as  a  draftsman  in 
another  branch  of  the  Government  service  at  $1,800  per  annum. 

The  result  of  this  situation  is  that  our  trained  cartographers  are 
resigning  to  obtain  elsewhere  the  adequate  compensation  which  is 
denied  them  in  this  Bureau.  At  this  present  time  we  have  28  posi- 
tions for  draftsmen,  11  of  which  are  vacant  or  filled  by  temporary 
employees  (persons  who  have  not  the  qualifications  for  permanent 
appointment,  but  whose  services  are  used  with  the  hope  of  some 
advancement  in  utilizing  the  bulk  of  data  that  have  accumulated  in 
the  office).  In  other  words,  only  about  two-thirds  of  our  drafting 
force  of  only  28  are  capable  of  any  independent  effort  in  digesting 
the  mass  of  accumulated  data  that  we  have  before  us.  In  spite  of 
the  fact  that  the  requirements  have  recently  been  so  amended  as  to 
permit  of  our  accepting  high-school  graduates,  we  are  unable  to 
obtain  candidates  to  fill  the  vacancies  thus  created.  This  force, 
without  which  charts  can  not  be  produced,  is  at  present  actively  disin- 
tegrating. Such  disintegration  can  be  checked  only  by  a  material 
increase  in  all  grades  of  pay.  Unless  it  is  checked  it  will  reach  the 
point  where  the  Bureau  will  be  unable  to  produce  the  corrected 
charts  on  which  the  safety  of  navigation  directly  depends. 

This  deplorable  situation,  which  is  definitely  affecting  the  highest 
efficiency  of  our  charts,  has  been  repeatedly  emphasized,  both  pub- 
licly and  in  my  annual  reports,  but  without  receiving  the  slightest 
relief.  These  men  deserve  much  credit  for  remaining  in  their  po- 
sitions so  long,  and  their  loyalty,  in  the  face  of  underpay  and  miser- 
«ble  quarters  to  work  in,  isliighly  creditable. 
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We  have  need  for  many  more  computers  than  are  authorized  in  the 
present  appropriation  bilL  and  die  entrance  and  lower-grade  salaries 
should  be  made  higher.  I  shall  mention  only  the  salient  points,  and 
not  go  into  lengthy  details.  The  geodetic  suryeys  of  tiiis  bureau  are 
broad  and  ccnnprehensiye.  Our  ^emes  of  triangulation  extend  all 
oyer  continental  United  States,  and  are  the  framework  on  which 
are  based,  and  which  furnish  the  controlling  positions  for,  operations 
(Government,  State,  and  county)  of  less  ext^iye  character.  Neces- 
sarily, oyer  such  a  broad  and  comprehensive  scheme  the  arcs  of 
triangulation  ext^ided  over  great  areas  and  the  stations  marking  the 
points  of  triangulation  were  widely  separated.  Likewise,  lines  of 
precise  levels  stretch  far  across  the  continent.  The  outcome  of 
this  was  that  the  publications  that  have  been  issued  by  this  Bureau 
giving  the  geographic  positions  and  descriptions  of  triangulation 
stations  and  the  descriptions  and  elevations  of  precise-leveling  sta- 
tions have  contained,  and  now  contain,  the  data  for  many  States  in 
the  Union.  That  is  to  say,  that  our  triangulation  publications  have 
been  issued  so  that  each  contains  a  particular  arc  of  triangulation 
without  reference  to  the  political  boundaries  of  the  area  covered,  and 
these  arcs  sometimes  extend  through  two  or  three  States  of  the  Union, 
and  the  publication  containing  our  precise  levels  has  data  for  all  or 
the  States  of  the  Union.  B^retofore  the  inducement  for  issuing 
these  publications  in  this  form  has  been  that  the  scheme  for  trian- 
gulation and  levels  has  been  so  large  that  the  points  contained  in 
any  one  political  division  were  so  small  in  number  that  in  but  few  in- 
stances would  there  have  been  justification  for  issuing  a  publication 
containing  these  data  for  any  one  State  in  the  Unii>n.  These  ob- 
servations have  now  progressed  to  such  a  point  that  each  class  of 
publication  contains  a  very  great  number  of  positions,  elevations, 
and  descriptions  of  triangulation  and  precise-leveling  stations  in 
most  of  the  States  of  the  Imion,  so  that  it  is  now  wasteful  to  distrib- 
ute them  in  the  form  in  which  they  have  been  issued  heretofore,  be- 
cause the  recipient  is  interested  only  in  data  for  his  particular  local- 
ity. A  marked  economy  would  be  eflfected  by  issuing  a  single  pub- 
lication for  each  State  in  the  Union,  in  which  would  l^  assemolea  all 
geodetic  data  that  have  resulted  from  observations  to  date  of  issue. 
Such  a  publication  would  concentrate  much  information  that  is  of 
great  and  valuable  service  to  local  surveyors,  and  the  information 
would  be  in  such  form  that  it  would  be  readily  acce^ible. 

To  do  this  on  a  practical  and  satisfactory  basis  would  require 
that  each  publication  thus  issued  for  each  State  in  the  Union  should 
contain,  not  only  the  essential  eeo^aphic  positions  that  have  been 
computed  for  the  large  arcs  oi  triangulation  that  extend  oyer  the 
whole  country,  but  the  geographic  positions  and  descriptions  of 
every  minor  point  of  triangulation  that  has  been  determined  in 
conjunction  with  the  larger  basic  observations;  and  here  is  where 
we  are  hopelessly  swamped  with  our  present  computing  force.  There 
are  portfolios  of  field  observations  containing  thousands  of  such 
stations  in  the  archives  of  this  Bureau  that  have  never  been  com- 
puted.   Indeed,  so  inadequate  is  our  computing  force  to  meet  the 


Digitized  by  VjOOQIC 


792  EEPOBTS  OF  THE  DEPABTMENT  OF  COMMBBOB. 

present  needs  that  we  have  adopted  tiie  expedient  of  putting  into 
print  the  results  from  the  latest  field  work,  and  gradually  working 
backward  into  the  old  material.  This  is  believed  to  be  a  very  much 
better  method  than  to  go  back  to  the  old  work  first,  for  if  this  were 
done  the  most  recent  work  would  be  very  many  years  old  before  it 
could  be  put  into  print.  As  it  is,  the  public  is  deprived  of  the 
benefits  of  this  information  that  has  cost  macrv  years  of  effort  to 
obtain,  as  well  as  many  thousands  of  dollars.  The  cost  of  the  com- 
putation and  printing  would  be  but  a  fractional  part  of  the  ex- 
penditures that  have  already  been  made. 

The  entrance  salary  for  computers  should  be  $1,600  per  annum 
rather  than  $1,200,  and  the  number  of  positions  in  the  higher  grades 
should  be  increased.  The  entrance  salary  of  $1,200  per  annum  is 
too  low  to  command  the  interest  of  men  capable  of  doing  this  work. 
Those  who  come  to  us  at  this  salary  and  learn  of  the  meager  pros- 
pects of  advancement  stay  but  a  short  while.  The  men  who  lingered 
but  a  short  while  were  31  during  the  past  fiscal  year,  and  of  the  11 
positions  at  $1,200  per  annum  9  are  now  filled  by  temporary  em- 
ployees. 

ENGRAVEBS. 

In  no  section  of  the  Bureau  is  the  antiquity  and  inadequacy  of  the 
existing  salary  scale  more  strikingly  exemplified  than  in  the  en- 
gi-aying  section.  The  sundry  civil  act  for  1920  increased  two  $1,000 
positions  to  $1,200;  with  this  exception  there  has  been  for  years  no 
increase  either  in  compensation  or  in  the  number  of  employees.  The 
salaries  range  from  $1,000  to  $2,400;  in  a  total  force  of  19  men  the 
average  salary  is  $1,621. 

Two  of  these  men  have  been  appointed  recently.  The  remainder 
have  served  in  the  Bureau  for  periods  ranging  from  9  to  60  years. 
The  average  length  of  service  is  22  years.  The  man  who  has  served 
only  9  years  receives  $1,000  per  annum.  He  is  a  skiUed  engraver, 
thoroughly  competent,  who  during  all  that  period  has  never  been 
denied  a  promotion  to  an  existing  vacancy.  He  has  gone  ahead,  in 
his  regular  order,  from  an  entrance  salary  of  $504  per  annum  to 
his  present  salary  of  $1,000. 

Why,  it  will  be  asked,  do  men  stay  in  positions  which  pay  such 
inadequate  salaries?  The  answer  is  that  copperplate  map  engraving 
is  a  distinct  profession  practically  limited  in  this  coimtry  to  this 
and  one  or  two  other  Grovernment  bureaus.  If  they  resign  here,  they 
must  start  in  at  the  bottom  in  some  other  department  where  advance- 
ment is  also  slow,  and  where  they  lose  the  credit  for  their  previous 
years  of  service.  There  is  no  fidd  for  them  in  commercial  life,  so 
if  they  seek  work  outside  it  must  be  along  other  lines,  and  this  does 
not  appeal  to  them.  Engraving  is  an  art,  not  a  trade,  and  the  man 
who  becomes  a  skilled  engraver  must  have  something  of  the  tempera- 
ment which  compensates  the  artist  for  the  sacrifices  he  often  endures 
while  he  is  painting  his  masterpiece. 

Yet  the  very  fact  that  this  work  is  so  highly  specialized  affords  the 
strongest  argument  for  according  the  men  such  justice  that  they  will 
not  be  tempted  to  resign.  If  one  of  these  men  should  go,  it  would 
take  years  to  replace  him.  There  is  no  outside  source  of  supply  ot 
men  having  the  required  skill.  They  must  be  trained  within  the 
Bureau,  and  it  requires  a  period  of  years  before  the  apprentice  be- 
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comes  sufficiently  skilled  in  all  details  to  be  intrusted  with  the  pro- 
duction of  a  new  chart. 

In  contrast  with  this  salary  scale  it  is  interesting  to  note  that  in 
effect  in  the  Bureau  of  Engraving  and  Printing.  That  bureau  em- 
ploys 32  engravers,  whose  salaries  range  from  $1,500  to  $7,500  per 
annum.  The  average  salary  of  the  32  positions  is  $3,003,  or  almost 
double  that  of  the  engravers  in  this  IBureau.  The  calibers  of  the 
men  required  by  the  two  bureaus  are  fairly  comparable,  since  any 
possible  difference  in  artistic  qualities  of  the  work  is  fully  compen- 
sated for  by  the  mathematical  accuracy  required  of  the  map  en- 
gravers. 

Not  onlv  should  the  salaries  of  the  engravers  be  raised,  but  the 
number  of  employees  in  the  section  should  be  increased.  The  work 
which  the  section  is  called  upon  to  do  has  increased  materially  in 
recent  years.  In  1901  the  number  of  charts  issued  to  the  public  was 
64,496;  in  the  fiscal  vear  1919  it  was  290,537.  During  the  same 
period  the  amount  oi  original  data  received  by  the  Bureau  to  be 
utilized  in  the  production  of  new  charts  or  the  correction  of  ex- 
isting ones  increased  over  160  per  cent.  Yet  during  that  same 
period  the  force  of  engravers  increased  only  from  17  in  1901  to  19 
m  1919.  This  ever-growing  discrepancy  between  public  demand  and 
available  data  on  the  one  hand,  and  available  force  on  the  other, 
has  been  one  of  the  factors  responsible  for  the  long  delays  in  fur- 
nishing to  the  public  the  results  of  new  surveys  in  the  form  of 
modem  and  correct  charts,  and  even,  in  some  cases,  for  the  inability 
of  the  Bureau  to  utilize  at  all  the  data  received. 

This  increase  in  force  need  not  be  proportional  to  the  increased 
demand  upon  the  Bureau,  as  indicated  by  the  above  comparison.  In- 
creases in  a  much  smaller  ratio  will  be  entirely  adequate.  Also,  the 
increase  should  be  made  gradually,  as  the  section  can  not  afford  to 
reduce  the  time  devoted  to  chart  production  as  would  be  necessary  if 
it  attempted  to  train  any  considerable  number  of  inexperienced  men 
at  one  time.  Next  year  the  force  should  be  increased  by  at  least 
three  men,  and  further  increases  should  be  postponed  until  the  train- 
ing of  these  three  is  well  under  way. 

CLERKS. 

The  salaries  paid  clerks  in  the  Coast  and  Geodetic  Survey  are 
below  the  average  in  the  Government  service.  During  the  fiscalyear 
for  which  this  report  is  made,  the  average  pay  for  clerks  in  the  Coast 
and  Geodetic  Survey  was  lower  than  the  average  pay  for  clerks  in 
the  Department  of  Commerce  or  any  bureau  thereof.    The  average 

Eay  for  clerks  in  the  Department  of  Commerce  as  a  whole  for  the 
seal  year  1919  was  $1,211.60,  and  the  average  pay  in  the  Coast  and 
Geodetic  Survey  for  clerks  was  $1,130.24.  Durmg  the  fiscal  year 
for  which  this  report  is  made,  the  entrance  salary  for  clerks  in  this 
Bureau  has  been  $720  per  annum.  The  lower  House  of  Congress 
has  recognized  the  necessity  of  a  general  increase  in  all  the  lower 
paid  positions  in  the  Federal  service,  so  that  no  employee  above  18 
years  of  age,  whether  laborer,  messenger,  watchman,  or  charwoman, 
will  receive  less  than  $1,080  per  annum.  These  are  the  provisions 
of  the  Nolan  bill,  which  has  passed  the  lower  House.    If,  then,  em- 
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ployees  such  as  messen^rs,  laborers,  etc.,  performing  duties  that  re- 
qmre  no  training  or  education  to  establish  their  fitness  for  the  posi- 
tion held  are  to  receive  $1,080  per  annum,  surely  it  is  proi)er  that  the 
entrance  salary  of  a  clerk  who  must  spend  tune  and  money  to  fit 
himself  to  perform  his  duties  should  be  more  than  $1,080  per  annum. 

The  Coast  and  Geodetic  Survey  is  a  technical  bureau,  and  the 
scientific  nature  of  the  work  of  the  Bureau  permeates  all  its  branches. 
It  requires  a  much  higher  grade  of  intelligence,  and  closer  applica- 
tion for  a  clerk  to  periorm Tiis  duties  satisfactorily  where  the  duties 
of  the  branch  to  which  he  is  assigned  are  different  from  those  of  any 
other  branch  of  the  Bureau,  and  where  he  is  thrown  on  his  own 
initiative,  than  where  the  work  is  largely  routine,  and  where  a  num- 
ber are  performing  the  same  duties,  and  the  clerical  personnel  is 
readily  interchangeable,  as  is  the  case  in  many  other  branches  of  the 
Government  service.  In  those  branches,  numbers  of  clerks  are  per- 
forming the  same  class  of  work  and  under  the  immediate  supervision 
of  directors,  but  in  the  Coast  and  Geodetic  Survey  the  clerk  must 
be  put  on  his  own  resources  as  to  his  accomplislunent.  In  proof 
of  the  statement  that  the  clerical  employees  of  the  Coast  and 
Geodetic  Survey  have  average,  or  higher  than  average,  ability  the 
statement  needs  only  to  be  made  that,  during  the  fiscal  vear,  66 
clerks  left  the  Coast  and  Geodetic  Survey,  many  to* higher-paid 
positions  in  other  branches  of  the  Government  service,  while  it 
never  occurs  that  a  clerk  comes  to  the  Coast  and  Geodetic  Survey  at 
a  higher  salary  than  he  received  in  another  branch  of  the  Govern- 
ment service.  Instance  after  instance  can  be  cited  where  clerks  leave 
the  Coast  and  Geodetic  Survey  for  higher  salaries.  One  employee 
served  as  a  clerk  in  this  Bureau  at  $720  per  annum  from  February 
26  to  May  22,  1918,  and  was  replaced  by  another  employee  at  $720 
per  annum  because  she  had  not  the  requisite  training  to  handle  the 
work  in  this  Bureau.  Immediately  afterwards  she  obtained  employ- 
ment as  a  clerk  in  the  Treasury  Department,  and  is  now  employed 
in  that  capacity  in  that  department  permanentlv  at  a  salary  between 
$1,300  and  $1,400  per  annum.  Here  is  a  case  of  a  clerk  who  had  not 
the  ability  to  periorm  the  duties  required  in  this  Bureau,  and  yet 
she  went  to  another  department  and  was  paid  a  salary  that  cotild 
be  gained  only  after  years  of  service  in  the  Coast  and  Geodetic 
Survey. 

Another  clerk  entered  the  Coast  and  Geodetic  Survey  December 
18, 1912,  and  served  untilJanuary  5, 1918,  by  which  time  he  had  been 

Promoted  to  $1,200  per  annum.  He  was  then  drafted  into  the  Army. 
)n  his  discharge  from  the  Army  he  sought  reinstatement  in  the 
Coast  and  Geodetic  Survey,  but  the  only  vacancy  then  existing  was 
one  at  $900  per  annum.  This  he  refused  to  accept,  and  sourfit  em- 
ployment elsewhere.  He  is  now  employed  as  a  clerk  in  the  Bureau 
of  War  Eisk  Insurance  at  a  salary  of  $1,400  per  annum.  Here  is  an 
instance  of  a  clerk  entering  another  branch  of  the  Government  serv- 
ice as  a  clerk  at  a  much  higher  salary  than  he  had  attained  m  the 
Coast  and  Geodetic  Survey  after  nearly  six  years  of  service.  The 
clerks  now  receiving  salaries  of  $1,200  per  annum  m  the  Coast  and 
Geodetic  Survey  have  served  an  average  of  12  years. 

Many  other  parallel  cases  could  be  cited,  as  there  has  ^en  instance 
after  instance  of  transfers  from  the  Coast  and  Geodetic  Survey  clen- 
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cal  roll  to  higher-paid  positions  in  other  branches  of  the  Oovem- 
inent  service.  Liong  before  the  end  of  the  war  and  before  the  demand 
for  clerical  help  had  become  acute,  there  had  been  many  tempting 
offers  to  clerks  in  this  Bureau  to  transfer  to  other  positions  and  other 
branches  of  the  Government  service  at  much  increase  in  salary,  and 
during  the  press  of  the  war  the  opportimities  were  without  number. 
A  clerical  employee  in  the  Coast  and  Geodetic  Survey  is  under 
some  disadvantage.  It  is  a  specialized  class  of  work.  In  nearly 
every  instance,  no  matter  how  proficient  the  clerk  becomes  in  per- 
forming his  duties  in  the  Coast  and  Greodetic  Survey,  he  does  not 
acquire  skill  and  knowledge  that  he  can  use  in  other  walks  in  life. 
Ue  is  taken  out  of  the  channels  of  ordinary  activity,  and  his  ac- 
quirements in  the  Coast  and  Geodetic  Survey  generallv  are  market- 
able nowhere  else.  For  example,  no  matter  how  proncient  a  clerk 
may  become  in  the  tidal  or  magnetic  divisions,  the  knowledge 
and  skill  required  are  of  use  in  only  the  respective  branches  of 
this  one  service.  Even  the  correction  of  our  nautical  charts  re- 
quires extreme  accuracy  and  considerable  dexterity,  and  yet  there 
are  very,  very  few  places  outside  of  the  Coast  and  Geodetic  Survey 
where  knowledge  and  skill  thus  gained  can  be  put  to  account.  Even 
the  auditing  of  the  accounts  of  our  field  parties  requires  special 
knowledge  of  the  methods  of  this  Bureau,  and  a  very  specific  knowl- 
edge of  the  Comptroller's  decisions  respecting  the  expenditure  of 
Government  funds.  In  whatever  division  or  section  of  the  Coast 
and  Geodetic  Survey  a  clerk  is  employed  he  is  useful  largely  be- 
cause of  his  knowledge  of  the  procedure  in  carrying  out  the  techni- 
cal work  of  the  Bureau.  It,  therefore,  follows  that  the  longer  a 
clerk  of  average  intelligence  is  employed  in  the  Bureau  the  more 
value  he  is  to  the  Bureau,  and  the  less  able  to  use  this  knowledge 
elsewhere.  The  results  of  the  work  of  the  Coast  and  Geodetic  Sur- 
vey are  necessary  for  the  welfare  of  the  Nation.  Somebody  must 
carry  on  the  work  of  the  Bureau,  and  it  is  only  proper  and  just  that 
those  who  do  it  should  be  properly  rewarded  for  their  services.  If 
they  are  not,  the  achievements  of  the  Bureau  suffer^  either  through 
the  incompetence  of  those  who  are  willing  to  remam  at  the  inade- 
quate salary,  or  through  the  continual  turnover  of  clerical  employees 
tnrough  a  succession  of  persons  being  appointed  to  the  same  jposi- 
tion,  and  leaving  either  because  better  opportunities  are  onered 
elsewhere,  or  because  they  have  not  the  ability  to  perform  the  tech- 
nical duties  of  the  position  they  seek  to  fill. 

INSTRUMENT  MAKERS. 

In  my  1918  annual  report  I  summed  up  the  situation  in  this 
Bureau  with  respect  to  the  low  entrance  salary  for  instrument 
makers.  The  salaries  that  we  were  able  to  offer  in  normal  times 
were  not  sufficient  to  attract  men  of  the  proper  qualifications  to 
make  and  repair  our  delicate  and  intricate  surveying  instruments. 
The  men  that  do  this  work  must  be  of  a  much  higher  class  of  at- 
tainment than  are  usually  found  in  a  quality-production  instrument 
shop  of  even  manufacturers  of  surveying  instruments.  Men  in 
shops  are  generally  skilled  in  only  the  production  in  numbers  of 
special  parts  of  a  given  instrument.    Our  instrument  makers  must 
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be  able  to  make  parts  and  repairs  to  any  of  the  delicate  surveying 
instruments  that  we  use,  and  with  the  nighest  degree  of  precision, 
because  an  inaccuracy  in  an  instrument  would  bring  inaccuracy  in 
results  from  surveys  made  with  it. 

While  the  range  of  salaries  that  we  were  able  to  oflfer  instrument 
makers  in  this  Bureau  during  normal  times  was  below  the  average, 
imder  present  conditions,  when  wages  and  salaries  have  advanced  so 
materially,  the  salaries  in  our  lower  grades  have  no  attraction  what- 
soever for  men  who  are  in  the  least  qualified  to  adjust,  repair,  and 
make  our  delicate  instruments. 

What  we  should  have  is  a  range  of  salaries  that  would  not  only 
invite  men  of  the  proper  technical  qualifications  to  come  to  us,  but 
which  would  hold  out  prospects  of  advancement  that  would  assure 
their  remaining  with  the  Bureau.  We  never  get  men  of  these  quali- 
fications. They  are  attracted  to  other  shops,  where  the  pay  and 
opportunity  are  on  a  parity  with  their  training  and  ability.  And, 
yet,  these  are  the  men  that  we  need.  With  a  corps  of  such  men  in- 
struments would  be  perfected  that  would  far  more  than  offset  the 
additional  wage  scale  that  would  be  required  to  accomplish  it.  To 
attract  men  of  this  caliber  would  require  an  entrance  salary  of 
$1,600  or  $1,800  per  annum.  I  am  reliably  informed  that  these  are 
the  entrance  salaries  prevailing  to-day  in  many  branches  of  the 
Government  service  and  many  of  the  more  technical  industrial 
plants.  In  our  relatively  very  low  entrance  salary  of  $1,200  per 
annum  the  positions  are  usually  vacant  because  we  can  not  induce 
suitable  men  to  accept  them  or  they  are  filled  by  temporary  em- 
ployees who  can  under  no  circumstances  qualify  for  permanent  ap- 
pointment, but  whose  services  can  be  used  to  some  purpose,  though 
sometimes  they  are  of  Questionable  advantage.  Some  of  these 
authorized  positions  have  been  vacant  for  months  at  a  time. 

The  chief  of  this  important  section  is  a  mechanical  engineer  of 
rare  skill  and  ability  who  receives  the  low  salary  of  $2,750.  I  doubt 
if  anyone  near  his  caliber  could  be  secured  lor  more  than  twice 
what  is  provided  by  law.  Regardless  of  the  individual,  the  posi- 
tion justifies  a  salary  of  $3,600. 

NEED   OF  MODERN   BUILDING. 

The  quarters  occupied  by  this  Bureau  are  a  disgrace  pure  and 
simple.  Insanitary  and  responsible  for  a  clear  loss  of  emciency,  I 
doubt  if  any  other  arm  of  the  Government  has  to  put  up  with  such 
quarters.  Easily  remedied  at  a  comparatively  small  cost,  yet  year 
after  year  appeals  go  for  naught,  while  other  bureaus  enjoy  modem 
and  expensive  buildings. 

Year  after  year  I  have  called  attention  to  the  need  of  a  modem 
and  adequate  building  to  house  this  Bureau  in  place  of  the  present 
makeshifts.  We  never  can  do  efficient  work  in  a  building  or  build- 
ings so  unsuitable  for  our  needs.  It  is  physically  impossible  to  bring 
together  under  proper  supervision  the  different  units  of  our  organ- 
ization. Where  artisans,  laborers,  and  employees  of  all  kinds  are 
scattered  here  and  there  in  small  rooms,  under  insanitary  conditions, 
without  proper  light  and  proper  ventilation,  the  best  of  results  can 
not  and  ought  not  to  be  expected.    So  acute  did  this  become  during 
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the  war,  and  so  essential  was  the  product  of  this  Bureau  to  the  suc- 
cessful prosecution  of  the  war,  that  on  your  presentation  of  our  needs 
to  the  President,  he  authorized  the  use  of  funds  placed  at  his  dis- 
posal by  Congress  for  the  construction  of  a  comparatively  small 
building  adjoining  our  present  building  to  relieve  the  existing  con- 
gestion. This  building  is  now  completed,  and  the  facilities  that 
it  affords  only  emphasize  the  great  drawback  and  handicap  under 
which  we  are  operating  in  our  present  old  quarters.  I  think  it 
proper  for  future  reference  to  record  here  the  kind  of  buildings  we 
are  now  occupying  and  the  history  of  their  requirement. 

This  Bureau  occupies  a  red  brick  building  on  New  Jersey  Avenue, 
southeast  of  the  Capitol  Building;  two  adjoining  granite  buildings, 
with  three  small  brick  buildings  in  the  rear;  and  a  new,  hoUow-tOe, 
fireproof  building  to  the  south,  all  of  which  are  connected  by  bridges. 

The  main  or  brick  building  was  erected  in  1871  by  A.  and  T.  A. 
Eichards  and  in  that  year  was  rented  for  the  use  or  the  Coast  and 
Geodetic  Survey.  Previously,  from  August  2,  1832,  the  service  had 
been  quartered  in  a  building  on  New  Jersey  Avenue,  south  of  the 
present  site,  erected  by  Thomas  Law  about  the  year  1800,  and  a  house 
adjoining  to  the  north.  The  latter  was  used  as  quarters  by  the 
Superintendent,  as  was  afterwards  a  portion  of  the  main  building, 
from  1871  until  1873.  A  small  brick  strupture,  with  iron  doors  and 
windows,  near  the  corner  of  New  Jersey  Avenue  and  C  Street  SE., 
was  used  for  storage  of  engraved  plates  and  other  vaiuable  records 
and  property  of  the  service  until  1874. 

The  Richards  Building,  together  with  a  small  brick  structure  for 
the  use  of  the  electrotype  section  and  carpenter  shop,  and  the  land 
adjoining,  was  purchased  by  the  Government  for  the  Treasury  De- 
partment, September  21, 1891,  for  the*  sum  of  $155,000,  the  site  front- 
ing east  199  feet  6  inches  on  New  Jersey  Avenue,  west  199  feet  on 
South  Capitol  Street,  and  being  about  200  feet  deep.  The  legislation 
authorizing  the  purchase  of  this  property  is  contained  in  an  act 
of  Congi^ess  approved  March  3, 1891.  Since  1871  the  buildings  have 
been  continuously  occupied  by  the  Coast  and  Geodetic  Survey.  They 
are  provided  with  steam  heat  from  two  horizontal  boilers,  and  are 
equipped  with  an  electric  freight  elevator. 

The  three  granite  buildings,  of  which  two  are  occupied  by  the 
Coast  and  Geodetic  Survey,  were  erected  by  Gren.  Benjamin  F.  But- 
ler in  1873-74  and  were  constructed  of  granite  from  Cape  Ann,  Mass. 
The  fireproof  building  adjoining  the  main  building  occupied  by  the 
Service,  and  which  has  been  especially  designed  for  its  use,  was 
used  for  the  storage  of  valuable  records,  original  maps,  engraved 
plates,  and  documents  from  June  8,  1874. 

This  whole  property,  including  the  middle  building  and  that  front- 
ing on  B  Street,  was  purchased  by  the  Government  for  the  use  of  the 
Treasury  Department,  April  10,  1891,  from  Benjamin  F.  Butler  for 
the  sum  of  $275,000,  in  pursuance  of  an  act  of  Congress  approved 
March  3,  1891.  The  land  has  a  frontage  of  119  feet  3  inches  on  B 
Street  SE.,  80  feet  east  on  New  Jersey  Avenue,  and  97  feet  west  on 
South  Capitol  Street.  That  portion  fronting  on  B  Street  is  now 
used  by  the  United  States  Public  Health  Service,  to  which  it  was 
assigned  by  the  Secretary  of  the  Treasury  in  1891.  The  two  build- 
ings to  the  south  are  used  by  the  Coast  and  Geodetic  Survey.    The 
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entire  ^oup  of  buildings  is  heated  by  steam^  from  two  horizontal 
boilers  m  the  portion  u^  by  the  Public  Health  Service.  A  brick 
structure  to  the  rear,  formerly  a  bam  and  annex,  was  also  included 
with  the  property,  and  used  by  the  Coast  and  Geodetic  Survey  to 
house  its  chart-printing  presses. 

In  1903  all  oi  the  awve-described  buildings  then  occupied  by  the 
Coast  and  Geodetic  Survey  were  transferred  with  that  Bureau  to  the 
then  Department  of  Commerce  and  Labor,  now  Department  of  Com- 
merce, in  accordance  with  the  .act  approved  February  14,  1903,  and 
with  a  provision  contained  in  the  deficiency  act  approved  March  3, 
1903. 

In  the  sundry  civil  act  of  August  1, 1914,  was  appropriated  $12,500 
for  an  extension  and  rebuilding  of  the  old  brick  building  in  the  rear 
of  the  Butler  Building  for  the  use  of  the  printing  section  of  the 
Bureau,  which  had  greatly  overgrown  the  available  space.  By  April 
7,  1915,  a  one-story  annex  and  a  new  three-story  building  had  been 
erected  in  the  space  between  the  Richards  and  Butler  Buildings. 
This  filled  a  long-felt  want,  and  greatly  added  to  the  facilities  for 
printing  charts. 

Under  dates  of  March  8  and  June  17,  1918,  the  approval  and 
authorization  of  the  President  were  contained  in  allotments  of  $75,000 
and  $30,000,  respectively,  a  total  sum  of  $105,000,  for  providing  the 
needed  facilities  for  work  of  preparing  charts,  military  maps,  and 
other  special  work  for  the  Army  and  Navy  by  the  construction  of 
a  suitable  building  for  this  purpose. 

On  September  18,  1918,  an  additional  allotment  of  $29,250  was 
made  for  the  purpose  of  equipping  the  new  building. 

The  allotments  were  made  from  the  funds  appropriated  by  Con- 
gress, and  placed  at  the  disposal  of  the  President  tor  national  security 
and  defense  during  the  period  of  the  war  with  Germany  and  Austria. 

On  June  28,  the  date  of  the  approval  of  the  bond  incident  to  the 
construction  of  this  building,  the  contract  was  awarded  to  Wills, 
Egelhof  &  Co.,  161  Park  Avenue,  New  York  City,  for  the  total 
amount  of  $94,860,  and  work  was  commenced  upon  the  same  date. 
The  contract  time  for  the  completion  of  the  work  was  six  months 
from  the  date  of  acceptance,  which  expired  on  December  28,  1918, 
but  at  the  close  of  the  fiscal  year  ended  June  30,  1919,  the  building- 
was  not  ready  for  occupation.  It  was  so  nearly  completed,  however, 
that  it  was  available  soon  after  that  date.. 

The  building  was  erected  upon  the  vacant  lot  to  the  south  of  the- 
Richards  Building,  and  occupied  practically^  the  entire  lot  with 
sufficient  space  all  around  for  securing  suitable  light.  It  is  of  hollow- 
tile  construction  two  stories  in  height,  the  upper  for  the  use  of  the 
drafting  section,  and  the  lower  for  the  instrument  section,  including^ 
machine  and  carpenter  shops. 

DESCRIPTIONS  OP  BUILDINGS. 

RicJiards  BuUdmg. — ^The  Richards  Building  consists  of  two  parts^ 
known  as  the  front  and  back  buildings,  and  these  are  connected  by 
comparatively  narrow  passa^ways  on  each  floor.  The  front  build- 
ing consists  of  six  floors  which,  reckoning  from  the  bottom,  are  oc- 
cupied, respectively,  by  (1)  part  of  the  instrument  section;  (2)  the 
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section  of  tides  and  currents;  (3)  the  office  of  the  engineer  in  charge, 
disbursing  agent,  and  mail  clerks;  (4)  the  division  of  geodesy;  (5) 
the  engraving  section;  and  (6)  the  photograph  gallery. 

The  back  Kichards  Building  consists  of  five  floors  and  a  base- 
ment, but  on  the  eastern  end  of  the  roof  a  structure  has  been  built 
to  provide  a  room  for  photographic  printing.  The  floors  of  this 
bjiilding  are  occupied,  respectively,  by  (1)  boiler  room  and  storage 
rooms  m  the  basement;  (2)  instrument  machine  shop  and  instru- 
ment storeroom;  (8)  the  sales  section;  (4)  the  office  of  the  chief  of 
the  division  of  charts  and  the  main  part  of  the  drawing  section;  (5) 
the  office  of  the  Superintendent  and  the  main  part  of  the  division 
of  hydrography  and  topography;  (6) parts  of  the  drawing  and  en- 
graving sections;  and  (7)  photographic  printing  room. 

Each  floor  of  the  back  building  is  a  half  floor  lower  than  the  cor- 
responding floor  of  the  front  building. 

Butler  Building, — ^The  Butler  Building  was  originally  three  sep- 
arate and  distinct  buildings.  The  corner  one  is  now  occupied  by 
the  Public  Health  Service,  and  the  other  two  by  the  Coast  and 
Geodetic  Survey.  Those  occupied  by  the  Coast  and  Geodetic  Sur- 
vey are  designated  for  convenience  as  the  archives  building  and  the 
library  building,  and  thev  have  communicating  bridges  on  the  first 
and  third  floors  only.  The  Butler  and  Richards  Buildings  are  also 
connected  by  bridges  on  the  first  and  third  floors.  The  first  floors 
are  on  the  same  level,  but  the  third  floor  of  the  Butler  Building  is 
about  2  feet  higher  than  the  corresponding  floor  of  the  Eichards 
Building. 

The  archives  building,  with  the  exception  of  the  third  floor  and 
basement,  is  used  for  the  archives,  the  tnird  floor  being  occupied  by 
part  of  the  engraving  section,  and  the  basement  for  the  storing  of 

f)roper  engraving  plates,  and  other  miscellaneous  material.  The 
ibrary  building  is  occupied  as  follows:  The  basement,  which  is  in 
two  levels  about  2^  feet  apart,  is  used  for  the  storage  of  aluminum 
plates  and  general  storage ;  the  first  story  is  occupied  by  the  library 
and  reading  room;  the  front  of  the  second  floor  is  used  by  field 
officers  when  on  duty  in  Washington,  and  the  rear  by  the  miscellane- 
ous section;  the  third  floor  by  the  division  of  terrestrial  magnetism; 
and  the  fourth  floor  by  field  officers  while  temporarily  assigned  for 
duty  at  Washington. 

Printing  huiMings. — ^These  buildings  are  in  the  rear  of  the  But- 
ler Building,  and  partially  between  the  Eichards  and  Butler  Build- 
ings. The  old  three-story  part  directly  in  the  rear  of  the  Butler 
Building  is  occupied  as  follows :  The  lower  floor  or  basement  is  used 
for  dressing,  toilet,  or  miscellaneous  working  rooms  and  storage; 
||he  second  floor  is  used  for  the  hydraulic  paper  press  and  the  storing 
of  paper  used  in  chart  printing;  and  the  third  floor  is  a  lithographic 
drafting  room.  The  new  brick  building  between  the  old  bnck  and 
the  Eichards  and  Butler  Buildings  is  occupied  as  follows :  First 
floor  is  the  printing-press  room;  the  second  noor  is  used  as  an  office, 
a  transfer  room,  and  a  process-printing  dark  room. 

Carpenter  shop. — This  old  brick  building,  a  part  of  the  Eichards 
property,  and  located  to  the  south  of  the  main  building,  is  two  stories 
in  height,  and  since  1881  one-half  of  the  lower  floor  has  been  used 
by  the  electrotype  section,  while  the  other  half  of  this  floor  and  the 
whole  of  the  upper  floor  have  been  used  as  a  carpenter  shop. 
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Chart^  instrument^  and  archives  huildinq. — ^At  the  close  of  the 
fiscal  year  1919  this  building  was  not  ready  for  occupation.  The 
lower  floor  is  intended  for  the  use  of  the  instrument  section,  including 
the  instrument  and  carpenter  shops,  while  the  upper  floor  is  to  b^ 
occupied  by  the  drafting  section  of  the  division  of  charts. 
Levels  In  buildlnj^s: 

Richards   Building 16 

Butler  Building 10 

Printing    building 7 

Carpenter  shop 3 

Chart,  instrument,  and  archives  building 2 

Area  of  floor  space  of  buildings : 

Total  area  of  rooms , 52, 863 

Eliminate  areas  not  fit  for  office  work — 

Cellar   3,862 

Carpenter  shop 2,926 

Old  printing  building,  basement 24i00 

Butler  Building,  basement . 3,2(H 

11,692 

Total   available  area 41,171 

Area  of  chart,  Instrument,  and  archives  building 15,200 

Total  office  space 56^71 

Area  of  halls,  stairways,  etc 12,678 

Total  area,  including  halls,  etc 69,049 

HEAT  AND  LIGHT. 

As  has  been  mentioned  in  this  report  heretofore,  the  building 
occupied  by  this  Bureau  are  heated  by  steam  heat  from  four  hori- 
zontal boilers,  two  of  these  boilers  being  located  in  the  basement  of 
the  buildings  occupied  by  the  Public  Health  Service  and  two  in  the 
basement  of  the  Richards  Building.  While  one  set  of  these  boilers 
is  located  in  the  basement  of  the  building  occupied  by  the  Public 
Health  Service  and  provides  heat  for  the  building  occupied  by  that 
bureau  and  part  of  the  building  occupied  by  this  Bureau,  firemen 
and  stokers  sufficient  to  operate  both  the  boilers  located  in  the  base- 
ment of  the  building  occupied  by  the  Public  Health  Service  and 
those  in  the  basement  of  the  building  occupied  by  this  Bureau  are 
supplied  and  their  services  are  paid  for  out  of  the  appropriations 
for  this  Bureau.  The  coal  consumed  in  the  boilers  in  the  basement 
of  the  building  occupied  by  the  Public  Health  Service  is  provided  by 
that  bureau  and  the  coal  consumed  by  the  boilers  in  the  basement  of 
the  building  occupied  by  this  Bureau  is  provided  out  of  our  appro- 
priations. W 

As  an  emergency  measure  during  the  Spanisrh- American  War  a 
copper  cable  line  for  supplying  electric  current  was  run  between  the 
Capitol  and  the  building  occupied  by  this  Bureau.  This  line  sup- 
plied direct  current.  In  view  of  the  fact  that  a  considerable  amount 
of  photographic  work  was  done  by  this  Bureau  for  the  office  of  the 
Superintendent  of  the  Capitol  Building  and  Grounds  during  the 
Spanish- American  War,  and  after  that  war  terminated,  a  certain 
amount  of  electric  current  continued  to  be  supplied  from  the  Capitol 
over  the  lines  that  had  been  installed  during  the  war.    Out  of  this 
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grew  the  fact  that  machinery  and  equipment  were  installed  and  oper- 
ated by  electric  generators  provided  with  motors  for  direct  current. 
Electric  current  not  used  for  operating  machinery,  but  for  electric 
lights,  etc.,  was  obtained  by  purchase  from  the  I^otomac  Electric 
Light  &  Power  Co.  After  the  Spanish- American  War  had  ceased, 
and  the  activities  of  this  Bureau  had  so  broadened  that  the  amount 
of  direct  current  that  we  were  consuming  and  which  was  supplied 
from  the  Capitol  Building  was  out  of  proportion  to  the  photo- 
graphic work  and  blue  printing  we  were  doing  for  the  Superin- 
tendent of  the  Capitol  Building  and  Grounds,  and  there  was  strictly 
no  authority  for  supplying  the  current  except  as  an  emergency  war 
measure,  steps  were  taken  to  discontinue  its  use  from  that  source  and 
purchase  all  of  the  current  needed  by  this  Bureau  from  the  Potomac 
Electric  Light  &  Power  Co.  Inasmuch  as  .it  has  thus  come  about 
that  our  electric  equipment  was  suited  for  operation  by  direct  cur- 
rent, and  the  Potomac  Electric  Light  &  Power  Co.  haa  theretofore 
been  supplying  the  alternating  current,  negotiations  were  taken  up 
with  that  company  with  the  end  in  view  of  having  the  direct  current 
supplied  to  this  jBureau.  The  outcome  of  these  negotiations  was 
that  the  Potomac  Electric  Light  &  Power  Co.  was  not  able  to  run 
mains  for  supplying  the  direct  current  to  this  Bureau,  and  the  only 
alternative  was  that  either  the  machinery  that  was  in  operation  in 
this  Bureau  to  be  run  by  direct  current  should  be  discarded  and 
replaced  by  machinery  to  be  run  by  the  alternating  current,  or  that 
a  converter  should  be  installed  in  the  basement  of  this  Bureau. 
After  a  thorough  investigation  it  was  determined  that  it  would  be 
more  economical  to  instafl  a  dynamo  for  converting  the  alternating 
current  supplied  by  the  commercial  power  company  into  direct  cur- 
rent than  to  discard  the  machinery  operated  by  motors  for  direct 
current  which  were  then  in  use.  Such  a  dynamo  was  installed  and 
is  now  in  operation, 

I  have  given  this  matter  much  thought,  and  it  is  obvious  that  there 
is  no  legal  authority  as  the  law  now  stands  for  supplying  either  heat 
or  light  by  any  other  means  than  those  employe!  at  present.  The 
fact  remains,  however^  that  a  supply  main  for  steam  from  the  Capitol 

Sower  plant  passes  directly  through  the  buildings  occupied  by  this 
iureau,  and  that  a  dynamo  for  alternating  current  supplied  from 
the  central  power  plant  is  in  operation  in  the  basement  oi  the  House 
Office  Building  directly  aerobe  New  Jersey  Avenue  from  this  Bureau. 
To  the  casual  observer  who  is  unacquainted  with  the  legal  limita- 
tions which  prohibit  our  utilizing  these  sources  of  supply  it  is  an 
apparent  extravagance  for  us  to  purchase  out  of  our  appropriations 
from  a  commercial  electric  company,  which  purchase  necessarily  in- 
cludes a  profit  to  that  company,  the  electric  current  used  by  this 
Bureau  and  to  employ  a  force  of  dynamo  tenders  throughout  a  24- 
hour  day  (three  shifte  of  8  hours  each),  to  purchase  coaL  and  hire 
firemen  and  stokers  for  operating  our  heating  plant,  when  both  light 
and  heat  can  be  supplied  and  are  immediately  available  from  a  cen- 
tral power  and  heat  plant  maintained  by  the  Government.  While 
statistics  are  not  available  for  determining  the  exact  cost  by  a  unit 
of  measure  of  electric  light  and  heat  by  the  Capitol  power  and  heat- 
ing plant,  based  on  the  best  available  sources  of  information,  I  be- 
lieve it  is  fair  to  say  that  the  actual  saving  to  the  Government,  if  it 
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were  supplied  from  the  Capitol  power  and  heating  plant,  would  be 
approximately  $4,000  per  annum.  The  most  practical  solution  of  the 
legal  difficulty  of  supplying  light  and  heat  from  this  plant  for  the 
Coast  and  Geodetic  Survey  appears  to  me  to  be  to  have  legislation  ef- 
fected authorizing  that  heat  and  light  shall  be  supplied  this  Bureau 
from  the  Capitol  power  and  heating  plant,  the  amount  to  be  deter- 
mined as  supplied  by  a  unit  of  measure  and  paid  for  out  of  the  ap- 
propriations for  this  Bureau.  Practical  experience  has  demonstrated 
the  economy  of  supplying  heat  and  light  from  a  central  producing 
plant  rather  than  from  many  small  units,  and  certainly  very  con- 
siderable economy  would  result  from  such  a  procedure  if  authorized. 

ROTATION  OF  FUNDS  RECEIVED  FROM  THE  SALE  OF  NAUTICAL  CHARTS. 

The  present  law  provides  that  the  charts  published  by  this  Bu- 
reau shall  be  sold  at  the  cost  of  paper  and  printing  as  nearly  as 
practicable.  The  funds  that  are  expended  in  the  purchase  of  enart 
paper,  printer's  ink,  etc.,  are  contained  in  the  annual  appropria- 
tions for  this  Bureau  in  the  sundry  civil  bill  under  the  subheading  of 
"  Office  expenses."  The  appropriation  under  this  subheading  for  the 
fiscal  year  for  which  this  report  is  written  was  $80,000.  Besides  chart 
paper  and  printer's  ink,  out  of  this  appropriation  must  be  paid  every 
expenditure  incident  to  the  maintenance  of  the  headquarters  of  this 
Bureau  at  Washington,  D.  C,  including  the  purchase  of  instruments 
for  field  work.  Because  of  the  varying  costs  of  materials,  etc.,  it  is 
extremely  difficult  to  make  estimates  with  any  de^ee  of  accuracy 
from  year  to  year  to  meet  the  expenditures  under  this  subitem  in  our 
appropriations.  If  prices  advance  materially,  as  they  have  in  the 
past  few  years,  the  appropriation  is  entirely  exhausted  some  months 
before  the  close  of  the  fiscal  year  for  which  it  is  made.  This  results 
in  a  material  deduction  in  our  output.  To  overcome  this  difficulty 
in  a  measure  I  have  this  recommendation  to  make :  That  as  our  charts 
are  sold  the  funds  received  from  the  sale  thereof  shall  be  placed  to 
the  credit  of  this  Bureau  in  the  Treasury  to  be  again  drawn  upon  for 
the  purchase  of  chart  paper,  ink,  etc.  The  advantage  that  would 
result  would  be  that,  if  the  sale  of  our  charts  is  fluctuating,  the  re- 
ceipts will  fluctuate  accordingly,  and  a  fund  will  always  oe  main- 
tained for  the  production  of  charts,  and  we  will  not  need  to  curtail 
our  output  because  the  appropriation  has  not  been  sufficient  to  meet 
our  need  for  a  given  fiscal  year.  Heretofore  we  have  frequently  been 
compelled  to  submit  deficiency  estimates  on  this  account,  and  tne  de- 
lay incident  to  placing  funds  at  our  disposal  through  a  deficiency 
estimate  has  at  times  prevented  our  printing  charts  that  are  needed 
by  the  public. 
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CHAPTEE  II. 

WORK  OF  THE  WASHINGTON  OFFICE. 

The  organization  of  the  Washington  oflBce  throughout  the  year 
,  by  divisions  and  sections  was,  as  in  the  previous  vear,  with  the  ex- 
ception that  on  April  1  the  section  of  field  records  was  transferred 
from  the  division  of  hydro^phy  to  the  division  of  charts,  and  on 
May  1  the  section  of  printing  and  sales  was  transferred  from  the 
division  of  hydrograpnic  and  geodetic  engineer  in  charge  of  the 
office  to  the  division  of  charts.  Therefore  the  organization  at  the 
end  of  the  fiscal  year  was  as  follows : 

Division  of  hydrographic  and  geodetic  engineer  in  charge  of  the 
office:  Section  of  instruments,  section  of  library  and  archives,  and 
section  of  miscellaneous. 

Division  of  geodesy. 

Division  of  nydroffraphj  and  topography:  Section  of  field  work, 
section  of  vessels  and  equipment,  section  of  coast  pilot,  and  section 
of  tides  and  currents. 

Division  of  charts :  Section  of  field  records,  section  of  drafting, 
section  of  engraving,  section  of  printing  and  sales,  and  section  of 
photography. 

Division  of  terrestrial  magnetism. 

Division  of  accounts. 

The  work  done  by  the  Washington  office  during  the  fiscal  year, 
by  divisions  of  the  office,  was  as  follows : 

DIVISION  OF  HYDROGRAPHIC  AND  GEODETIC  ENGINEER  IN  CHARGE  OF  THE 

OFFICE. 

The  general  duties  of  this  division  are:  The  care  and  upkeep  of 
the  buildings  occupied  by  the  Bureau;  the  designing  and  repairing 
of  surveying  instruments  and  equipment,  and  packing  and  shipping: 
them  to  the  field  parties ;  the  purchase  of  supplies  for  the  office,  for 
chart  printing  work,  and  for  the  field ;  the  care  and  custody  of  the 
original  records  of  field  surveys  as  well  as  the  library  of  printed 
publications  kept  for  the  use  of  the  Bureau  f  the  keeping  of  the 
records  of  leave  of  absence  taken  by  the  personnel  of  the  Bureau ;  the 
custody  and  accounting  for  the  receipts  from  the  sales  of  charts  and 
publications  sold  by  the  Bureau. 

It  would  be  tedious  and  serve  no  good  purpose  for  me  to  give  the 
minute  details  in  carrying  out  the  duties  of  the  division  of  the 
hydrographic  and  geodetic  engineer  in  charge  of  the  office  generally 
outlined  above.  It  is  sufficient  for  me  to  say  that  the  work  was 
done  efficiently  and  satisfactorily,  and  I  shall  make  mention  only  of 
some  of  the  more  important  items  and  accomplishments. 
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The  most  important  of  these  toward  establishing  facilities  for 
the  work  of  the  Bureau  during  the  year  was  the  erection  of  the  new 
building  known  as  the  chart,  instrument,  and  archives  building. 
This  has  supplied  a  long-felt  want  in  fimiishing  a  modem,  thor- 
oughly equipped  machine  shop,  carpenter  shop,  and  drafting  room. 
The  emergency  requirements  of  the  war  threw  a  great  burden  upon 
the  Coast  and  Geodetic  Survey.  Demands  were  made  upon  us  for 
charts  in  unprecedeni;ed  numbers  by  the  Navy  Department  and  by 
the  Shipping  Board.  The  war  had  not  been  long  in  progress  before 
the  demand  for  delicate  instruments  both  on  vessels  of  the  Navy 
and  for  use  in  the  Army  became  acute.  In  conjunction  with  the 
Bureau  of  Standards  some  of  the  most  delicate  navigational  instru- 
ments used  on  board  our  vessels  were  designed.  This  brought 
about  the  need  of  more  room  for  draftsmen  and  for  instrument 
makers  in  this  Bureau.  On  my  presentation  of  these  facts  to  you, 
you  in  turn  brought  them  to  the  attention  of  the  President,  and 
imder  date  of  March  8  and  June  17,  1918,  he  authorized  allotments 
of  $75,000  and  $30,000,  respectively,  a  total  sum  of  $105,000,  for 
providing  needed  facilities  tor  the  work  of  preparing  charts,  mili- 
tary maps,  and  other  special  work  for  the  Army  and  Navy  by  the 
erection  oi  a  suitable  building  for  that-  purpose.  On  September  18, 
1918,  an  additional  allotment  of  $29,250  was  made  for  the  purpose 
of  equipping  the  building.  These  allotments  were  made  from  funds 
approptiated  by  Congress  and  placed  at  the  disposal  of  the  Presi- 
dent lor  the  national  security^  and  defense  during  the  period  of  the 
war  with  Germany  and  Austria. 

Another  great  improvement  was  the  installation  of  a  Harris 
offset  automatic  printing  press,  with  a  capacity  of  printing  charts 
34  by  48  inches  at  the  rate  of  3,500  per  hour.  This  press,  too,  was 
purchased  through  an  allotment  of  $14,000  made  for  the  purpose  by 
the  President  from  the  funds  placed  at  his  disposal  by  Congress  for 
national  security  and  defense  during  the  war  with  Germany  and 
Austria.  At  the  time  the  allotment  was  made  the  Bureau  was  largely 
engaged  in  the  printing  of  navigational  charts  absolutely  necessary 
for  the  use  of  the  Army  and  Navy,  and  realizing  the  resulting  dis- 
aster in  case  of  a  breakdown  of  one  of  the  other  presses  the  purchase 
of  this  additional  press  was  authorized. 

On  our  representation  to  Congress  of  the  great  necessity  funds 
were  appropriated  to  the  extent  of  $1,500  in  the  sundry  civil  act 
approved  July  1,  1918,  for  the  purchase  of  two  motor-driven  lathes 
for  the  instrument  section  of  this  Bureau.  These  have  been  pur- 
chased and  installed,  and  by  their  use  the  work  will  be  greatly 
facilitated. 

A  hot-water-storage  system  was  installed  in  the  boiler  room  of 
the  Richards  Building.  This  has  made  it  possible  to  dispense  with 
the  two  small,  inefficient  water  heaters^  one  in  the  hallway  of  the 
Richards  Building  and  one  in  the  pnnting  building,  wmch  had 
formerly  been  in  use.  The  result  is  that  we  have  an  economical 
hot-water  system  which  supplies  hot  water  throughout  all  of  the 
buildings.    The  cost  was  $1,625. 

A  new  concrete  floor  was  put  into  the  dressing  room  of  the  print- 
ing buildinff  at  a  cost  of  $645.  The  floors  in  rooms  343,^  347,  462, 
ana  406,  and  a  portion  of  the  pressroom  floor  in  the  printing  build- 
ing, were  covered  with  linoleum  at  a  cost  of  $438.76. 
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A  vestibule  door  was  installed'  at  the  main  entrance  to  the  Rich- 
ards Building  at  a  cost  of  $230. 

The  official  records  kept  by  the  hydrographic  and  geodetic 
engineer  in  charge  of  the  office  show  that  the  total  number  of  per- 
manent and  temporary  employees  in  the  office  and  field,  which  in- 
cluded all  employees  appomted  through  civil-seryice  certifications 
were  as  follows: 

Office   force    218 

Field    force    229 

Total    427 

The  above  is  in  reference  to  classified  employees.  Persons  em- 
ployed in  rodding,  as  chainmen,  recorders,  and  heliotropers  in  the 
field  parties,  and  enlisted  men  on  vessels  in  the  service  are  not 
enumerated,  as  the  number  is  variable,  depending  upon  the  extent 
of  activities  in  the  field. 

The  statistics  in  regard  to  leaves  of  absence  during  the  calendar 
year  1918  are  as  follows: 

Days. 

Annual  leave ^ 6, 927 

Sick  leave 2, 429 

Leave  without  pay 1, 178 

Accrued    leave    1, 062 

While  the  number  of  employees  naturally  varies  on  account  of  res- 
ignations and  vacancies,  calculated  on  the  number  actually  in  the 
service  on  June  30,  1919,  as  a  basis  of  computation,  the  average 
annual  leave  taken  during  the  year  by  each  employee  was  19  days 
and  the  sick  leave  5^  davs. 

Based  on  the  official  day  of  seven  hours,  the  overtime  performed 
by  the  employees  of  the  office  during  the  fiscal  year  amounted  to 
1,021  days  or  approximately  5  days  for  each  employee. 

The  receipts  irom  the  sale  of  charts,  publications,  old  property,  etc., 
amounted  to  $25,466.65. 

DIVISION  or  GEODESY. 

The  most  important  pieces  of  work  which  were  completed  during 
the  past  fiscal  year  or  which  were  in  progress  during  that  time  are 
the  following: 

Computation  and  adjustment  of  the  following  pieces  of  triangula- 
tion: 


1.  Primary    triangulatlon,    Atlanta- 

7. 

Coast  of  New  Jersey. 

Griffin. 

8. 

In  Louisiana. 

2.  Rio  Grande  arc  of  primary  trian- 

9. 

Mobile  Bay,  Ala. 

gulatlon. 

10. 

Aberdeen  Proving  Grounds,  Md. 

3.  In  Rhode  Island. 

11. 

Newport,  Calif. 

4.  In  Maryland. 

12. 

Eastern   oblique   arc   to    Sanford, 

5.  In  Massachusetts. 

N.  C. 

6.  Vicinity  of  Macon,  Ga. 

13. 

In  New  York. 

The  computation  of  the  following  lines  of  primary  traverse: 


1.  Macon-Grlffln,  Qa. 

2.  Macon-Savannah,  Ga. 

3.  Norfolk,  Va.-Savannah,  Ga, 

4.  Albany,  Ga.-Callahan,  Fla. 


5.  Brunswick-Columbus,  Qa. 

6.  Savannah-Everett,  Ga. 

7.  Jacksonville,  Fla.-Columbus,  Ga. 

8.  Wilmlngton-Sanford,  N.  C. 
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The  computation  and  adjustment  of  the  following  lines  of  precise 
levels : 

1.  Biloxi,  Mlss.-Rlver  Junction,  Fla.      I  3.  Memphis,  Tenn.-Little  Rock,  Ark. 

2.  Sinton,  Tex.-New  Orleans,  La.  I  4.  Harllngen-Eagle  Pass,  Tex. 

DIVISION    OF    HYDROGRAPHY  AND   TOPOGRAPHY. 

The  division  of  hydrography  and  topography  has  supervision  of 
all  hydrographic  and  topographic  surveys  executed  by  the  Coast  and 
Geodetic  Survey,  which  supervision  includes  the  determination  of 
where  surveys  or  resurveys  are  required,  how  they  shall  be  conducted, 
the  preparation  of  instructions  for  the  surveying  parties,  the  organi- 
zation of  the  parties,  and  the  inspection  of  the  field  work  and  exami- 
nation of  the  field  records  that  result  from  these  surveys.  This  divi- 
sion is  also  charged  with  the  construction,  maintenance,  and  repairs 
of  vessels  and  other  field  equipment,  except  instruments;  the  com- 
pilation of  the  coast  pilot  in  the  field  and  office ;  the  observations  of 
tides  and  currents;  and  compilation  of  tide  tables.  For  administra- 
tive purposes  the  division  is  divided  into  four  sections,  known  as  the 
section  of  field  work,  section  of  vessels  and  equipment,  section  of  coast 
pilot,  and  section  of  tides  and  currents.  This  division  is  also  charged 
with  the  supervision  of  the  five  field  stations  of  the  Bureau.  These 
stations  are  located  at  the  following  cities :  Boston,  Mass. ;  New  York, 
N.  Y. ;  New  Orleans,  La. ;  Seattle,  Wash. ;  and  San  Francisco,  Calif. 
Under  the  direction  of  this  division  there  is  also  an  office  at  Manila, 
P.  I.  The  Manila  office  performs  all  of  the  functions  of  a  field  sta- 
tion and,  in  addition,  has  direct  charge  of  all  surveys  in  the  Philip- 
pine Islands  and  much  of  the  office  work  incident  to  these  surveys. 

Data  were  collected  and  itemized  memoranda  prepared  for  23  sets 
of  instructions  for  field  work.  This  embraced  a  careful  study  of 
existing  surveys.  Original  field  sheets  covering  areas  where  changes 
frequently  occur,  and  where  preliminary  surveys  only  have  been 
made  were  reviewed  in  order  to  formulate  plans  for  performing  the 
necessary  field  work  to  bring  the  charts  up  to  date.  Completed  field 
sheets  were  reviewed,  as  time  permitted,  preparatory  to  recommend- 
ing them  for  the  approval  of  the  Superintendent. 

During  the  year  a  coast  pilot  of  the  Philippine  Islands  was  pre- 
pared. Also,  reprints  were  obtained  of  coast  pilots  as  well  as  for 
three  volumes  of  coast  pilots  for  California,  Oregon,  Washington, 
and  one  volume  for  Alaska. 

The  manuscript  for  the  tide  tables  for  1920  was  prepared  and 
submitted  for  printing  in  three  separate  parts,  namely,  the  Atlantic 
Coast  Tide  Tables,  the  Pacific  Coast  Tide  Tables,  and  that  part  of 
the  General  Tide  Tables  which  is  not  included  in  either  of  the  two 
reprints.  These  tables  are  similar  to  those  issued  by  the  Bureau  for 
the  past  two  or  three  years. 

DIVISION   OF  CHARTS. 

A  fairly  large  proportion  of  the  time  of  the  chart  division  during 
approximately  the  first  half  of  the  fiscal  year  was  devoted  to  war 
work.    Charts,  photographic  enlargement,  and  reductions  of  charts 
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and  original  surveys  were  furnished,  projections  made  for  laying 
out  ranges,  etc.,  drawing  and  photographic  work  for  compass  roses 
were  made  for  the  Navy,  and  a  drawing  water-colored  and  photo- 
graphed for  an  aircraft  flag  for  the  Signal  Corps.  In  addition  to 
the  above  war  work  mentioned  in  general  terms,  the  regular  duties 
of  the  division  accomplished  were  as  follows: 

Drawings  were  finished  for  7  new  and  7  old  charts,  making  14 
complete  chart  drawings. 

Ninety-one  drawings  of  extensive  chart  corrections  and  438  draw- 
ings for  minor  chart  corrections  were  made. 

One  thousand  five  hundred  and  eighteen  changes  to  the  aids  to 
navigation,  including  dangers,  were  charted  and  inserted  in  the  stand- 
ards filed  for  the  printing  and  sales  section  for  hand  correction. 

Two  thousand  four  hundred  and  fifty-six  proofs  of  charts  were 
verified  that  were  received  for  correction  before  reprinting. 

Drawings  for  new  charts  or  extensive  corrections  of  Philippine 
Island  charts,  received  from  Manila,  were  prepared  for  printing. 

Forty-two  hydrographic  sheets  were  completed  in  this  section 
before  this  work  was  taken  over  by  the  field  record  section. 

In  cooperation  with  the  Bureau  of  Lighthouses  weekly  Notices 
to  Mariners  were  prepared  and  published.  A  large  number  of  mis- 
cellaneous drawings,  including  illustrations  for  the  annual  report 
of  the  Bureau,  publications  of  this  and  other  bureaus  of  the  Gov- 
ernment, projections  for  field  parties,  etc.,  were  made. 

Approximately  50  plates  in  addition  to  new  editions  and  bassos 
were  corrected  so  that  a  transfer  could  be  made  for  the  new  offset 
press.  These  corrections  not  only  involved  the  necessary  changes 
from  recent  data,  but  also  included  the  corrections  made  by  the  litho- 
graphers on  all  new  prints  subsequent  to  the  time  of  the  last  trans- 
fer. Sometimes  these  corrections  for  a  single  plate  were  scattered 
through  a  formidable  amount  of  proof.  It  is  evident  that  a  printing 
plate  brought  up  to  date  in  this  manner  without  error  required  close 
cooperation  of  the  different  sections  and  expert  proof  reading. 

In  view  of  the  reduced  drafting  force,  every  effort  has  been  made 
by  the  engraving  section  to  relieve  the  draftsmen  of  some  particular 
portion  or  the  work  heretofore  done  by  them.  At  the  present  time  a 
plate  for  Marsh,  from  which  the  symbol  will  be  applied  direct  to^  the 
printing  plate,  is  being  engraved  as  an  experiment  and  for  elimi- 
nating handwork  on  drawings. 

Several  new  charts  which  have  been  finished  during  the  year  or 
are  still  in  hand,  instead  of  being  engraved  from  a  drawing  compiled 
by  the  draftsmen,  have  been  engraved  from  transfer  of  negatives  of 
reduced  photographs  of  larger  scale  charts  or  transferred  from  a 
printing  plate  of  the  same  scale.  Also  proofs  which  were  formerly 
verified  in  the  drafting  section  have  been  verified  by  engravers,  so 
that  only  the  final  proofs  have  been  verified  by  the  draftsmen. 

Barring  1917,  when  the  then  new  lithographs  were  printed  for 
the  most  part  in  black  and  white  only,  the  number  of  charts  printed 
was  the  largest  in  the  history  of  the  Bureau.  Issue  and  condem- 
nation has  passed  the  300,000  mark.  The  increase  over  1918  was  28 
per  cent.  It  was  136  per  cent  greater  than  for  the  year  1916.  The 
United  States  Shipping  Board  is  becoming  a  real  factor,  having  used 
21,707  charts  in  1919,  as  compared  with  10,657  in  1918. 
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The  graphic  diagrams  opposite  show  the  issue  of  charts  from  1888 
to  1919,  inclusive,  and  the  issue  of  coast  pilots  for  the  same  period. 

DIVISION  OF  TERRESTRIAL  MAGNETISM. 

The  war  work  of  the  division  was  confined  to  the  supplying  of 
magnetic  data  to  various  Army  camps  and  organizations,  ana  to 
persons  engaged  on  investigation  of  the  submarine  problem. 

The  resiSts  of  the  field  work  executed  during  1918  were  computed 
and  prepared  for  publication. 

The  reduction  of  the  work  of  the  five  magnetic  observatories  for 
1917  was  practically  completed,  and  that  for  1918  was  well  advanced. 
Further  progress  was  made  in  the  reduction  of  the  work  of  the  San 
Antonio  Observatory,  1890-1895. 

The  earthquakes  recorded  at  the  five  magnetic  observatories  have 
been  tabulated  monthly,  and  the  results  have  been  published  in  the 
Monthly  Weather  Bureau  Review,  and  transmitted  to  the  Inter- 
national Seismological  Association  and  others  engaged  in  a  com- 
parative study  of  earthquake  data. 

The  results  of  magnetic  observations  in  Alaska  to  the  end  of  1918 
were  tabulated,  the  secular  change  data  were  collected,  and  tables 
prepared  for  reducing  the  results  to  1920;  this  reduction  was  made, 
and  preliminary  isogonic  lines  were  drawn  for  that  epoch. 

The  results  of  observations  made  at  the  time  of  the  solar  eclipse 
of  June  8,  1918,  were  prepared  for  publication  in  the  Journal  of 
Terrestrial  Magnetism. 

Data  concerning  preliminary  impulses  of  17  selected  magnetic 
storms  were  prepared  for  De  Moidrey,  including  tracings  of  portions 
of  the  magnetograms  from  the  Cheltenham,  Tucson,  Honolulu,  and 
Sitka  observatories. 

A  paper  on  the  relation  between  seismic  and  magnetic  disturbances 
was  prepared  for  publication  in  the  Bulletin  of  the  Seismological 
Society  of  America  at  the  request  of  the  editor. 

A  table  giving  the  values  of  the  magnetic  declination  at  numerous 
places  in  the  United  States  for  1920  was  prepared  for  insertion  in  the 
World  Almanac. 

A  new  edition  of  Principal  Facts  of  the  Earth's  Magnetism  was 
submitted  for  publication,  the  supply  of  the  last  edition  being  very 
nearly  exhausted. 

Compass  data  were  supplied  for  126  charts. 

PUBUCATIONS  ISSUED  DURING  THE  YEAR. 

Serial  No.  74.  Triangulatlon  In  Maine.  By  Walter  F.  Reynolds,  chief  computer, 
division  of  geodesy.  U.  S.  CJoast  and  Geodetic  Survey.  Special  Publication 
No.  46,    286  pp.    22  figs.    Octavo. 

Gives  results  of  triangulatlon  in  Maine  by  the  U.  S.  O^aat  and  Geodetic 
Survey. 
Serial  No.  80.  Atlantic  Ck>a8t  Tide  Tables  from  Eastern  North  America  for 
the  year  1019.    222  pp.    13  figs.    Octavo. 

Gives  tidal  data  and  other  Information  useful  to  mariners  for  the  princi- 
pal ports  on  the  eastern  Atlantic  coast  for  the  year  1919. 
Serial  No.  88.   Pacific  Ck>ast  Tide  Tables  for  1919.   192  pp.    Octavo.    (Reprinted 
from  the  General  Tide  Tables.) 

Gives  tidal  data  and  other  information  useful  to  mariners  for  the  princi- 
pal ports  on  the  Pacific  coast  for  the  year  19ia 
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Serial  No.  91.  United  States  Coast  Pilot,  Section  B ;  Cape  Cod  to  Sandy  Hook. 
326  pp.    2  figs.    Octavo.    Price,  50  cepts. 

This  volume  covers  part  of  the  territory  formerly  included  in  Atlantic 
Coast  Pilot,  Part  III,  and  all  of  the  territory  formerly  included  in  Atlantic 
Coast  Pilot,  Part  IV. 
Serial  No.  92.  General  Theory  of  the  Lambert  Conformal  Conic  Projection, 
By  O.  S.  Adams.    Special  Publication  No.  53.    38  pp.    11  figs.    12mo. 

This  publication  contains  a  general  development  of  the  Lambert  con- 
formal  conic  projection.  It  supplements  Special  Publications  Nos.  47,  49^ 
and  52,  since  it  gives  as  a  whole  the  mathematical  'development  of  the 
theory  upon  which  they  depend. 
Serial  No.  94.  Results  of  Observations  Made  at  the  U.  S.  Coast  and  Geodetic 
Survey  Magnetic  Observatory  at  Cheltenham,  Md.,  1915  and  1916.  112  pp, 
21  figs.    Quarto. 

This  is  one  of  the  regular  series  of  publications  giving  results  of  ob- 
servations made  at  the  magnetic  observatories  maintained  by  the  U.  S, 
Coast  and  Geodetic  Survey. 
Serial  No.  95.  General  Tide  Tables  for  the  Year  1919.    487  pp.    12  figs.    Octavo. 
Price,  50  cents. 

Gives  tidal  data  for  the  principal  seaports  of  the  United  States  and  for 
many  foreign  ports. 
Serial  No.  96.  Supplement  to  the  United  States  Coast  Pilot,  Atlantic  Coastr 
Section  D ;  Cape  Henry  to  Key  West,  May  24,  1918.    25  leaves.    Octavo. 

Gives  latest  corrections  in  sailing  directions,  aids  to  navigation,  etc., 

for  that  volume  of  the  Atlantic  Coast  Pilot. 

Serial  No.  97.  Report  of  the  Connection  of  the  Arcs  of  Primary  Triangulatiou 

Along  the  Ninety-eighth  Meridian  in  the  United  States  and  in  Mexico  and 

on  Triangula tion  in  Southern  Texas.     Special  Publication  No.  54.     1919. 

93  pp.     17  figs.     Octavo. 

Gives  geographic  positions  and  descriptions  of  stations  in  the  primary 
triangulation  along  the  ninety-eighth  meridian  in  the  United  States  and 
in  Mexico  and  of  triangulation  in  southern  Texas. 
Serial  No.  99.  United  States  Coast  Pilot,  Atlantic  Coast,  Section  A ;  St.  Croix 
River  to  Cape  Cod,  1918.    305  pp.    Octavo.    Price,  50  cents. 

This  publication  covers  all  of  the  territory  formerly  included  in  Atlantic 

Coast  Pilot,  Parts  I,  II,  St.  Croix  River  to  Cape  Ann,  and  a  part  of  the 

territory  formerly  included  in  the  Atlantic  Coast  Pilot,  Part  III,  Cape  Ann 

to  Point  Judith,  of  which  three  editions  each  were  published. 

Serial  No.  101.  Regulations  for  the  Government  of  the  U.  S.  Coast  and  Geodetic 

Survey.    167  pp.    Octavo. 

Contains  the  revised  regulations  adopted  by  the  Department  of  Com- 
merce for  the  government  of  the  U.  S.  Coast  and  Geodetic  Survey. 
Serial  No.  102.  Uniform  Regulations  for  the  Field  Corps  of  the  U.  S.  Coast  and 
Geodetic  Survey,  1918.    16  pp.    5  plates.    Octavo. 

Gives  description,  specifications,  and  cuts  of  the  uniforms  prescribed  for 
officers  and  men  of  the  U.  S.  Coast  and  Geodetic  Survey. 
Serial  No.  103.  Atlantic  Coast  Tide  Tables  for  1920.    6  figs.    Octavo.    Price, 
10  cents. 

Gives  times  and  heists  of  high  and  low  water  for  principal  ports  on 
the  Atlantic  coast  for  the  calendar  year  1920,  and  other  information  use- 
ful to  mariners,  including  current  tables  and  diagrams;  times  of  sunrise 
and  sunset,  and  moonrise  and  moonset ;  and  tables  of  differences  by  means 
of  which  tidal  data  may  be  obtained  for  other  ports  not  mentioned  in  the 
tables. 
Serial  No.  105.  Results  of  Magnetic  Observations  Made  by  the  U.  S.  Coast  and 
Geodetic  Survey  in  191&    82  pp.    Octavo. 

Gives  results  of  magnetic  observations  at  the  magnetic  observatories  and 
in  the  field  in  1918. 
fierlal  No.  106.  Supplement  to  U.  S.  Coast  and  Geodetic  Survey  Catalogue  of 
Charts,  Coast  Pilots,  and  Tide  Tables,  1918.    5  pp.    Quarto.    1919. 

Gives  corrections  to  the  list  of  published  charts,  coast  pilots,  and  tide 
tables  to  January  4,  1919. 
Serial  No.  107.  Special  Publication  No.  56.    Construction  and  Operation  of  the 
Wire  Drag.    40  pp.    13  figs.    Octavo.    Price,  10  cents. 

Explains  briefly  the  constructi<Mi  and  operation  of  the  wire  drag,  the  outfit 
and  organization  required,  the  kind  of  boats  needed,  methods  of  plotting 
the  work,  speed,  area  covered,  and  cost 
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Serial  No.  109.  Important  publications  of  the  U.  S.  Coast  and  Geodetic  Sur- 
vey Appearing  Since  January  1,  1914.    6  pp.    Octavo. 

Contains  a  list  of  the  more  important  publications  issued  since  the  date 
mentioned. 
Serial  No.  114.  Supplement  to'U.  S.  Coast  and  Geodetic  Survey  Catalogue  of 
Charts,  Coast  Pilots,  and  Tide  Tables,  1918.     (June  1,  1919.)     6  pp.    Quarto. 
Gives  list  of  new  charts;  new  maps;  canceled,  suspended,  and  reissued 
charts  and  coast  pilots,  and  supplements;  new  editions  of  charts ;  and  errata 
to  last  edition  of  catalogue  published  in  1918. 
Annual  Report  of  the  Superintendent,  Coast  and  Geodetic  Survey.    1918.    133 
pp.    37  figs.    Octavo. 

Gives  an  account  of  the  field  and  oflSce  work  accomplished  by  the  Survey 

during  the  year,  and  a  statement  of  the  most  urgent  needs  of  the  Bureau. 

The  war  activities  of  the  Survey  are  briefly  summarized. 

Catalogue  of  Charts,  Sailing  Directions,  and  Tide  Tables  of  the  Philippine 

Islands    (reprinted  from   the   General   Catalogue).    1918.    46  pp.    23   figs. 

Quarto. 

This  is  a  separate  list  published  for  the  use  of  those  who  are  chiefly 
interested  in  the  publications  relating  to  the  Philippine  Islands. 
Philippine  Island  Sailing  Directions,  Sections  VI  and  VII.    Mindoro  Strait, 
Palawan  Island,  and  Sulu  Sea  and  Archipelago  Bulletin,  Coast  and  Geodetic 
Survey,  Manila,  1918.    290  pp.    Octavo. 

Gives  sailing  directions  and  information  for  the  use  of  navigators  in 
regard  to  aids  to  navigation,  dangers,  port  facilities,  etc.,  for  the  locations 
named. 
Notices  to  Mariners.    Issued  weekly,  Jointly  with  the  U.  S.  Bureau  of  Light- 
houses, Nos.  1-52. 
Philippine  Islands  Notices  to  Mariners,  Nos.  2,  3,  and  4  of  1918,  and  No.  1  of 

1919. 
Coast  and  Geodetic  Survey  Bulletin,  Issued  monthly.    July,  1918,  to  June,  1919, 

Inclusive. 
Supplement  to  Catalogue  of  Charts,  Coast  Pilots,  and  Tide  Tables,  July  10, 19ia 
4  pp.    Quarto. 

Contains  list  of  new  charts,  new  editions  of  charts,  canceled  editions  of 
charts,  etc.,  since  the  last  published  edition  of  the  catalogue. 

NEW   CHABTS. 

No.  219.  North  Shore  of  Long  Island  Sound,  Milford  to  Stratford,  Including 
Housa  tonic  River,  Conn.    Scale  1 :  20,000.    Price,  50  cents. 

This  new  chart  replaces  the  larger  scale  charts  Nos.  263  and  264,  and  by 
the  arrangement  of  Its  limits,  shows  on  a  larger  scale  than  heretofore  the 
Housatonic  River  from  I»ng  Island  Sound  to  Derby. 
No.  337.  Lynn  Harbor  and  Approaches,  Mass.     Scale,  1:40,000.     Dimensions, 

13  by  17  inches.    Price,  20  cents. 
No.  1117.  Galveston  to  the  Rio  Grande.    Scale,  1 :  400.000.    Price,  50  cents. 
No.  1269.  Lakes  Ponchartrain  and  Maur^as,  I^a.    Scale,  1 :  80,000.    Dimensions, 
30  by  42  inches.    Price,  50  cents. 

This  chart  supersedes  chart  No.  192,  having  the  same  descriptive  title.    It 
includes  New  Orleans  and  a  portion  of  the  Mississippi  River  from  Mile  Point 
to  I^ke  Borgne  Canal.    This  extension  beyond  the  southern  limit  of  the  old 
chart  shows,  in  a  comprehensive  manner,  the  relation  of  these  lakes  to  the 
city  and  the  exit  to  the  Gulf  by  the  river  route. 
No.  4336.  Anchorages  in  Cuyo  Islands,  P.  I.    Cuyo  Anchorage  and  Blsucay  Chan- 
nel, scale  1 :  10,000 ;  Taganayan  Islands,  scale  1 :  10,000'.    Price,  50  cents. 
No.   4350.  Western  Entrance  to  Ooron  Bay,  C!alamian  Group,  P.  I.     Scale, 
1 :  50,000.    Price,  40  cents. 

This  new  chart  shows  the  western  approach  from  the  China  Sea  to  CJoron 
Bay  and,  with  its  companion  chart  No.  4351,  gives  a  representation  on  a 
large  scale  of  the  thoroughfare  between  Busuanga  and  Culion  Islands. 
No.  61(K2.  Approaches  to  Strait  of  Juan  de  Fuca ;  Destruction  Island  to  Amphl- 

trlte  Point    Scale,  1 :  200,000.    Price,  50  cents. 
No.  6447.  Lake  Washington  Ship  Canal,  Puget  Sound  to  Lake  Washington, 
Wash.    Scale,  1 :  10,000.    Price,  50  cents. 

This  is  the  flrst  published  chart  of  this  important  recently  complied 
waterway. 
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No.  8164.  Steamer  Bay,  Wrangell  Harbor,  and  Hlghfield  Anchorage,  Alaska. 
Steamer  Bay,  scale  1 :  20,000 ;  Wrangell  Harbor  and  Hlghfieldt  Anchorage, 
scale,  1 :  10,000.    Price,  30  cents. 

Besides  the  new  charts  above  listed,  66  new  editions  of  charts 
were  issued,  some  of  which  embody  important  corrections,  additions, 
and  new  information. 

While  the  foregoing  is  a  complete  list  of  the  publications  issued 
by  this  Bureau  during  the  iBscal  year,  publications  on  two  subjects 
have  been  issued  by  this  Bureau  that  are  of  special  importance.  One 
of  these  is  the  series  of  publications  on  the  Lambert  Conf  ormal  Conic 
Projection.  The  principal  of  the  Lambert  projection  is,  in  a  measure, 
graphically  illustrated  in  the  figure  opposite. 

Many  methods  of  projection  have  been  designed  to  solve  the  diffi- 
cult problems  of  representing  a  spherical  surface  on  a  plane.  As 
different  projections  have  unquestionable  merits,  as  well  as  equally 
serious  defects,  any  region  to  be  mapped  should  be  made  the  subject 
of  special  study,  and  that  system  of  projection  adopted  which  will 
give  the  best  results  for  the  area  and  purposes  under  consideration. 

The  Mercator  projection,  almost  universally  used  for  nautical 
charts,  is  responsible  for  many  false  impressions  of  the  relative  size 
of  countries  differing  in  latitude.  The  polyconic  projection,  widely 
used  and  well  adapted  for  most  topographic  and  hydrographic  sur- 
veys, when  used  for  the  whole  of  the  United  States  in  one  map,  has 
the  serious  defect  of  unduly  exaggerating  the  areas  on  its  eastern 
and  western  limits. 

Along  the  Pacific  coast  and  in  Maine  the  error  in  scale  is  as  much 
as  6i  per  cent,  while  at  New  York  it  reaches  4i  per  cent. 

The  value  of  the  new  outline  map  on  the  new  Lambert  projection 
can  best  be  realized  when  it  is  stated  that,  throughout  the  larger  and 
most  important  parts  of  the  United  States — ^that  is,  between  latitudes 
30^°  and  49° — the  maximum  scale  error  is  only  one-half  of  1  per  cent. 
This  amount  of  scale  error  of  one-half  of  1  per  cent  is  frequently  less 
than  the  distortion  due  to  the  method  of  printing  and  to  changes  in 
the  humidity  of  the  air.  Only  in  southernmost  Florida  and  Texas 
does  this  projection  attain  its  maximum  error  of  2J  per  cent. 

The  Lambert  projection  is  well  adapted  to  large  areas  of  predomi- 
nating east  and  west  dimensions,  as  the  United  States,  wnere  the 
distance  across  from  east  to  west  is  one  and  four-fifths  times  that  of 
the  distance  north  and  south. 

The  strength  of  the  polyconic  projection,  on  the  other  hand,  is 
along  its  central  meridian.  The  merit  and  defects  of  the  two  systems 
of  projection  may  be  stated  in  a  general  way  as  being  at  right  angles 
with  each  other. 

Special  features  of  the  Lambert  projection  that  are  not  found  in 
the  polyconic  may  be  stated  briefly  as  follows : 

1.  The  Lambert  projection  is  conformal ;  that  is,  all  angles  between 
intersecting  lines  or  curves  are  preserved,  and  for  any  point  (or  re- 
stricted locality)  the  ratio  of  the  length  of  a  linear  element  on  the 
earth's  surface  to  the  length  on  the  corresponding  map  element  is 
constant  for  all  azimuths  or  directions  in  which  the  element  may  be 
taken. 

2.  The  meridians  are  straight  lines  and  the  parallels  are  concentric 
circles. 
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3.  It  has  two  axes  of  strength  instead  of  one,  the  standard  parallels 
of  the  map  of  the  United  States  being  latitude  33°  and  45*^,  and 
upon  these  parallels  the  scale  is  absolutely  true.  The  scale  for  any 
other  part  of  the  map,  or  any  parallel,  can  be  obtained  from  tables 
contained  in  one  of  this  series  of  publications.  By  means  of  these 
tables  the  very  small  scale  errors  in  this  projection  can  be  entirely 
eliminated. 

The  other  of  these  publications  is  the  Report  on  the  Connection  of 
the  Arcs  of  Primary  Triangulation  Along  the  Ninety-Eighth  Meri- 
dian in  the  United  States  and  in  Mexico,  and  on  Triangulation  in 
Southern  Texas.  An  event  of  great  importance,  in  the  history  of 
geodesy  was  consummated  in  the  spring  of  1916,  when  observations 
were  made  at  stations  on  the  northern  and  southern  banks  of  the  Rio 
Grande,  which  connected  the  arcs  of  primary  triangulation  which 
had  been  established  in  the  United  States  and  in  Mexico  along  the 
ninetv-eighth  meridian.  The  connection  is  interesting  to  the  geode- 
sist,  because  it  makes  available  a  very  long  meridional  arc  of  con- 
nected and  completed  triangulation. 

This  connection  will  make  available  data  from  which  to  compute 
with  greater  accuracy  than  heretofore  the  dimensions  of  the  earth. 
This  will  in  itself  make  the  work  a  notable  contribution  to  science. 
But  of  even  greater  moment  is  the  fact  that  the  connection  of  the 
triangulation  of  the  United  States  and  Mexico  will  enable  the  latter 
coimtry  to  extend  to  new  areas  from  the  ninety-eighth  meridian  arc 
geodetic  control  for  surveys  and  maps  in  the  form  of  triangulation 
which  can  be  made  on  the  North  American  datum. 

This  datum  had  been  called  the  United  States  standard  datmn 
previous  to  the  yeat  1918,  when  it  was  also  adopted  by  Mexico  and 
Canada  for  their  geodetic  coordinates.    Its  designation  was  changed ' 
to  the  North  American  datum  when  it  had  thus  attained  an  interna- 
tional character. 
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Part  IL— FIELD  WORK  AND  NEEDS  OF  THE  FIELD 

SERVICE. 

CHAPTER  I. 

STATEMENT  OF  NEEDS  OF  THE  BUREAU  TO  BETTER  ACCOMPLISH 

ITS  FIELD  WORK. 

SURVEYING  VI08SEL8. 

'  Affain  my  appeal  that  the  failure  to  provide  modem  vessels  for 
our  nydrographic  work  is  prolonging  inefficiency,  increasing  cost 
for  what  is  being  produced,  and,  worst  of  all,  the  aelay  in  protecting 
our  waters  against  loss  of  life  and  property. 

The  end  oi  the  fiscal  year  finds  us  with  a  fieet  of  15  vessels^  a  truly 
considerable  number  based  on  a  comparison  with  those  available  in 
previous  years,  and  probably  more  than  has  ever  been  at  the  disposal 
of  the  Bureau  at  any  one  time  in  its  history.  The  comparatively 
large  number  of  vessels  at  our  command  at  the  present  time  is  due 
to  the  fact  that  5  vessels  have  been  transferred  to  the  Coast  and 
Geodetic  Survey  from  the  Navy  Department  under  authority  of  the 
Executive  order  of  May  24,  1919.  These  5  were  part  of  a  number 
of  vessels  that  the  Navy  Department  found  on  its  hands  at  the  close 
of  the  war  with  Germany,  and  which  had  been  acquired  to  meet  the 
temporary  naval  need  for  patrol  boats,  etc.  But,  with  our  fieet  aug- 
mented as  it  is  by  these  additions  from  the  Navy  Department,  we 
have  not  at  all  a  satisfactory  condition.  While  we  have  numbers, 
we  have  distinct  inefiicient  units.  When  we  learned  that  the  Navy 
had  spare  vessels  that  were  authorized  to  be  transferred  by  the  act 
of  May  20,  1918,  a  board  of  Coast  and  Geodetic  Survey  officers  was 
appointed  by  me  to  get  in  touch  with  the  proper  officials  of  the 
Is  avy  Department  and  learn  what  vessels  were  available  for  trans- 
fer that  were  best  suited  for  our  needs.  After  a  thorough  examina- 
tion of  all  the  vessels  that  the  Navy  Department  had  available  for 
transfer,  the  board  recommended  that  we  take  over  the  5  vessels  from 
the  Navy  Department  that  have  been  named  earlier  in  this  report, 
and  there  are  2  other  vessels  of  the  Navy  Department,  probably,  that 
will  eventually  come  to  us.  These  vessels  were  accepted,  not  because 
they  were  suited  for  our  work,  but  because  they  are  the  best  means 
to  an  end  at  the  present  time.  I  feel  that  we  have  a  ^reM  responsi- 
bility in  meeting  the  marine  needs  of  this  country  in  finding  and 
charting  the  dangera  to  navigation.  The  need  is  so  pressing  fliat  I 
believe  that  we  are  justified  in  doing  what  we  can  with  these  vessels 
from  the  Navy  Department,  though  at  a  considerable  excessive  ex- 

Eenditure  of  overhead  cost  to  accomplish  the  same  results  that  would 
e  brought  about  much  more  cheaply  if  we  had  vessels  that  are 
designed  for  our  work. 
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While  the  Navy  had  a  ffreat  number  and  variety  of  vessels  at  the 
close  of  the  war  that  coula  be  transferred  to  other  service,  and  with- 
out close  reflection,  it  might  be  assmned  that  certainly  out  of  these 
numbers  vessels  could  be  selected  that  would  readily  meet  our  needs, 
and  while  the  board  I  appointed  canvassed  the  situation  thoroughly, 
and  made  the  best  possible  selection,  the  vessels  we  have  thus  acquired 
can  not  be  efficiently  operated  as  surveying  vessels.  The  reasons  are 
these:  We  can  not  economically  carry  on  ship  hydrography  with  a 
vessel  that  is  too  large,  because  she  requires  too  large  a  complement 
of  officers  and  men,  nor  can  the  work  be  done  with  safety  with  a 
vessel  that  is  too  small,  because  she  can  not  live  through  the  severe 
weather  that  will  be  met  Furthermore,  the  character  of  the  area 
to  be  surveyed  seldom  permits  clean-cut  classification,  so  that  it  can 
be  determined  beforehand  that  such  and  such  a  portion  of  it  will 
be  done  by  vessel,  and  such  and  such  a  portion  by  launches.  There- 
fore, greater  progress  is  made,  and  more  economically,  if  a  vessel 
is  equipped  to  carry  launches  on  her  deck,  and  when  the  field  of 
operation  is  reached  the  launch  hydrography  (in  waters  too  shallow 
for  the  vessel  to  operate)  is  done  in  conjunction  with  the  ship  hydrog- 
raphy. Thus  the  entire  area  is  covered  by  the  same  party  during 
the  same  season.  These  combined  operations  are  carried  on  much 
more  cheaply  than  if  undertaken  separately.  To  meet  this  condi- 
tion, a  vessel  must  be  large  enough  to  carry  three  or  four  heavy 
launches  on  her  deck.  For  these  reasons  our  selection  of  vessels 
from  those  available  had  to  be  confined  to  those  of  a  tonnage  of  200 
to  1,000  tons.  The  vessels  of  such  tonnage  of  those  available  from 
^the  Navy  Department  were  yachts. 

There  are  two  classes  of  ship  hydrography :  Offshore,  such  as  that 
off  the  coasts  of  California,  Oregon,  and  Washington,  out  to  the 
1,000- fathom  curve;  the  other  class  is  known  as  combined  hydrog- 
raphy, such  as  that  along  the  coast  of  Alaska,  where  there  are  many 
areas  of  which  the  deeper  water  hydrography  must  be  done  by  a 
vessel  and  the  waters  inshore  by  launches. 

The  particular  reasons  why  the  yachts  that  we  have  obtained 
from  the  Navy  Department  are  not  suitable  for  either  of  these  classes 
of  hydrography  are  these:  The  offshore  hydrography  that  must  be 
done  by  ships  along  the  coast  of  Washington,  Oregon,  and  Cali- 
fornia out  to  the  1,000-fathom  curve,  extends  a  general  average 
distance  of  30  miles  from  shore.  Alon^  these  coasts  the  harbors  of 
refuge  are  few  and  far  between.  Furthermore,  the  storms  en- 
countered within  the  area  that  must  be  surveyed  are  generally  very 
severe.  To  buffet  the  storms  that  will  surely  be  encountered,  a 
stanch  seagoing  vessel  is  required.  The  yachts  that  we  have  ac- 
quired have  neither  the  strength  required  of  hull  or  machinery  to 
stand  the  strain  to  which  they  would  be  subjected  in  these  storms. 
Furthermore,  if  they  were  stanch  enough  for  this  outside  work,  they 
haA^e  not  the  fuel  capacity  to  make  it  economical  to  operate  them 
there.  Too  much  time  would  have  to  be  expended  in  running  to  the 
widely  separated  ports  to  obtain  fuel  supplies.  This  class  of  hy- 
drography is  done  by  running  lines  of  soundings  at  right  angles  to 
the  shore,  to  and  from  the  shore,  out  to  the  1,000-fathofn  curve.  If 
a  vessel  only  has  fuel  capacity  to  enable  her  to  make  but  a  few  of 
these  50  or  60  mile  trips  from  the  shore  out  to  the  1,000-fathom 
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curve  and  back  to  shore,  and  then  must  abandon  her  work,  and  steam 
some  hundreds  of  miles  to  a  port  to  obtain  a  fresh  supply  of  fuel, 
it  is  readily  seen  that  there  is  an  enormous  loss  of  time,  and,  conse- 
quently, a  great  overhead  cost  to  carry  on  this  class  of  surveys  witJi 
such  a  vessel.  Vessels  properly  designed  for  this  work  are  oil-bum- 
ing,  and  have  a  cruising  radius  of  several  thousand  miles.  These 
are  the  reasons  why  these  yachts  are  neither  safe  nor  economical 
for  executing  oflPshore  hydrography. 

In  respect  to  the  combined  operations — that  is,  areas  where,  for 
the  sake  of  economy,  the  ship  hydrography  and  the  launch  hy- 
drography should  be  executed  at  the  same  time — ^there  is  this 
difficulty  in  undertaking  it  with  the  vessels  that  we  have  acquired 
from  the  Navy  Department.  The  vessels  that  came  to  us  from  the 
Navy  Department  are  yachts,  and  were  used  as  patrol  boats  in  search- 
ing for  submarines.  They  are,  therefore,  built  for  speed,  and  along 
narrow  lines.  Consequently  they  have  neither  the  deck  room  for  the 
storage  of  launches,  nor  the  stability  to  carry  them.  Neither  have 
they  the  deck  for  installation  of  hoisting  apparatus  for  hoisting  the 
launch  aboard  the  vessel.  If  the  necessary  three  or  four  launches 
for  use  in  combined  operations  were  installed  on  the  deck  of  one  of 
these  yachts,  she  would  be  so  top-heavy  that  it  would  be  hazardous 
to  put  to  sea  with  her.  Such  a  vessel  would  have  to  be  at  sea  a 
considerable  portion  of  the  time  effectively  to  carry  on  surveying 
operations. 

The  impression  has  gotten  abroad  that  there  is  no  justification  in 
our  asking  for  appropriations  for  new  vessels  especially  designed  for 
the  work  of  this  Bureau,  so  long  as  there  would  be  surplus  vessels 
after  the  war,  but  such  views  are  erroneous.  A  great  public  need 
would  be  more  quickly  met,  and  in  the  long  run  dollars  that  come 
from  the  public  treasury  would  be  saved,  if  proper  surveying  vessels 
were  provided  for  this  JBureau.  It  coats  practically  as  much  in  per- 
sonnel foodj  and  supplies  to  operate  an  inefficient  vessel  as  it  does  to 
operate  an  efficient  one.  As  it  is,  we  will  make  what  progress  we  can 
at  a  very  considerable  loss  of  efficiency,  in  piclring  here  and  there 
sheltered  waters  where  these  vessels  can  be  used,  and  equip  the  larger 
ones  with  as  many  launches  as  they  will  carry,  probably  not  more 
than  two,  so  that  the  vessel  hydrography  will  progress  more  rapidly 
than  the  launch  hydrography,  and  delays  will  be  enforced  in  regions 
.  where  combined  vessel  and  launch  hydrography  are  necessary. 
There  is  as  much  necessity  for  vessels  or  special  design  for  making 
surveys  as  there  is  for  use  as  tugs,  ferries,  lightships,  and  for  freight 
or  passenger  vessels. 

The  course  that  legislation  has  taken  in  respect  to  providing  new 
surveying  vessels  for  this  Bureau  has  largely  prompted  us  to  make 
the  experiment  of  transferring  to  this  Bureau  the  spare  vessels  of  the 
Navy  Department,  and  undertaking  to  make  surveys  with  them.  In 
16  years,  or  from  1903  to  1919,  but  one  effective  appropriation  was 
made  for  vessels  for  the  Coast  and  Gteodetic  Survey,  and  that  was 
for  the  fiscal  year  ended  June  30, 1916,  when  the  sum  of  $289,000  was 
authorized  for  two  new  vessels,  including  their  equipment.  Through 
this  appropriation  we  procured  two  vessels,  one  especially  designed 
and  built  for  a  surveying  vessel  and  the  other  was  purchased.  For 
the  fiscal  year  ended  June  30,  1919,  an  aDoronriation  was  made  in 
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the  following  words,  "for  one  new  vessel,  including  equipment,  to 
cost  not  exceeding  $354,000,  $50,000."  On  my  submission  to  you,  the 
question  was  presented  to  the  Comptroller  of  the  Treasury  as  to 
whether  there  was  authority  to  enter  into  a  contract  for  the  construc- 
tion of  a  vessel  to  cost  not  exceeding  the  limit  mentioned.  The 
Comptroller  held  that  the  legislation  did  not  in  specific  terms  declare 
iiiat  a  contract  could  be  executed  in  excess  of  the  amount  appropriated, 
and,  therefore,  such  a  contract  would  be  in 'violation  of  the  act  of 
June  30,  1906,  which  provides  that  "no  Act  of  Congress  hereafter 
passed  shall  be  construed  to  make  an  appropriation  out  of  the  Treas- 
ury of  the  United  States  or  to  authorize  the  execution  of  a  contract 
involving  the  payment  of  money  in  excess  of  appropriations  made  by 
law,  unless  such  act  shall  in  specific  terms  declare  an  appropriation 
to  be  made  or  that  a  contract  may  be  executed." 

Prior  to  the  late  war,  imder  our  system  of  finance,  the  greater  part 
of  the  revenue  of  the  Government  was  derived  from  the  duties  paid 
by  our  commerce,  and  the  demand  that  a  small  portion  of  the  im- 
mense wealth,  which  is  thus  annually  poured  mto  the  Treasury, 
should,  for  a  few  years,  be  expended  in  protecting  the  lives  and  prop- 
erty of  those  thus  contributinjg,  is  so  plainly  just  as  to  need  no  argu- 
ment in  its  support.  Conditions  have  been  so  abnormal  since  1914, 
and  international  trade  has  been  so  hampered  that  statistics  since 
that  time  are  not  representative.  The  actual  receipts  from  customs 
in  the  Treasury,  for  the  fiscal  year  ending  June  80,  1913,  were 
$312,509,946.  For  that  same  fiscal  year  the  appropriations  for  mak- 
ing hydrographic  surveys  bj  the  Coast  and  Geodetic  Survey  were 
$261,400,  and  no  appropriation  was  made  granting  a  vessel  for  this 
Bureau.  We  have  not  during  the  past  years  had  the  vessels  and 
personnel  to  bring  the  surveys  of  our  waters  up  to  a  proper  standard. 
The  charts  of  Alaskan  waters  are  entirely  incomplete,  and  the  in- 
formation shown  on  many  of  them  is  from  exploration  surveys  by 
the  Russians  before  Alaska  was  acquired  by  the  United  States,  ana 
with  a  lack  of  exactness  that  would  not  be  tolerated  at  the  present 
time.  The  charts  of  the  waters  of  the  three  Pacific  Coast  States  do 
not  contain  sufficient  information  for  offshore  navigation,  and  many 
of  the  charts  of  the  Atlantic  coast  and  Gulf  coast  of  the  United 
States  are  lacking  in  the  same  respect..  This  should  be  bomti  in 
mind,  that  heretofore  the  vessels  that  plied  our  waters  have  been 
largely  of  foreign  registration,  and  therefore,  losses  on  account  of 
•inadequate  surveys  have  been  borne  to  a  considerable  extent  by  other 
countries  than  ours,  but  that  the  war  has  brought  about  a  great 
stimulation  of  shipbuilding  in  this  country,  so  that  our  vessels  nave 
increased  from  26,397  with  a  gross  tonnage  of  8,871,037  in  1917,  to 
27,217  with  a  ^ross  tonna^  of  11,261,444  at  the  beginning  of  the  year 
1919.  What  IS  more  significant  still  is  that  the  increase  of  our  mer- 
chant fleet  has  been,  not  in  small  shore-huggping  craft,  but  ships  of  a 
size  and  type  adapted  to  ocean  service.  While  on  July  30, 1914,  just 
before  the  outbreak  of  the  great  war,  our  seagoing  merchant  ships  of 
1,000  gross  tons  or  over  numbered  only  756,  of  2,128,781  gross  tons, 
these  vessels  of  more  than  1,000  gross  tons  numbered  on  June  30, 1916, 
no  fewer  than  2,058,  of  7,800,022  gross  tons,  or  a  net  gain  of  more 
than  5,000,000  tons  in  vessels  capable  of  ocean  navigation. 
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WIRE-DRAG  LAUNCHES. 

In  the  sundry  civil  bill  for  the  fiscal  year  ended  June  30,  1919,  the 
sum  of  $62,500  was  appropriated  for  wire-drag  launches,  including 
their  equipment,  for  the  Coast  and  Geodetic  Survey.  Out  of  this 
appropriation  four  60-foot  launches  have  been  built  and  equipped 
and  three  30- foot  tenders.    One  30-foot  tender  was  purchased. 

While  these  laimchea  have  been  in  commission  but  a  very  short  time^ 
they  have  already  dem/mstrated  their  efficiency  in  carrying  on  our 
wire-drag  surveys.  They  are  trim  vessels  with  sufficient  strength  to 
propel  the  wire  drags,  yet  economical  of  fuel  consumption.  They 
are  especially  designed  for  this  class  of  work,  and,  therefore,  have  the 
proper  amount  of  space,  and  in  right  place  for  storing  all  the  neces- 
sary equipment  and  implements  for  making  wire-drag  surveys. 
They  are  far  superior  to  the  weaker,  lumbering  fishing  vessels  that 
have  been  hired  heretofore  for  pulling  the  wire  drag,  and  which  we 
have  been  forced  to  alter  in  order  to  install  the  wire-drag  equipment, 
reels,  engine,  etc.  With  this  demonstrated  efficiency  and  economy  that 
has  resulted  from  the  use  of  these  vessels  especially  designed  for  this 
work,  there  is  the  stronger  reason  that  such  vessels  should  be  utilized 
for  carrying  on  all  our  wire-drag  surveys.  The  wire-drag  vessels  that 
have  been  built  for  us  out  of  the  appropriation  for  1919  are  sufficient 
to  operate  two  wire-drag  parties.  There  are  four  regions  where  the 
wire-drag  survey  only  is  capable  of  finding  the  hidden,  underwater 
dangers  to  navigation,  and  these  are  all  along  the  coast  of  New  Eng- 
land, Long  Island  Sound  down  to  the  entrance  to  New  York  Harbor. 
In  this  region  are  found  the  glacial  deposits  of  bowlders  that  have 
been  left  beneath  the  waters  bordering  the  coast.  The  second  general 
region  is  the  coast  of  Florida  from  Palm  Beach  southward  around 
the  souAern  shores  and  up  to  the  neighborhood  of  Cedar  Keys.  In 
these  waters  the  coral  reefe  are  the  dangers  to  navigation.  Some  of 
these  reefs  are  in  the  form  of  small  islands,  known  locally  as  keys, 
while  others  are  entirely  submerged,  and  therefore  hidden  from  sight 
where  they  are  grave  menaces  to  navigation.  While  coral  reefs  are 
characteristic  of  all  these  waters,  the  regions  where  wire-drag  exam- 
inations are  most  urgently  needed  are  m  the  vicinity  of  Key  West, 
and  to  the  westward  from  there,  and  then  northward  through  the 
channels  that  commercial  vessels  take  in  and  out  of  the  Gulf  from 
Mobile,  New  Orleans,  etc.  The  third  region  where  wire-drag  surveys 
are  required  is  in  the  coral-infested  waters  of  the  Porto  Rican  and 
Virgin  Islands.  The  fourth  general  region  where  wire-drag  surveys 
are  required  is  along  the  coast,  and  through  the  passages  of  south- 
eastern Alaska.  The  danger  to  be  found  nere  by  the  wire  drag  is 
tjie  pinnacle  rock  which  is  found  in  the  form  of  a  narrow  needle-Tike 
rock  that  extends  from  a  very  great  depth  to  very  near  the  surface 
of  the  ocean.  Ordinary  soundings  with  the  lead  and  line  are  of  little 
avail  in  finding  these  pinnacle  rocks,  and  indeed,  are  often  quite  de- 
ceptive in  that  such  soundings  show  a  very  considerable  depth,  and 
give  assurance  of  safety,  while  danger  may  be  at  hand.  Instances 
are  known  where  the  pinnacle  rocks  come  to  within  a  very  short  dis- 
tance of  the  surface  of  the  water,  while  soundings  showed  depths  of 
hundreds  of  feet  in  their  immediate  neighborhood.  Ther^  is  one 
156130— COM  1919 52 
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other  small  area  where  the  wire  drag  should  be  used,  though  of  no 
considerable  extent.    This  is  at  the  Atlantic  entrance  to  the  Panama 
Canal. 
Below  is  a  summary  of  the  wire-drag  surveys  yet  to  be  made : 

Gkraare 
CJoast  of —  statute  miles. 

New  England 1, 344 

Florida    500 

Porto  Rico - 2. 300 

Alaska  49, 975 

Entrance  to  the  Canal  Z<ine 200 

Total 54, 319 

From  this  it  follows  that  two  wire-drag  parties  that  can  be  oper- 
ated with  the  modem  wire-drag  vessels  that  we  now  have  at  our 
command,  and  which  were  built  out  of  the  money  appropriated  for 
the  purpose  in  the  sundry  civil  bill  for  1919,  can  accomplish  only  a 
fractional  part  of  the  wire-drag  work  that  remains  to  be  done.  In 
the  belief  that  the  remedy  should  be  applied  where  the  danger  is 
greatest,  one  of  these  parties  is  operating  in  Long  Island  Sound 
and  the  other  off  the  coast  of  Maine.  Wire-drag  work  can  be  effec- 
tively carried  on  in  these  waters  from  about  the  first  of  April  until 
the  close  of  November.  Climatic  conditions  do  not  permit  the  work 
being  carried  on  during  the  remainder  of  the  jrear.  We  have  seri- 
ously considered  sending  these  launches  to  Florida  waters  for  oper- 
ations during  the  winter  season,  and  while  there  would  be  some  gain, 
there  are  corresponding  losses  that  we  think  would  more  than  offset 
the  gain.  The  main  reasons  are  these:  It  is  a  long  and  somewhat 
hazardous  run  for  such  small  vessels  from  the  coast  of  New  England 
to  the  coast  of  Florida.  The  wear  and  tear  on  the  engines  in  making 
this  run  twice  a  year  would  be  very  considerable,  so  much  so,  that 
it  is  believed  that  it  would  materially  shorten  the  life  of  the  launches. 
Past  experience  has  demonstrated  that  it  is  economical  to  give  the 
wire-drag  apparatus  a  thorough  overhauling  after  each  season  of 
operation,  rather  than  to  continue  it  in  service  until  a  break  occurs, 
which  halts  the  whole  party  for  a  considerable  time  to  make  a  minor 
repair;  and  if  the  equipment  is  continued  in  operation  too  long  the 
minor  breaks  are  very  frequent.  Practical  experience  has  taught 
that  much  more  is  gained  to  go  into  the  field  with  first-class  equip- 
ment, and  work  the  party  to  the  limit  of  endurance  during  the 
season,  disband  the  party,  and  place  the  vessels  and  equipment  under 
the  charge  of  a  drag  master  during  the  winter  months,  and  hold  him 
responsible  for  a  thorough  overhauling  of  the  equipment. 

We  have  acquired  from  the  Navy  two  fairly  large  power  launches. 
While  these  have  not  been  designed  and  built  for  wire-drag  pur- 
poses, we  believe  that  with  some  alteration  they  will  fairly  answer 
for  this  purpose.  These  will  be  used  in  Alaskan  waters.  The  wire 
drag  requires  two  power  launches,  one  at  each  end  of  the  drag.  The 
launches  that  we  have  acquired  from  the  Navy  are  larger  than 
those  that  were  built  for  us  out  of  the  appropriation  for  1919.  They 
are  too  large  to  be  used  both  on  the  same  drag.  A  very  efficient  drag 
would  be  formed  by  using  one  of  these  launches  acquired  from  the 
Navy  and  one  of  the  type  of  those  that  have  been  built  for  us  out  of 
the  appropriations  for  1919.  Therefore,  what  we  really  need  are 
four  additional  60-foot  launches  of  the  type  of  those  built  out  of  the 


Digitized  by  LriOOQlC 


BEPOBT  OP  STJPBBINTBNDBirr,  COAST  AND  GBODBTIO  SXJRVBY.   819 

appropriation  for  1919.  Two  of  these  in  conjunction  with  the  two 
launches  which  we  have  acquired  from  the  Navy  would  make  up 
two  wire-drag  parties  for  the  Alaskan  waters,  and  the  other  two 
would  i)rovide  a  wire-drag  party  for  the  coast  of  Florida.  There  is 
more  wire-drag  work  than  can  be  completed  by  the  five  wire-drag 

{>arties  that  would  be  thus  provided  within  the  lifetime  of  the 
aunches.  That  is  to  say,  that  the  period  during  which  one  of  these 
launches  can  be  operated  in  which  the  expense  of  maintenance  and 
repair  does  not  become  too  excessive  is,  probably,  10  years.  After 
that  time  the  upkeep  would  be  excessive.  The  wire-drag  work  re- 
maining to  be  done  is  so  extensive  that  it  would  not  be  accomplished 
by  five  parties  in  10  years. 

INCREASED  APPROPRIATIONS  FOR  CONTINUING  GEODETIC  OPERATIONS. 

Later  in  this  report  is  ^ven  a  statement  of  the  progress  of  the 
geodetic  survey  of  the  United  States  and  possessions.  Therein  the 
statement  is  made  that  primary  triangulation  has  been  executed  to 
the  extent  of  14,000  miles,  primary  traverse  to  the  extent  of  2,000 
miles,  and  precise  leveling  to  the  amount  of  41,000  miles.  The  loca- 
tion of  this  geodetic  work  in  the  United  States  is  ^aphically  shown 
on  a  base  map  of  the  United  States  in  another  portion  of  this  report. 
(See  fig.  81.«)  I  have  also  stated  earlier  in  the  report  that  it  is  our 
ultimate  aim  to  extend  this  work  so  that  triangulation  and  precise 
leveling  bench  marks  shall  be  placed  within  50  miles  of  each  place  in 
the  United  States.  It  needs  no  argument  to  convince  the  practical 
civil  engineer  of  the  necessity  of  extending  this  work  to  this  degree 
of  completeness  at  the  earliest  possible  date.  Indeed,  he  will  contend 
that  it  has  now  been  far  too  long  delayed.  But,  as  this  matter  is 
finally  of  interest  to  all,  as  well  as  to  civil  engineers,  I  feel  it  proper 
here  to  make  some  explanation  of  its  needs. 

Geodetic  control  brought  about  by  triangulation  and  precise  level- 
ing forms  the  basic  framework  on  which  all  our  maps  of  any  accuracy 
are  based.  If  the  reader,  without  preliminary  measurements,  will 
draw  on  a  piece  of  paper  a  floor  plan  of  his  residence  showing  the 
various  rooms,  the  chances  are  that  it  will  be  to  some  extent  out  of 
proportion — that  is,  that  all  of  the  lines  shown  in  the  diagram  thus 
drawn  will  not  be  true  to  scale.  On  the  other  hand,  if  the  reader  had 
nleasured  each  of  the  floor  spaces  in  the  floor  plan  of  his  residence, 
including  the  thickness  of  walls,  and  determined  on  a  scale  for  his 
drawing,  say,  10  feet  of  floor  space  to  be  represented  by  1  inch  of  his 
drawing,  and  laid  out  his  drawing  in  exact  accordance  with  his 
measurement,  his  diagram  would  then  be  in  exact  proportion — that 
is,  1  inch  measured  on  the  diagram  would  always  represent  10  feet 
by  actual  measurements  on  the  floor  plan  of  his  residence.  This  is  an 
illustration  of  the  application  of  geodetic  control  in  drawing  maps. 
The  area  to  be  mapped  is  first  triangulated  through  triangulation 
observations  covering  the  area  to  be  mapped,  the  same  results  are 
obtained  as  if  distances  between  points  were  actually  measured. 
With  the  distances  between  definitely  marked  points  on  the  earth's 
surface  thus  known  and  determined,  maps  can  be  drawn  true  to  scale. 
I  would,  therefore,  urce  that  the  main  control  be  extended  as  rapidly 
as  our  equipment  and  personnel  will  permit,  and  that  it  should  be 
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completed  within  five  or  six  years.  To  do  this  will  cost  about 
$1,000,000,  and  I  would  urge  that  one-fifth  of  that  amount  be  appro- 
priated each  year,  or  about  $200,000  per  annum.  Triangulation  sta- 
tions and  precise  leveling  bench  marks  within  50  miles  of  each  place 
in  the  United  States  is  what  this  scheme  contemplates.  This  is  far 
from  what  the  final  necessity  will  require,  and  by  no  means  reaches 
the  degree  of  completeness  of  many  of  the  foreign  countries. 

The  Corps  of  Engineers,  United  States  Army  has,  as  one  of  its 
functions,  tne  preparation  of  special  military  maps  for  the  defense  of 
the  coimtry  and  for  other  purposes.  Most  of  the  maps  made  for  that 
organization  will  be  close  to  the  seacoast  of  the  country.  The  control 
that  will  be  used  on  those  maps  will  be  largely  tertiary  triangulation 
along  tlie  coast,  done  by  the  Coast  and  Geodetic  Survey.  That  tri- 
angulation is,  in  some  cases,  in  bad  shape,  due  to  the  loss  of  station 
marks  from  the  erosion  of  the  shores  and  the  work  of  man.  It  is, 
therefore,  desirable  that  parties  be  sent  along  all  the  coasts  of  the 
United  States  to  make  inspection  of  the  triangulation  data.  It  is 
believed  that,  at  least  once  in  10  years,  triangulation  stations  should 
be  visited  and  supplemented  where  necessary.  During  such  an  in- 
spection the  positions  of  any  new  permanent  objects  that  can  be  used 
in  surveying  or  by  the  navigator  should  be  determined. 

In  addition  to  the  use  of  these  branches  of  surveying  for  mapping 
purposes  the^r  have  a  very  great  value  in  furnishing  the  definite  geo- 
graphic location  of  boundary  monuments  of  the  States  and  between 
adjacent  countries.  For  this  use  alone  the  expenditure  would  be  thor- 
oughly justified,  as  litigation  over  State  and  county  boundaries  has 
cost  tne  Nation  millions  of  dollars  in  the  past,  and  will  continue  to  do 
so  as  long  as  boundaries  are  uncertain  in  position. 

INCREASED  PAY  FOR  COMMISSIONED  OFFICERS. 

The  pay  for  the  commissioned  officers  in  this  Bureau  must  be  in- 
creased if  we  are  to  retain  a  corps  of  experienced  and  competent  men. 
Under  our  present  scale  of  salaries  the  younger  and  more  efficient 
men  are  leaving  us  for  better  opportunities  elsewhere.  Within  7 
months  11  of  our  junior  hydrographic  and  geodetic  engineers  have 
resigned  from  this  service.  Most  of  these  were  particularly  compe- 
tent officers  who  had  had  considerable  training.  Besides  these,  and 
within  the  same  period  of  time,  7  of  our  commissioned  aids  have  re- 
signed, and  it  has  been  intimated  to  me  that  2  or  3  additional  junior 
hydrographic  and  geodetic  engineers,  as  well  as  many  aids,  will 
resign  in  the  near  future.  These  resignations  come  to  us  not  because 
of  any  dislike  for  the  service  in  this  Bureau.  For  the  most  part  they 
are  tendered  reluctantly,  because  the  men  dislike  to  leave  this  service, 
but  opportunities  for  better  pay,  even  better  initial  pay,  are  offered 
elsewhere,  and  advancement  is  more  rapid  and  expectant. 

INVESTIGATION  OF  THE  USE  OF  THE  AIRPLANE  FOR  MAEIING  SURVEYS. 

Another  need  of  the  field  service  is  an  investigation  of  the  possi- 
bilities of  the  use  of  the  airplane  in  making  topographic  surveys  and 
hydrographic  examinations,  as  well  as  revisionary  surveys.    Airplane 

imotographs  were  used  to  a  very  great  extent  during  the  war  in 
ocating  military  features  of  the  enemy.    The  same  principle  em- 
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ployed  in  the  military  work  can  be  used  in  surveying  and  mapping, 
but  a  large  amount  of  research  work  will  have  to  oe  done  before 
the  airplane  photograph  will  ^ve  the  accuracy  required  of  the  highest 
class  of  surveying  done  by  this  and  other  organizations. 

It  is  a  very  difficult  matter  to  keep  the  topographic  features  up 
to  date  on  the  700  charts  of  the  United  States  Coast  and  Geodetic  Sur- 
vey with  the  old  methods,  but  it  is  possible  in  many  cases,  and  espe- 
cially in  a  flat  country,  to  make  very  rapid  revision  of  the  shore  Ime 
and  adjacent  land  areas  by  means  of  photographs  taken  from  air- 
planes. 

The  Coast  and  Geodetic  Survey  during  the  past  year  has  been  in 
close  cooperation  with  the  air  service  of  the  Army  and  Navy  in 
making  certain  tests  which  indicate  that  suitable  results  may  soon  be 
expected.  In  f  act^  the  best  method,  with  proper  handling  of  the  air- 
plane during  the  time  that  the  photographs  are  being  taken^  will  give 
results  whi(£  can  be  used  on  at  least  small-scale  chains  of  this  Survey. 

The  mapping  of  the  country  adjacent  to  the  shore  where  there  is 
considerable  relief  is  at  present  not  practicable  from  the  airplane  on 
account  of  the  great  amount  of  work  that  wcMild  be  involved  in  re- 
ducing the  photographs  to  the  map,  but  it  is  believed  that  methods 
will  be  developed  Dy  which  this  wiU  be  done  more  expeditiously,  and 
then  there  will  be  no  limit  to  the  character  of  terram  on  which  the 
airplane  can  be  used  for  surveying. 

It  must  not  be  supposed  that  the  airplane  can  entirely  supersede 
the  usual  methods  of  surveying.  We  shall  still  need  triangulation 
and  traverse  to  give  the  fimdamental  control  for  the  work,  and  much 
planetable  work  will  have  to  be  done  to  locate  topographical  features 
which  may  be  used  in  the  control  of  the  position  of  the  airplane 
photographs.  It  is  also  probable  that  the  planetable  will  still  be  the 
method  for  placing  the  contours  on  the  maps.  While  it  is  possible 
to  obtain  some  idea  of  the  relief  of  the  country  from  overlapping 
airplane  photographs,  at  the  same  time  the  problem  of  placing  con- 
tours accurately  on  tne  map  is  one  which  will  be  difficult  to  solve. 
The  office  expense  of  contouring  a  map  from  airplane  photographs 
will,  undoubtedly,  be  greater  than  by  an  instrumental  party  working 
in  the  field,  if  the  contouring  is  to  be  of  a  higher  grade  of  accuracy. 

The  most  promising  field  for  surveying  and  mapping  from  an 
airplane  is  over  flat  country,  or  country  with  low  relief,  and  in 
revision  surveys  where  the  contouring  has  already  been  accurately 
done.  The  changing  features  are  shore  lines,  woods,  roads,  villages, 
and  these  features  can  be  readily  placed  on  the  old  map  by  fitting  in 
the  new  features  shown  on  the  photograph,  to  the  unchanged  fea- 
tures shown  both  on  the  old  map  and  on  the  photograph.  It  is  in 
this  revision  work  that  the  Coast  and  Geodetic  Survey  expects  much 
help  from  the  air  services  of  the  Army  and  of  the  Navy. 

What  seems  to  be  most  desirable  at  present  is  that  we  should  have 
a  research  laboratory  connected  with  the  air  service  of  the  Army  or 
of  the  Navy  at  which  various  methods  and  instruments  might  be 
tested.  Such  a  laboratory  should  be  preferably,  in  the  vicinity  of 
.Washington,  where  the  Government  survey  and  mapping  organiza- 
tions are  located. 

This  Bureau  and  other  surveying  and  mapping  organizations  of 
the  Government  have  frequently  called  to  the  attention  of  the  public 
the  desirability  of  having  our  vast  area  mapped  at  an  early  date 
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for  the  benefit  of  commerce  and  industry.  There  is  hardly  a  human 
effort  that  is  not  more  or  less  dependent  upon  some  kind  of  a  map, 
and  the  more  accurate  the  map  the  greater  its  use  to  commerce  and 
industry.  There  are  many  sparsely  settled  places  in  the  United 
States  where  elaborate  maps  could  not  be  justified,  on  account  of 
the  time  and  expense  involved  in  their  preparation.  But  there  are 
many  other  communities  where  there  are  no  maps  to-day,  where  we 
would  be  far  better  off  if  we  had  an  accurate  map  for  the  extension 
of  roads,  utilization  of  water  power,  and  many  other  branches  of 
human  activity. 

The  Coast  and  Geodetic  Survey  is  doinff  what  it  can  in  the  interest 
of  the  coimtry  in  establishing  the  control  for  accurate  maps.  This 
work  has  been  more  vigorou^y  carried  on  in  the  past  two  years. 

For  the  next  fiscal  year  I  have  asked  for  a  considerable  increase 
in  the  amount  of  money  to  be  devoted  to  this  control  work,  and  I 
hope  that  Congress  will  see  its  way  clear  to  grant  this  increase,  for 
it  IS  undoubtedly  true  that  the  public  will  be  benefited  every  year 
many  times  the  cost  of  the  ori^nal  surveys. 

On  account  of  the  ^at  need  of  the  public  for  maps,  both  along 
the  coast  and  in  the  mterior,  the  airplane  photographs  should  te 
developed  to  such  an  extent  that  the  usual  methods  of  surveying 
could  he  supplemented  by  the  airplane  ph<>tograph  and  the  worl 
v&cv  greatly  expedited.  To  this  end  the  Coast  and  G^eodetic  Survey 
will  lend  its  energy  and  support 
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CHAPTER  II. 

WHAT  HAS  BBBN  DONE  DURING  THE  FISCAL  YEAR. 

In  the  1918  annual  report  of  this  Bureau  the  field  accomplishments 
for  the  year  were  summarized  under  the  following  classifications: 

Hydrography:  (1)  Ship  and  launch  hydrography,  (2)  wire-drag 
survejrs,  (3)  revision  work,  (4)  current  observations,  (5)  tidal  ob- 
servations, and  (6)  topography. 

Geodesy:  (1)  TriangSation,  (2)  precise  levels,  and  (8)  magnetic 
observations. 

These  same  classifications  will  be  adhered  to  in  smnmarizing  the 
work  accomplished  during  the  fiscal  year  ended  June  80,  1919. 

HYDROGRAPHY. 

This  coimtry  was  at  war  with  Germany  during  the  period  this 
report  covers  and  the  naval  needs  of  the  country  called  for  the  use 
of  all  able  vessels  for  one  purpose  or  another,  so  it  was  very  late  in 
the  fiscal  year  1919  before  any  vessels  could  be  released  for  civil 
duties.  By  the  Executive  order  of  September  24, 1917.  three  vessels 
of  the  Coast  and  Geodetic  Survey  (the  Surveyor,  the  Bache^  and  the 
Im)  were  transferred  to  the  service  and  jurisdiction  of  the  Navy 
Department  for  temporary  use,  and  by  the  Executive  order  of  May 
16, 1918,  two  vessels  of  the  Coast  and  Geodetic  Survey  (the  Explorer 
and  the  Patterson)  were  likewise  transferred  to  the  service  and  juris- 
diction of  the  Navy  Department.  The  vessels  thus  taken  over  by 
the  Navy  Department  were  retained  until  late  in  the  fiscal  year  1919, 
an  Executive  order  having  been  issued  under  date  of  February  26, 
1919,  authorizingjbheir  return  to  the  Coast  and  Geodetic  Survey  by 
April  1,  1919.  By  the  Executive  order  of  31ay  24,  1919,  under 
authority  of  the  act  of  Congress,  chapter  78,  section  2,  approved  May 
20,  1918,  the  Secretary  of  the  Navy  is  authorized  to  transfer — 

any  or  all  vessels,  boats,  and  auxiliary  ships  of  the  Navy  classified  as  yachts, 
colliers,  transports,  tenders,  supply  ships,  hospital  ships,  submarine  chasers, 
patrol  boats,  motor  boats,  fishing  vessels,  and  special  types  built,  purchased,  or 
commandeered  for  a  substantial  consideration  by  the  Navy  subsequent  to  the 
declaration  of  Congress  by  joint  resolution  approved  April  6,  1917,  that  war 
exists  between  the  United  States  and  Germany,  and  provided  said  vessels  were 
built,  purchased,  or  commandeered  for  the  purposes  of  said  v^rar,  and  any  other 
executive  department  of  the  Government  is  desirous  of  securing  firom  the  Navy 
Department  such  vessels,  boats,  and  auxiliary  ships,  or  any  of  them  virhich  are, 
in  the  opinion  of  the  Secretary  of  the  Navy,  not  necessary  for  the  needs  of  the 
Navy,  upon  such  terms  as  may  be  agreed  to  by  the  executive  head  of  such 
department  and  the  Secretary  of  the  Navy. 

Acting  under  this  authority  the  following  vessels  of  the  Navy 
Department  were  transferred  to  the  service  and  jurisdiction  of  the 
Coast  and  Geodetic  Survey:  Natoma^  April  9,  1919:  Wenondh^ 
April  12,  1919;  Omcard^  April  19,  1919;  Ranger^  April  28,  1919; 
Arctvnnis^  Maj  6, 1919. 
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The  following  table  gives  a  condensed  statement  of  the  vessels  at 
the  disposal  of  9ie  Coast  and  Geodetic  Survey  within  the  fiscal  year: 


Name  of  vessel. 

Transferred 
to  Coast 

and 

Geodetio 

Survey  by 

Navy. 

Loaned  to 
Coast  and 
Oeodetic 
Survey  by 

ment. 

Owned  by 
Coast  and 

Oeodetic 
Survey  at 
beginning 

offlscar 
year. 

Sold 

Qorlnc 

the  fiscal 

year. 

Arotunis 

1 

Bache 

1 
1 
1 

Cosmos 

ExpI<Mw •. 

Fatnomer I 

1 

Hydroflraoher 1 

i 

1 
1 

Ss^?T!^. :::;::::::::::::::::::::::::::::::::::::':::;:::::::; 

' 

Matchless 

i 

Natoma. "               » 

Onward 

1 

Pathfinder 

1 

1 

Patterson .-- - 

Ranger..............  ........  .,.,,,,.,  x......  x..... 

1 

RoniDlm ..  ^ ......  X  ...*...  .  .  4 . . .  * .  , . .  *  ^  .  X  ......  X 

1 

Surveyor , 

1 

Wenonah i 

Total 

5 

2 

9 

1 

Transferred  from  Navy 5 

Loaned   by   Philippine  Government 2 

Owned  by  Coast  and  Geodetic  Survey 9 

Total 16 

Sold  during  the  year 1 

Total  vessels  at  disposal  of  the  Survey  at  end  of  fiscal  year 15 

The  following  is  a  brief  statement  of  the  assignments  of  the  17  dif- 
ferent vessels  at  the  disposal  of  the  Coast  and  Geodetic  Survey  at 
some  time  within  the  fiscal  year : 

Arcturus. — This  vessel  was  transferred  to  the  Coast  and  Geodetic 
Survey  by  the  Navy  Department  under  authority  of  the  Executive 
order  of  May  24,  1919,  above  cited.  The  transfer  was  effected  May 
5,  1919.  She  was  stationed  at  New  York  City  when  taken  over. 
From  the  time  of  the  transfer  to  the  close  of  the  fiscal  year  she  re- 
mained at  New  York  where  she  was  being  put  into  condition  for 
making  surveys  for  this  Bureau. 

Bocae. — The  Bache  was  returned  to  the  Coast  and  Geodetic  Survey 
from  the  Navy  Department  by  authority  of  the  Executive  order  of 
February  26, 1919,  which  directed  that  she  be  returned  not  later  than 
April  1,  1919.  From  that  time  until  the  end  of  the  fiscal  year  she 
was  being  put  into  condition  to  take  up  survey  work  for  the  Bureau. 

Cosmos. — The  Cosmos  is  a  small  vessel  used  by  the  Bureau  when 
making  inshore  surveys  in  Alaskan  waters.  When  not  in  commis- 
sion she  is  pulled  out  of  the  water  and  stored  in  a  boathouse  main- 
tained by  the  Bureau.  She  was  in  commission  from  July  25  to  Sep- 
tember 30,  1918.     During  the  rest  of  the  year  she  was  in  storage. 

Exflorer. — The  Explorer^  which  had  been  taken  over  by  the  Navy 
Department  by  the  Executive  order  of  September  24,  1917,  was  re- 
tained bv  the  Navy  until  April  1,  1919.  when  she  was  transferred 
to  the  Coast  and  Geodetic  Survey  by  authority  of  the  Executive 
order  of  February  26,  1919.    In  my  report  for  the  fiscal  year  ended 
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June  30,  1917,  on  page  60  I  made  the  following  statement  regarding 
the  Explorer : 

In  the  design  and  construction  of  this  vessel,  it  was  endeavored  to  provide 
for  the  utmost  space  in  her.  To  provide  this  space,  some  of  the  strengthening 
members  usually  provided  in  a  vessel  were  omitted.  While  no  weakness  was 
noticed  in  consequence  of  the  absence  of  t^ese  strengthening  members  during 
her  earlier  work,  she  is  now  showing  their  absence,  and  in  rough  seas  her 
sides  are  pliable  to  the  extent  that  the  bolts  holding  them  together  are  subject 
to  shearing  stresses,  and  if  she  is  continually  employed  in  rough  seas,  it  means 
that  she  will  ultimately  become  too  weak  to  be  of  any  service. 

Because  of  this  structural  weakness  and  the  belief  that  the  vessels 
which  have  been  received  from  the  Navy,  after  they  have  undergone 
certain  alterations,  will  be  capable  of  executing  more  work  at  the 
same  cost,  and  the  same  amount  of  work  at  less  cost  than  will  be 
possible  with  the  Explorer^  no  attempt  has  been  made  to  put  her  in 
the  field  since  her  return  from  the  Navy.  She  will,  however,  be 
used  temporarily  as  a  housing  vessel  for  detached  parties  in  Ala^an 
waters. 

Fathomer—T)[)is  vessel  operated  in  the  Philippine  waters  and 
was  in  commission  throughout  the  entire  fiscal  year. 

Hydrographer, — This  vessel  was  in  commission  throughout  the 
entire  fiscal  year  in  Atlantic  coast  and  Gulf  coast  waters. 

Isis, — This  vessel  was  returned  to  the  Coast  and  Geodetic  Survey 
by  the  Navy  Department  by  authority  of  the  Executive  order  of 
J^ebruary  26,  1919,  which  provided  that  she  should  be  returned  by 
April  1,  1919.  From  the  time  of  her  return  to  the  close  of  the  fiscal 
year  she  was  being  outfitted  and  overhauled  to  fit  her  for  resuming 
her  normal  surveymg  duties. 

Matchless, — This  vessel  is  a  wood,  two-masted  schooner.  She  was 
built  at  Key  West,  Fla.,  in  the  year  1859.  Of  late  years  she  has  been 
used  as  a  house-boat  from  which  parties  operated  in  making  surveys 
of  inland  waters.  Experience  developed  the  fact  that  she  was  no 
longer  economically  operated,  even  for  this  purpose,  and  accordingly, 
the  necessary  steps  were  taken  and  she  was  sold  June  28, 1919. 

Natomcu — ^This  vessel  was  transferred  to  the  Coast  and  Geodetij 
Survey  from  the  Navy  Department  by  authority  of  the  Executi/e 
order  of  May  24,  1919.  The  transfer  was  effected  April  9,  1^19. 
From  that  date  until  May  23  she  was  being  put' into  condition  to 
take  up  survey  work  for  this  Bureau.  Her  field  of  operation  will  be 
on  the  Pacific  coast.  She  left  New  York  on  May  23  for  the  F  acific 
coast  and  had  reached  the  Canal  Zone  June  30. 

Note. — ^Whlle  the  Natoma  had  not  rencheti  her  field  of  operation  by  tie  close 
of  the  fiscal  year  for  which  this  report  Is  written.  It  was  particularly  grati- 
fying to  me  to  receive  a  letter  from  our  inspector  in  charge  of  our  fieUi  station 
at  San  Francisco,  Calif.,  under  date  of  July  31,  1919,  containing  the  lollowing 
statement:  "The  arrival  of  the  Naiovia  was  particularly  timely,  as  a  request 
had  been  received  from  Admiral  Rodman,  in  command  of  the  Pacldc  Fleet, 
for  an  examination  of  the  Bonita  Channel,  and  in  particular  the  location  of 
the  5-fathom  curve  on  the  western  edge  of  the  channel,  along  thv;  *  Potato 
Patch.* "  Admiral  Rodman  asked  that  the  result  of  the  examlnatioa  be  fur- 
nished him  on  or  before  August  10.  At  the  date  of  this  report  the  work  Is 
In  progress. 

Onward, — This  vessel  was  transferred  to  the  Coast  and  Geodetic 
Survey  from  the  Navy  Department  by  authority  of  Executive  order 
of  May  24, 1919.    The  transfer  was  effected  April  19, 1919 ;  from  that 
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date  until  the  close  of  the  fiscal  year  she  was  bein^  overhauled  and 
altered  for  the  purpose  of  taking  up  survey  work  for  the  Coast  and 
Geodetic  Survey. 

Pathpnder. — ^This  vessel  operated  in  Philippine  waters  throughout 
the  entire  fiscal  year. 

Patterson. — In  my  report  for  the  fiscal  year  ended  June  30,  1917, 
on  page  61 1  made  the  following  statement  regarding  the  Patterson: 

The  barkentine  Patterson  is  structurally  too  weak  to  be  used  In  exposed 
waters  and  too  expensive  of  operation  to  be  used  as  a  house-boat  for  inside 
surveys.  She  has  lately  been  employed  in  making  surveys  of  the  inside  Alaskan 
waters,  but  is  such  an  antiquated  craft  that  the  overhead  cost  of  operation 
makes  the  results  far  less  in  quantity  and  more  costly  than  they  would  be  with 
a  modem  vessel.    The  Patterson  was  built  85  years  ago. 

By  the  Executive  order  of  February  26,  1919,  the  Patterson  was 
directed  to  be  returned  to  the  Coast  and  Geodetic  Survey  not  later 
than  April  1, 1919.  Under  date  of  May  26, 1919, 1  made  the  follow- 
ing recommendation  to  you  regarding  the  Patterson: 

The  Fonoardf  esi-Patterson,  is  virtually  an  auxiliary  sailing  vessel  of  such 
small  steaming  power  that  she  can  not  make  headway  against  a  heavy  wind. 
Ck)nsequently,  her  use  on  an  exposed  coast  where  there  are  no  harbors  Is 
hazardoms.  As  hydrography  can  not  be  efficiently  executed  to-day  under  sail* 
the  only  use  to  which  this  vessel  can  be  put  as  a  surveying  craft  is  in  the 
transportation  of  parties  between  Seattle  and  Alaska.  On  arrival  in  Alaska 
she  is  of  little  use  except  as  a  house-boat,  because  her  low  power  and  slow 
speed  prevent  her  from  executing^  enough  hydrography  to  Justif!y  the  cost  of 
operation.  The  Bureau  considers  this  an  inefficient  way  to  operate  a  hydro- 
graphic  party. 

It  accordingly  has  met  with  your  approval,  that  she  be  disposed 
of,  and  this  will  be  done  as  soon  as  the  necessary  formalities  can  be 
complied  with. 

Ranger. — ^The  Ranger  was  transferred  to  the  Coast  and  Gteodetic 
Survey  from  the  Navy  Department  under  authority  contained  in 
Executive  order  of  May  24,  1919.  The  transfer  was  effected  April 
28, 1919.  Parties  from  her  effected  local  surveys  in  New  Yprk  Har- 
bor between  the  date  of  transfer  to  the  close  of  the  fiscal  year.  At 
the  same  time  she  was  being  overhauled  and  outfitted  for  purposes  of 
going  to  the  field  and  making  surveys. 

Romblon. — ^This  vessel  was  employed  in  making  surveys  of  the 
Philippine  waters  throughout  the  fiscal  year. 

Surveyor.— She  was  returned  from  the  Navy  Department  under 
authority  of  the  Executive  order  of  February  26,  1919.  The  return 
was  effected  April  1,  1919.  From  April  1  to  April  21,  she  was  at 
Norfolk,  Va.,  in  preparation  for  leaving  for  the  Pacific  coast  to  take 
up  surveys  in  Alaskan  waters.  En  route  to  Alaska  she  took  deep- 
sea  soundinjp  on  the  steamer  track  from  Norfolk  to  the  Panama 
Canal  and  from  the  Panama  Canal  to  San  Diego,  Calif.  She  had 
not  reached  Alaskan  waters  by  the  close  of  the  fiscal  year. 

Wenonah. — ^This  vessel  was  transferred  to  the  Coast  and  Geodetic 
Survey  from  the  Navy  Department  by  authority  of  the  Executive 
order  of  May  24,  1919.  The  transfer  was  effected  April  12,  1919. 
From  that  date  until  June  7,  the  vessel  was  being  overhauled  and 
outfitted.  On  April  7  the  vessel  left  for  the  Pacific  coast,  where  she 
will  be  employed  in  making  surveys.  She  also  took  deep-sea  sound- 
ings en  route  to  the  Pacific  coast. 
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As  to  the  relative  size  of  surveying  vessels  now  controlled  by  this 
Bureau,  I  believe  the  following  statement  will  be  instructive : 


Gross  tonnage. 

Purveyor  1,000 

Pathfinder   690 

Patterson  600 

Arcturus 456 

Fathomer 431 

Romblon 411 

Isis 877 

Bache    370 

Ship  and  latmch  hydrography. — 

.Ship  hydrography  performed  during  the  fiscal  year: 

Chesapeake  Bay 

Vicinity  of  Key  West,  Fla. 


Gross  tonnage. 

Explorer 335 

Wenonah    240 

Ranger 219 

Onward 157 

Matchless , 118 

Hydrographer 116 

Natoma 112 


Square 
statute  mild. 


435 
72. 


Hampton  Roads  and  vicinity - 277 

Phlllw)ine  Islands 2, 885. 5 


Total- 


8,609.7 


XAunch  hydrography : 

Turtle  River,  Ga 

Miami,  Fla 

Morro  Bay,  Calif  .. 

Cook  Inlet,  Alaska . 

.  Philippine  Islands. 

Total 


1.8 
82 
4 

1.8 
820.6 


409.7 


Wire-drag  surveys. — ^There  were  five  wire-drag  parties  in  the  field 
within  the  year.  For  purposes  of  identification  they  were  given  des- 
ignation numbers. 

Square  mUea. 

Wire-drag  party  No.  1 :  This  party  was  in  the  field  from  July  1  to  Novem- 
ber 25, 1918.  It  operated  in  Long  Island  Sound,  Fishers  Island  Sound, 
Block  Island  Sound.    It  covered 97 

Wire-drag  party  No,  2 :  This  party  was  In  the  field  from  July  Ito  Novem- 
ber 15,  1918.  It  operated  along  the  New  England  coast  and  in  Passa- 
maquoddy  Bay.    It  covered 220. 6 

Wire-drag  party  No.  3 :  This  party  was  in  the  field  from  July  1  to  Septem- 
ber 27, 1918.    It  operated  In  Cook  Inlet,  Alaska.    It  covered 24. 8 

Wire-drag  party  No.  4 :  This  party  was  in  the  field  from  April  18  to  June 
5, 1919.    It  operated  In  Lake  Tahoe,  Calif.    It  covered 80 

Wire-drag  party  No.  5:  This  party  was  in  the  field  from  July  1  to  Novem- 
ber 26, 1918.  It  operated  in  Long  Island  Sound,  Fishers  Island  Sound, 
Block  Island  Sound.    It  covered 138. 2 


Total 510.6 

Reinsion  surveys. — Revision  surveys  were  made  in  the  localities 
named  below. 

Square  miles. 

•Coast  of  Massachusetts 68 

Pascagoula,  Miss 5 

•Commencement  Bay,  Wash 9 

Total 82 

Current  observations. — ^As  you  are  aware,  Congress  last  year 
authorized  a  nominal  extra  compensation  to  employees  of  the  Bureau 
of  Lighthouses  stationed  on  lightships  when  th^  are  engaged  in 
making  current  observations  for  this  Bureau.    Observations  were 
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begun  as  soon  as  instruments  could  be  procured  and  installed, 
table  below  shows  what  was  accomplished  during  the  year: 


The 


Light  vessel. 

State. 

Station. 

Time  em- 
ployed. 

Itf^TIA 

0   0    13 

0    S    20 

do 

0    6      0 

New  York 

0    3      4 

Massachusetts 

0    7      0 

New  York 

0    10 

New  Jersey 

0    3    24 

..  ..do 

0    9      0 

Delaware 

0    6      0 

Virginia 

0    4      0 

..  .do 

0    9      0 

do 

0    2      0 

North  OaroMnft 

0    2      0 

do 

0    9      0 

do 

0    9      0 

floiith  f^arolina 

0    2      0 

Georgia 

0    7      0 

Texas 

0    4      0 

riftlifnmla 

0    9      0 

do 

0    9      0 

Oregon 

0    7      0 

Wellington 

0    6      0 

do 

0    6     0 

Total 

23 

10    7      1 

Short  series  of  current  observations  were  made  at  the  following 
localities : 


Locality. 


Time 
employed. 


Cape  Porpoise  Harbor,  Me 

Portsmouth  Harbor  and  vicinity,  N.  H 

Block  Island  Sound,  R.  1 

York  River,  Va 

Hampton  Roads,  Va 

Chesapeake  Bay,  Va 

ramlico  Sound,  N.C 

Mobile  Bav,  Ala 

Mississippi  Sound,  Miss 

Rieolets,  La 

Morro  Bay,  Calif 

Total 


0  3 

0  23 

0  11 

0  14 

0  21 


5    18 


Tidal  ohservations. — Tidal  observations  were  made  throughout  the 
year  at  the  following  permanent  tidal  stations : 


1.  Portland,  Me. 

2.  Fort  Hamilton,  N.  Y. 

3.  Atlantic  City,  N.  J. 

4.  Philadelphia,  Pa. 

5.  Baltimore,  Md. 

6.  Fernandina,  Fla. 


7.  Key  West,  Fla. 

8.  Cedar  Keys,  Fla. 

9.  Galveston,  Tex. 

10.  San  Diego,  Calif. 

11.  San  Francisco,  CaUf. 

12.  Seattle,  Wash. 


Important  tidal  observations  were  made  at  the  following  stations: 


1.  St.  Andrew,  New  Brunswick. 

2.  Midjik  Bluff,  New  Brunswick. 

3.  Eastport,  Me. 

4.  Jonesport,  Me. 

5.  Block  Island,  R.  I. 


6.  Stonlngton,  Conn. 

7.  Little  Gull  Island,  N.  Y. 

8.  New  Suffolk,  N.  Y. 

9.  Sandy  Hook,  N.  J. 

10.  Breakwater  Harbor,  Del. 
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lli  Cape  Charles  City.  Va. 

12.  Fi Shermans  Island,  Va. 

13.  Gloucester  Point,  Va. 

14.  York  River,  Davis  Wharf,  Va. 

15.  Thimble  Shoal  Lighthouse.  Va. 

16.  Wolftrap  Lighthouse,  Va. 

17.  York  Spit  Lighthouse,  Va. 

18.  Back  River,  Va. 

19.  Old  Point  Comfort,  Va. 

20.  Miles  Watch  House,  Va. 

21.  Middle  Ground  Lighthouse,  Va. 

22.  Newport  News,  Va. 

23.  Sewall  Point,  Va. 

24.  Lynnhaven  Roads,  Va. 

25.  Brunswick,  Ga. 

26.  St.  Augustine,  Fla. 

27.  Miami,  Fla. 


28.  Cutler,  Fla. 

29.  Cape  Florida,  Fla. 

30.  Fort  Morgan,  Ala, 

31.  Pinto  Island.  Ala. 

32.  Alabama  Port,  Ala. 

33.  Weeks  Bay,  Ala. 

34.  Great  Point  Clear,  Ala. 

35.  Morro,  Morro  Bay,  Calif. 

36.  The  Strand,  Morro  Bay,  Calif. 

37.  Ketchikan,  Alaska. 

38.  Craig,  Alaska. 

39.  Petersburg,  Alaska. 

40.  Port  Chatham,  Alaska. 

41.  Anchorage,  Alaska. 

42.  Malbinchllao  Island,  P.  I. 

43.  Illulluk  Bay,  P.  I. 

44.  Mericaban  Barrio,  P.  I. 


Topography  in  connection  with  hydrographic  work  was  executed 
as  follows: 

Square  miles. 

Vicinity  of  Hampton  Roads  and  York  River.  Va 11. 5 

Turtle  River,  Ga 2. 2 

Virgin  Islands 55. 5 

Vicinity  of  Morro  Bay,  CaUf 10. 5 

Vicinity  of  Keete  Inlet,  Alaska 16 

Vicinity  of  Cook  Inlet,  Alaska 1 

Philippine  Islands 511. 7 

Total 608.4 

GEODESY. 

Triangulation. — ^Primary  trian^lation  was  executed  from  the 
ninety-eighth  meridian,  in  the  vicinity  of  Waco,  Tex.,  to  Robeline, 
La.  The  length  of  the  scheme  is  255  miles,  and  an  area  of  3,570 
square  miles  was  covered.  Secondaiy  tri  angulation  was  run  from 
Sanford,  N.  C,  to  the  vicinity  of  Madison,  NT  C.  The  len^h  of  the 
scheme  is  120  miles,  and  the  area  covered  is  1,700  square  miles.  Sec- 
ondary triangulation  was  also  run  from  Turkey  Point  Light  to  Sandy 
Point  Light,  Chesapeake  Bay.  The  length  of  this  scheme  is  87  miles, 
and  the  area  covered  is  210  square  miles. 

Tertiary  triangulation:  Morro  Bay,  Calif.,  length  of  scheme,  6 
miles;  area  covered,  8  square  miles.  Key  Biscayne,  in  the  vicinity 
of  Miami^  Fla.,  length  or  scheme,  15  miles;  area  covered,  42  square 
miles.  Vicinity  of  Charleston,  S.  C,  length  of  scheme,  14  miles; 
area  covered,  27  square  miles. 

Primary  traverse:  A  primary  traverse  was  run  from  Vaughan, 
N.  C,  to  Blaney,  S.  C.  The  length  of  the  line  of  primary  traverse 
is  285  miles.  Another  primary  traverse  was  run  from  Wilmington 
to  Sanford,  N.  C.    The  length  of  this  line  is  125  miles. 

Reconnoissance :  One  arc  of  reconnoissance  extends  from  the  vi- 
cinity of  Waco,  Tex.,  eastward  to  Robeline,  La.  The  length  of 
this  reconnoissance  is  256  miles.  Another  reconnoissance  was  run 
in  the  vicinity  of  Prescott,  Ariz.  This  reconnoissance  is  50  miles  in 
len^h.  Also  a  line  of  reconnoissance,  50  miles  in  length,  was  run 
in  flie  vicinity  of  Richfield,  Utah. 
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The  following  summary  gives  the  statistics  of  the  above  accom- 
plishments : 


Length  of     Area 
oowcd* 


Primary  triangulation... 
Secondary  triuigulation. 
Tertiary  triangiDation. . . 

TotaL 

Reconnoiasance 

Primary  traverse 


2S5 
167 
34 


8qnmr$ 
miUa, 
S,570- 

77 


446 


6,667 


355 

seo 


Precise  levels, — There  were  1,190  miles  of  precise  leveling  run  dur- 
ing the  fiscal  year  1919.    The  lines  of  precise  leveling  are  as  follows: 

Mllee. 

Jeanerette  to  New  Orleans,  La 115- 

Fifteen  miles  east  of  Pensacola  to  River  Junction,  Pla 124 

Pour  miles  south  of  Margaret  to  Moncure,  N.  C 166 

Blaney,  S.  C,  to  Moncure,  N.  C 149^ 

Wilmington  to  Sanford.  N.  C 132 

Greensboro  to  Sanford,  N.  C 4T 

Harllngen  to  Eagle  Pass,  Tex 311 

Hlllsboro,  Tex.,  eastward   (estimated) 82 

Troy  to  Whitehall,  N.  Y 76 

Total 1,190 

Magnetic  observations, — In  the  continuation  of  the  magnetic  sur- 
vey of  the  United  States,  observations  were  made  during  the  year 
at  77  stations  in  11  States,  of  which  34  were  new  primary  stations, 
17  auxiliary  stations,  22  repeat  stations  for  the  determination  of 
secular  change,  and  4  new  stations  in  old  localities.  Meridian  lines 
were  established  when  they  were  requested  by  the  local  authorities. 

The  observatories  at  Cheltenham,  Md.,  Vieques,  P.  R.,  Tucson, 
Ariz.,  Sitka,  Alaska,  and  near  Honolulu,  Hawaii,  were  in  operation 
throughout  the  year.  A  continuous  photographic  record  was  secured 
of  the  variations  of  declination,  horizontal  intensity,  and  vertical 
intensity.    Absolute  observations  were  made  at  least  once  a  week. 
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CHAPTEE  III. 

SHOWING  CONDITIONS  AND  NEEDS  OF  HYDROGRAPHIC  AND  GEO- 
DETIC SURVEYS,  WITH  ILLUSTRATIONS— UNITED  STATES  AND 
POSSESSIONS. 

HYDROGRAPHIC  SURVEYS. 

The  discussion  of  the  condition  of  the  hydrographio  surveys  of 
our  coasts  is  taken  up  section  by  section  from  northward  to  south- 
ward on  the  Atlantic  coast  and  southward  to  northward  on  the 
Pacific  coast.  It  is,  of  course,  impossible  within  the  limit  of  the 
scope  of  this  volume  to  give  a  detailed  analysis  of  conditions  for 
every  small  inlet,  bay,  and  harbor.  What  will  be  undertaken  will 
be  to  show  in  general  terms  the  condition  of  the  surveys  of  the  im- 
portant areas  and  what  needs  to  be  done  to  enable  the  charting  of 
all  dangers  to  navigation,  many  of  which  are  now  suspected  but  un- 
determined. To  facilitate  reference  to  the  text  and  to  the  locality^ 
I  have  inserted  diagrams  on  which  the  important  steamer  courses 
are  indicated  and  numbered  and  the  paragraphs  of  the  text  relating 
to  these  areas  bear  corresponding  numbers. 

1.  Deep  drafts  along-shore  course  from  the  Canadian  houndary 
to  the  outer  limit  of  Isle  au  Haut  Bay, — The  entire  area  that  this 
course  covers  is  a  region  of  ledges  and  bowlders.  The  ledges  rise 
Bbruptly  from  the  deep  water  and  the  bowlders  ordinarily  lie  singly 
or  in  clusters  on  an  otherwise  flat  bottom,  so  that  the  navigator 
can  not  depend  on  the  lead  to  avoid  them.  This  area  is  as  yet  un- 
touched by  the  wire  drag  with  the  exception  of  a  section  about  15 
miles  in  extent  between  Machias  Seal  Islands  and  Petit  Manan 
Island.  There  are  a  number  of  tdK^ns  along  this  course  that  depend 
largely  on  water-borne  traffic  for  their  supplies.  The  commerce  con- 
sist in  fuel  and  miscellaneous  merchandise  constituting  the  supply 
of  the  smaller  and  larger  fashionable  summer  resorts,  of  which  the 
largest  is  Bar  Harbor,  Me.  The  exceptionally  rocky  coast  makes 
it  certain  that  a  wire-drag  survey  will  result  in  the  discovery  of  many 
rocks  which  now  endanger  the  safety  of  commerce  over  this  course. 

2.  Frenchman  Bay. — ^This  body  of  water  lies  westward  of  Schoodic 
Peninsula  and  eastward  of  Mount  Desert  Island.  It  is  the  approach 
to  the  town  and  important  summer  resort  of  Bar  Harbor,  Winter 
Harbor,  South  West  Harbor,  North  East  Harbor,  and  many  small 
villages.  The  bay  is  frequeuted  by  many  passenger  steamers,  yachts, 
small  craft,  fishing  vessels,  and  a  few  cargo  vessels.  This  area  has 
been  dragged,  though  not  to  depths  now  considered  necessary.  The 
value  of  tne  work  is  further  impaired  by  the  necessity  of  passing  over 
not  less  than  14  miles  of  undragged,  doubtful  area  m  order  to  reach 
the  bay  from  the  open  sea. 
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3.  Irdand  thoroughfares  from  Mount  Desert  Island  to  Rockland. — 
There  is  a  series  of  valuable  inside  passages  along  the  Maine  coast 
that  are  very  narrow  in  places  and  wind  between  rocky  ledges. 
Owing  to  the  nature  of  the  bottom  they  are  particularly  likely  to  be 
obstructed  by  pinnacle  rocks  or  the  extension  of  narrow  ridges  out 
into  the  channel.  The  only  part  of  these  channels  which  has  been 
dragged  lies  between  Blue  Hill  Bay  and  the  western  entrance  of 
Penobscot  Bay.  The  results  obtained  have  been  so  startling  that  thev 
clearly  indicate  danger  in  the  use  of  channels  that  have  been  dragged. 

4.  Penobscot  River. — This  river,  emptying  into  the  head  of  Penob- 
scot Bay,  forms  the  approach  to  the  towns  ot  Bucksport,  Winterport, 
Hampden,  and  Brewer,  and  the  city  of  Bangor,  the  latter  two  at  the 
head  of  navigation,  about  24  miles  above  Fort  Point  Lighthouse  at 
the  entrance.  It  has  considerable  trade  in  regular  steamer  drawing 
about  10  feet,  and  many  vessels  of  deepest  draft  ordinarily  trading  to 
Bangor  being  about  18  leet.  I^aotically  the  entire  river  above  Bangor 
is  used  in  lumbering.  From  the  mouth  of  the  river  to  Bangor  there 
is  no  positive  certainty  of  the  absence  of  all  dangei;^  to  navigation 
until  tne  area  has  been  dragged. 

5.  Penobscot  Bay. — In  Penobscot  Bay  every  port  has  benefited  by 
the  practical  completeness  of  the  wire-drag  work.  There  are,  how- 
ever, some  of  the  less  important  sections  to  be  dragged  and  some  of 
the  approaches  from  the  eastward  are  not  yet  completed.  The  wire 
drag,  as  used  by  the  Coast  and  Geodetic  Survey,  was  developed  in 
this  region,  and  some  of  the  area  was  not  dragged  to  the  depth  now 
believed  necessary.  The  size  of  vessels  has  increased  rapidly,  and 
additional  work  is  necessary  to  protect  this  increased  draft.  As  it 
has  required  time  to  solve  all  the  problems  involved  in  dragging  to 
this  greater  depth,  it  is  probable  that  much  of  the  deeper  part  of 
Penobscot  Bay  will  later  have  to  be  dragged  to  a  greater  depth. 

6.  Penobscot  Bay  to  Gasco  Bay  {deep  draft). — ^The  coast  of  New 
England  throughout  its  length  presents  practically  one  uniform 
problem  to  the  hydrographic  engineer.  Surveys  of  varying  degrees 
of  completeness  have  been  made  of  the  entire  area,  and  it  is  possible 
for  navigators  to  select  channels  which  are  apparently  safe.  They 
would  be  of  ample  depth  if  it  were  not  for  the  ice- worn  granite  rock 
or  the  large  bowlders  deposited  dii'ling  the  glacial  period.  The  lead 
line  is  not  adapted  to  find  without  assistance  dangers  of  this  char- 
acter. This  thoroughfare  presents  uneven  and  rocky  bottom  between 
Monhegan  Island  and  the  eastern  entrance  to  Casco  Bay,  which 
should  oe  dragged  to  remove  all  doubt  of  the  existence  of  pinnacle 
rocks  or  small  ledges. 

7.  Penobscot  Bay  to  Casco  Bay  {moderate  draft) . — From  the  west- 
em  entrance  of  Penobscot  Bay  to  Casco  Bay  there  has  been  no  wire- 
drag  work  done.  The  inside  route  is  constantly  used  by  coasting 
steamers,  but  it  is  certain  that  it  has  within  its  limit  many  uncharted 
rocks,  some  known  locally  and  some  imknown. 

8.  Booth  Bay  Harbor. — ^This  forms  the  approach  to  the  town  of 
Booth  Bay  Harbor  and  numerous  smaller  summer  resorts.    It  is  fre- 
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quented  by  many  vessels,  and  by  a  large  number  of  fishing  boats  and 
pleasure  craft  in  summer.  It  is  one  of  the  best  anchorages  on  ttie 
coast  of  Maine  and  is  much  used  as  a  harbor  of  refuge  by  all  classes 
of  vessels.    This  area  is  in  urgent  need  of  a  wire-drag  survey. 

9  Kennebec  River. — It  is  the  approach  to  the  cities  of  Bath  and 
Augusta,  the  towns  of  Woolworth,  Kichmond,  and  Gardiner,  and 
numerous  smaller  villages  and  summer  resorts.  The  river  has  con- 
siderable water-borne  commerce.  The  deepest  draft  being  about  21 
feet  to  Bath  and  14  feet  to  Augusta.  There  is  urgent  need  for  a 
wire-drag  survey  of  this  river. 

10.  Casco  Bay. — Casco  Bay  and  the  approaches  to  Portland  have, 
been  dragged  with  the  result  of  finding  numerous  uncharted  shoals, 
thereby  furnishing  important  evidence  of  the  need  of  completing  the 
survey  to  the  eastward  and  westward.  A  resurvey  of  inner  Casco 
Bay  is  badly  needed,  the  glaciers  having  left  a  series  of  long  narrows 
and  dangerous  ledges  which  require  closer  examination. 

11.  Portland  Harbor  and  afproaches. — These  have  been  dragged, 
and  all  dangers  to  navigation  are  shown  on  the  charts. 

12.  Portland  to  Portsmouth  {moderate  draft). — Westward  of 
Portland  the  succession  of  sand  beaches,  of  which  Old  Orchard  is  the 
best  known,  might  appear  to  indicate  an  absence  of  rocks  in  this 
region.  The  depth  of  sand  above  the  underlying  rock  is  not  great, 
however,  and  pinnacle  rocks  occur  outside  these  beaches.  South- 
ward of  Cape  Porpoise  the  surveys  are  entirely  inadequate,  and  the 
need  of  immediate  surveys  is  evident  by  the  appearance  on  the  chart 
of  a  rocky  shoal  with  6  fathoms  or  less,  marked  "  position  doubtful." 
This  was  recently  reported  by  a  fisherman,  but  it  has  not  yet  been 
practicable  to  locate  it.  However,  arrangements  are  made  to  extend 
the  wire-drag  survey  from  Boon  Island  to  a  junction  with  the  wire- 
drag  work  at  Cape  Elizabeth,  Me.,  beginning  July  1, 1919.  This  will 
include  the  area  reported  dangerous. 

13.  Portland  to  Cape  Ami  {deep  draft). — ^The  region  from  Boon 
Island  to  Isle  of  Shoals  is  very  rocky,  and  its  importance  as  the  ap- 
proach to  Portsmouth  is  so  well  recognized  that  work  is  now  pro- 
gressing, on  the  completion  of  which  a  perfectly  safe  track  will  be 
provided  from  Portland  to  the  vicinity  of  Cape  Ann. 

14.  Portsmouth  Harbor. — ^This  area  has  been  dragged,  and  all 
dangers  to  navigation  are  known. 

16.  Massachusetts  coast  north  of  Gape  Ann. — From  the  New 
Hampshire  border  to  Cape  Ann  the  shores  are  entirely  different  from 
those  to  the  north  or  south.  There  are  high  sand  bluffs  in  places  and 
low  sandy  shores  in  others.  As  a  result  the  depths  along  the  shore 
are  changeable,  and  though  they  have  been  recently  surveyed,  they 
will  need  further  attention. 

16.  Cape  Ann  to  Cape  Cod  Cofndl. — ^A  completely  dragged  area- 
extends  from  Cape  Ann  to  the  Cape  Cod  Canal  and  from  the  head 
of  Buzzards  Bay  to  Sakonnet  Point,  R.  I.  With  the  exception  of  the 
inner  part  of  Boston  Bay  and  the  areas  near  the  shores  of  Buzzards 
Bay,  this  important  survey  is  complete.  This  work  was  made 
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especiaUy  necessary  by  the  opening  of  the  Cap  Cod  Canal  in  1915, 
the  original  surveys  having  oeen  made  while  the  commerce  of  the 
region  was  relatively  miimportant.  A  nmnber  of  shoals  were  found 
of  less  than  the  proposed  canal  depth,  so  that  the  needs  would  at 
some  further  date  make  it  necessary  to  deepen  this  canal  to  take  care 
of  the  largest  vessels.  With  this  view,  the  drag  was  carried  at  a  suflS- 
cient  depfli  to  meet  such  reauirements.  Even  should  a  depth  of  40 
feet  be  adopted  for  the  canal,  the  present  survevs  of  the  approaches 
will  be  found  adequate,  and  where  less  depths  have  been  found  the 
information  will  be  invaluable  to  the  engineers  making  the  improve- 
ment. 

17.  From  Boston  south  outside  Cape  Cod. — ^Much  of  the  traflSc  be- 
tween eastern  New  England  and  points  west  and  south  passes  outside 
of  Cape  Cod ;  most  of  it  through  Nantucket  and  Vineyard  Sounds. 
Off  Cape  Cod  the  surveys  are  not  complete.  In  Nantucket  Sound  the 
entire  route  is  through  channels  bounded  by  shifting  sand,  and  re- 
quire revision  work  from  time  to  time.  In  one  part  of  the  channel 
most  used,  through  Pollock  Rip  Slue,  a  shoal  was  formed  in  the  last 
few  years  that  has  been  steadily  narrowing  and  decreasing  the  depth 
of  the  channel.  A  resurvey  of  parts  of  this  route  is  needed  every  few 
years  to  insure  safety  to  navigation.  No  rocks  around  eastward  of 
Cape  Cod,  but  in  the  north  half  of  Nantucket  Sound  and  the  western 
part  of  Vineyard  Sound  large  bowlders  occur  and  wire-drag  work  is 
needed.  At  present  vessels  must  pass  over  10  miles  of  undragged 
area  in  following  the  best  channel  through  Vineyard  Sound. 

18.  From  Cape  Cod  Cam/d  through  Buzzards  Bay. — ^This  route  has 
been  dragged  out  to  the  eastern  limit  of  Block  Island  Sound. 

19.  Narragam^sett  Bay. — ^This  area  has  been  drageed  with  the  ex- 
ception of  the  thoroughfare  leading  through  Mount  Hope  Bay  to  Fall 
Biver,  and  the  small  stretch  to  the  north  and  east  of  Prudence  Island. 

20.  Entram^ce  to  Narragansett  Bay^  Block  Island  Sounds  Fishers 
Island  Sotmdy  and  eastern  port  of  Long  Isla/nd  Soumd. — ^These  areas 
are  in  a  sta^^  of  completion.  Tne  work  of  the  present  season  will 
complete  their  survev  with  the  exception  of  the  central  and  western 
parts  of  Lonff  Island  Sound,  which  remain  to  be  drag^d. 

21.  Gvif  of  Maine. — ^The  portion  of  the  Gulf  of  Maine  of  which 
this  Bureau  makes  surveys  may  be  considered  as  Iving  to  the  west- 
ward of  meridian  67°  0'  and  extending  to  Nantucket  Shoals.  This 
entire  area  has  been  surveyed,  but  the  surveys  are  inadequate.  Not 
only  are  the  soundings  obtained  insufficient,  but  many  of  them  are 
not  located  correctly  on  the  charts.  A  good  example  of  this  is  Ae 
discovery  several  years  aco  that  only  one  shoal  rock  exists  on  Cashes 
Ledge,  where  two  were  charted,  and  that  Sigsbee  and  Ammen  Rocls, 
formerly  shown  4  miles  apart,  are  really  the  same  rock.  These  defects 
in  the  charts  are  serious  for  two  reasons :  The  trans- Atlantic  steam- 
ers approaching  the  ports  of  northern  New  Endand,  especially  Port- 
land and  Boston,  are  unable  to  depend  on  tne  charts  of  the  gulf 
sufficiently  to  locate  themselves  accurately  by  sounding.  This  is 
particularly  serious  during  the  fog  of  summer  which  often  extends 
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far  out  to  sea  and  lasts  for  da^s,  and  during  the  winter  snowstorms. 
In  addition  to  this,  the  fisheries  of  the  Gulf  of  Maine  are  an  im- 
portant national  asset.  Not  only  are  many  important  fishing  banks 
uncharted,  but  the  limit  and  depths  of  known  banks  are  not  cor- 
rectly ffiven.  Besides,  there  is  not  at  present  enough  information 
available  as  to  the  character  of  the  bottom.  The  knowledge  of  rocky 
bottom  may  lead  to  the  discovery  of  good  fishing  grounds. 

22.  Nantucket  Shoals  to  Georges  Banks. — ^Extending  eastward 
from  Nantucket  Sound  there  is  an  inmiense  shoal  area,  consisting  of 
sandy  ridges  which  are  shifted  by  the  waves  and  currents.  Nantucket 
Shoals  extend  about  50  miles  offshore,  then  there  is  a  deep  channel 
followed  by  ridges.  It  is  readily  seen  that  it  is  important  to  keep 
the  channel  surveyed  and  to  examine  the  adjacent  shoals  to  detect 
changes ;  but  it  might  readily  be  asked.  What  is  the  use  of  surveying 
such  areas  as  Nantucket  Shoals,  which  vessels  are  most  careful  to 
avoid?  First,  it  is  necessary  to  be  certain  that  the  outer  limits  of 
these  shoals  are  clearly  defined  in  order  that  they  may  be  avoided. 
Second,  the  shoals  are  important  fishing  grounds.  Third,  more 
careful  surveys  may  develop  safe  channels  for  coastwise  navigation — 
channels  which  are  already  indicated  on  the  charts  but  are  unsafe  to 
use  because  of  inadequate  surveys.  The  existing  surveys  are  no- 
where adequate.  The  shoals  are  so  numerous  and  the  channels  so 
intricate  that  a  difficult  problem  is  presented  in  their  examination 
by  accurate  methods.  The  ground  fisning,  which  has  in  recent  years 
assimied  large  proportions,  is  steadily  moving  seaward.  During  the 
winter  Nantucket  Island  is  the  heactquarters  of  this  industry.  Not 
only  do  the  present  charts  lack  the  needed  information  in  the  search 
for  new  grounds,  but  the  absence  from  the  charts  of  existing  shoals 
is  a  source  of  danger  to  the  boats  running  to  and  from  the  harbor. 
Breakers  often  occur  where  there  is  ample  depth  for  boats  when  the 
water  is  smooth.  This  is  an  excellent  example  of  how  a  region 
usually  avoided  by  commerce  may  be  of  importance  to  an  industry 
which  furnishes  part  of  the  food  supply  of  the  Nation. 

23.  Trans-Atlantio  approach  to  New  York, — ^There  is  scarcely  any 
part  of  our  coast  where  correct  soundings  are  of  more  importand 
than  in  the  approach  to  New  York  from  the  eastward,  as  all  trans- 
Atlantic  steamers  bound  to  that  port  pass  over  this  area.  Many  of 
them  have  to  depend  on  soundings  for  safety.  A  fairly  cood  survey 
of  this  area  is  available,  but  additional  work  should  be  done  by 
modem  methods  in  the  portion  out  of  sight  of  land  so  that  the  neeas 
of  the  enormous  traffic  will  be  met. 

24.  From  Point  Judith  to  New  York. — It  is  almost  unnecessary 
to  go  into  particulars  except  to  make  it  clear  that  the  central  and 
western  parts  of  Lons  Island  Sound  remain  to  be  dragged.  This 
work  will  be  undertaken  at  the  earliest  opportunity.  The  project 
to  deepen  East  River  to  40  feet  makes  it  necessary  to  be  certain 
where  the  channels  with  such  depths  are  located  m  Long  Island 
Sound.  The  work  done  in  Block  Island  Sound  has  defined  the  limit  of 
such  depths  in  the  eastern  approach  to  Long  Island  Sound,  and  it 
is  urgent  that  the  entire  area  should  be  completed  without  delay. 
The  approaches  to  all  the  harbors  on  Long  Island  Sound  should  be 
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dragged.  The  shoaler  bays  are  filled  with  motor  boats,  and  the 
number  in  operation  for  a  given  area  is  probably  greater  than  any- 
where else  in  the  United  States. 

26.  Hudson  River. — ^The  Hudson  River  is  a  valuable  waterway  be- 
tween New  York  and  Albany  and  is  a  part  of  the  canal  system  of 
the  State.  A  few  years  ago  a  dangerous  rock  was  found  directiv 
in  the  path  of  steamers  tetween  New  York  and  Albany.  With 
such  a  possibility  all  the  doubtful  part  of  the  Hudson  should  be 
dragged. 

26.  New  York  Harbor. — New  York  Harbor  has  had  a  recent 
survey,  but  as  it  is  an  area  subject  to  change,  it  will  require  a  survey, 
at  least  in  part,  every  few  years. 

27.  Coast  of  New  Jersey. — ^Along  the  most  of  the  coast  of  New 
3^vsi&y  the  character  of  the  bottom  is  such  that  the  exact  existing 
depths  should  be  ascertained  beyond  all  doubt,  particularly  as  shoals 
dangerous  to  coastwise  traffic  have  been  reported  from  time  to 
time.  The  only  reliable  surveys  along  this  stretch  of  coast  have  been 
made  in  connection  with  searches  for  these  reported  shoals.  East- 
ward of  Cape  May  there  are  shoals  that  need  a  resurvey.  Arrange- 
ments have  been  made  to  b<^n  a  survey  from  Cape  Henlopen  to 
New  York  on  July  1,  1919.  This  survey  will  extend  out  to  the  100- 
fathom  curve. 

28.  Delaware  Bay. — ^Delaware  Bay  has  as  its  most  marked  char- 
acteristic a  series  of  narrow,  fairly  deep  channels  separated  by  lon^, 
narrow  shoals.  These  shoals  are  subject  to  change.  A  survey  is 
needed  now,  and  one  should  be  made  about  every  10  years  in  the*  en- 
trance, and  at  longer  intervals  in  the  upper  bay.  While  dredged 
channels  are  maintained  for  most  of  the  distance  from  the  entrance 
of  the  bay  to  Philadelphia,  vessels  of  moderate  draft  use  the  other 
channels.'  In  view  of  the  importance  of  the  cities  at  the  head  of  the 
bay  and  on  the  river  it  is  highly  important  that  the  needed  survey  of 
Delaware  Bay  be  made  so  that  a  chart  of  the  proper  standard  may  be 
issued. 

29.  Delafwar^  Bay  entrwnce  to  Chesaj>eake  Bay. — From  Delaware. 
Bay  entrance  to  Chesapeake  Bay  there  is  a  succession  of  shoals  and 
banks.  Many  of  these  are  buojred  so  that  moderate-draft  vessels  may 
pass  inside  of  them.  In  certain  regions  it  is  of  the  highest  impor- 
tance th^at  the  survey  should  be  correct  and  kept  up  to  date.  At  only 
one  place  has  a  comprehensive  survey  been  made,  and  this  was  the 
investigation  of  a  reported  shoal.  Arrangements  have  been  made  to 
take  up  the  survey  of  the  entire  area  in  July,  1919. 

80.  ^Uhesafeake  Bay  amd  tributofries. — ^These  have  been  extensively 
surveyed  in  recent  years,  and  a  large  number  of  tributaries  will  not 
require  resurveys  for  many  years.  This  is  also  true  of  the  Potomac 
River.  The  parts  which  need  resurveying  are  parts  of  the  bay  from 
Cape  Charles  to  a  point  opposite  Annapolis,  parts  of  the  James 
River,  and  the  Rappahannock  and  Susquehanna  Rivers.  The  en- 
trance has  been  recently  surveyed,  but  another  survey  will  probably 
be  needed  in  10  years.  The  bay  is  greatly  in  need  of  examination  at 
critical  localities  where  depths  are  near  the  draft  of  vessels ;  frequent 
reports  indicating  presence  of  new  shoals. 
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31.  Chesapeake  Bay  entram^e  to  Cape  Haiteras. — The  diagram 
shows  the  tracks  for  both  the  light-draft  and  deep-draft  vessels. 
While  a  resurvey  is  desired,  the  most  pressing  need  is  that  the  present 
limit  of  shoal  areas  be  accurately  determined. 

32.  Albermaarle  Sound. — Albennarle  Sound  and  its  tributaries, 
with  a  few  exceptions,  have  been  resurvey ed  within  the  last  few  years 
and  will  not  require  resurveying  for  a  long  time.  The  uncompleted 
portions,  includmg  the  North  and  Alligator  Rivers,  should  be  finished 
m  the  near  future,  as  they  form  part  of  the  project  for  a  through  10- 
foot  channel  of  the  inside  waterway  route.  The  Chowan  River,  which 
is  the  western  extension  of  the  sound,  should  also  be  finished,  and  then 
the  surveys  of  this  region  would  be  in  a  most  satisfactory  up-to-date 
condition. 

33.  Croatan  Sound. — Croatan  Sound,  the  connecting  link  between 
Albemarle  and  Pamlico  Sounds,  has  recently  been  resurveyed,  but  the 
depth  is  so  near  to  the  draft  of  vessels  using  it  that  the  surveys  v^\ 
have  to  be  revised  from  time  to  time.  Changes  in  the  main  channel 
have  occurred  within  the  last  two  years. 

34.  PamUco  Sov/nd. — Pamlico  Soimd  has  additional  importance  ow- 
ing to  its  relation  to  the  inland  waterway  route.  The  eastern  half  of 
the  sound  is  well  surveyed,  but  the  entire  western  half  and  the  Neuse 
River,  which,  in  addition  to  its  local  use  as  part  of  the  through  10- 
foot  channel,  have  not  been  covered  by  recent  surveys. 

35.  Diarnond  Shoals. — Diamond  Shoals  off  Hatteras  should  be  re- 
surveyed  chiefly  to  determine  changes  in  their  extent,  and  particu- 
larly to  obtain  a  knowledge  of  the  correct  depths  on  the  seaward  side. 

36.  Cape  Hatteras  to  Winyah  Bay^  S.  C. — Nearly  the  whole  of  this 
area  is  in  need  of  a  new  survey,  as  those  now  charted  are  not  in  suf- 
ficient detail  for  modern  navigation.  Next  to  Diamond  Shoals  in  im- 
portance to  coastwise  navigation  are  the  shoals  extending  seaward 
from  Cape  Lookout  and  Cape  Fear.  They  are  subject  to  change  and 
should  be  examined  at  short  intervals. 

37.  Winyah  Bay  to  Femamdma^  Fla. — From  Winyah  Bay  to 
Femandina,  Fla.  This  region  has  been  recently  surveyed,  the 
work  extending  out  to  the  100- fathom  curve. 

38.  Femandina  to  the  Florida  Reefs. — From  Fernandina  to  the 
Florida  Reefs  the  area  of  moderate  depths  continually  narrows, 
imtil  at  Palm  Beach  the  distance  to  the  100-fathom  curve  is  very 
small.  The  completed  survey  extends  southward  to  a  little  below 
St.  Augustine.  South  of  St.  Augustine,  the  bottom  is  probably  not 
subject  to  change  except  as  noted  below,  and  the  surveys,  while  by 
no  means  complete,  are  fair.  Off  Cape  Canaveral  and  outside  the 
southern  half  of  tne  Indian  River  there  are  extensive  banks  and 
ridges  in  urgent  need  of  resurvey.  Known  depths  of  11  to  16  feet 
a  long  way  offshore  show  the  need  of  further  surveys  to  make  cer- 
tain mat  all  the  shoals  are  correctly  charted.  From  Jupiter  Inlet 
to  Fowey  Rocks,  where  the  Florida  Reefs  begin,  the  deep  water 
approaches  so  close  to  the  shore  that  it  will  be  a  slight  task  to  com- 
plete inshore  work  in  connection  with  the  offshore  surveys. 
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39.  General^  Atlantic  and  Gvlf  coasts, — ^An  explanation  of  the 
method  used  in  locating  a  vessel  by  soundin^z  will  show  why  accurate 
charts  are  particularly  needed  from  New  York  to  Palm  Beach  and 
from  Key  West  to  the  Mexican  border.  At  fixed  intervals  the  vessel 
takes  sounding,  which  are  plotted  to  the  scale  of  the  chart  on  tracing 
paper,  and  this  is  moved  over  the  chart,  keeping  the  line  joining  the 
sounding  parallel  to  the  course  of  the  vessel  until  the  soundings 
agree  with  those  shown  on  the  chart  If  the  charts  are  correct  and 
based  on  a  sufficiently  modem  survey,  the  method  is  one  of  the  best 
known  for  locating  its  position.  If,  on  the  other  hand,  the  soundings 
are  few  and  far  apart  so  that  the  ship's  soundings  fall  between  them, 
and  if  those  on  the  chart  are  wrongly  placed,  this  method  becomes 
much  more  difficult  and  an  accidental  agreement  may  lead  the  vessel 
into  danger.  From  New  York  to  Cape  Hatteras  the  charts  are  fairly 
good,  by  no  means  good  enough  to  meet  the  full  needs  of  navigation, 
but  the  work  requi^  to  bring  them  up  to  date  has  been  postponed, 
as  the  need  for  resurveys  has  been  more  urgent  farther  south.  Up 
to  a  few  years  ago  the  offshore  surveys  from  Cape  Hatteras  to  the 
Florida  Keefs  were  almost  unbelievably  deficient.  This  condition 
is  being  remedied  as  rapidly  as  possible,  and  between  Winyah  Bay, 
S.  C,  and  St.  Augustine,  Fla.,  the  off^ore  work  out  to  the  Guli 
Stream  is  complete.  It  is  important  that  this  work  be  extended  both 
north  and  south  from  its  present  limit  as  rapidly  as  possible. 
With  adequate  funds  full  advantage  can  be  taken  of  the  seasons 
and  by  working  north  in  the  summer  and  south  in  the  winter  the 
cost  of  the  work  will  be  greatly  reduced. 

40.  Indian  River, — There  have  been  no  recent  surveys  of  these 
waters.    Revisionary  work  is  needed. 

41.  Biscayne  Bay, — ^Recent  surveys  have  been  made  of  this  area. 
In  the  vicinity  of  Miami  and  as  far  south  as  Fowey  Rocks. 

42.  Vicinity  of  Fowey  Rocks  Light, — No  recent  surveys  have  been 
made.  Inshore  and  onshore  work  is  needed.  The  present  surveys 
are  not  sufficient  in  detail. 

43.  Coast  of  Florida  frora  Palm  Beaxih  around  to  Cedar  Keys. — 
For  a  distance  along  the  shore  of  567  miles  from  Palm  Beach  south- 
ward around  to  Cedar  Keys  on  the  west  coast  of  Florida,  coral  reefs 
are  found,  in  some  places  more  abundant  than  in  others.  Coral  reefs, 
whether  the  result  of  disintegration  or  of  a  building  up  by  animal 
growth,  are  found  in  a  great  variety  of  forms  and  in  vast  numbers  of 
sharp  projections  from  the  general  bottom  where  conditions  are  fa- 
vorable for  the  growth  of  coral.  While  we  are  informed  that  an 
enormous  number  of  uncharted  rocks  exist  in  this  region,  the  fact 
that  they  arc  so  numerous,  that  the  region  is  so  large,  and  that  there 
is  little  navigation  over  much  of  it,  it  appears  to  the  interests  of  navi- 
gation to  drag  areas  of  the  coast  used  oy  commercial  and  naval  ves- 
sels, because  of  both  the  time  and  cost  involved.  Wire-drag  work 
is  accordingly  undertaken  in  localities  where  there  are  commerce  and 
naval  operations.  To  accomplish  even  this  will  require  years  of  work. 
Westward-bound  vessels  through  the  Florida  Straits  have  to  force  their 
way  against  the  strong  current  of  thq  Gulf  Stream,  which  in  places 
attains  a  velocity  of  6  miles  per  hour.    Along  the  northerly  edge  of 
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the  stream  and  close  to  the  reefs  the  current  is  very  weak  and  at 
times  runs  to  the  westward.  There  is  a  strong  temptation  to  keep 
dangerously  close  to  the  reefs  and  save  fuel,  and  this  is  the  cause  of 
f reauent  accidents.  Besides  the  danger  of  running  into  the  known 
reefs,  which  are  in  many  places  bare  and  are  of  no  great  depth 
throughout  their  length,  another  danger,  the  extent  of  which  is  not 
yet  known,  h^s  been  discovered  in  a  secondary  reef ,  parallel  to  the 
main  reef,  and  about  one-half  mile  outside  of  it.  This  secondary 
reef  is  found  to  approach  the  surface  in  places  as  a  narrow  ridge 
with  depths  as  little  as  25  feet.  Twenty-five  miles  of  this  reef 
has  been  examined,  but  200  miles  remain  to  be  examined.  It  is  im- 
portant to  nearly  all  the  great  traffic  entering  the  Gulf  of  Mexico 
that  this  examination  be  completed  at  the  earliest  possible  moment. 

44.  Vessel  courses  north  from  Key  West — Vessels  bound  for  east- 
ern Gulf  ports  naturally  wish  to  take  the  shortest  route.  If  of 
light  draft,  they  can  cross  the  Florida  Reefs  at  Key  West.  TTie  next 
channel  is  between  Bebecca  Shoal  and  Dry  Tortugas,  and  if  this  is 
not  used  vessels  must  pass  well  to  the  westward  of  Dry  Tortugas  to 
avoid  a  shoal  bank  west  of  it.  The  Rebecca  Shoal  channel  has  been 
dragged  and  has  ample  depth  of  water.  The  bank  west  of  Tortugas 
should  be  dragged,  especially  as  vessels  making  land  from  the  west- 
ward have  to  cross  part  of  it.  Northward  of  the  keys  from  Key  West 
to  Tortugas  a  doubtful  area  should  be  dragged.  The  channel  be- 
tween the  keys  and  the  reef  known  as  the  Hawk  Channel  is  impor- 
tant for  moderate-draft  vessels.  While  it  is  not  at  i>resent  planned  to 
drag  it,  it  may  be  found  necessary  to  drag  the  axis  of  the  channel. 

45.  Cape  Ramano, — This  area  is  in  need  of  surveys. 

46.  Charlotte  Harbor. — No  recent  surveys  have  been  made  of  this 
area  and  should  be  resurveyed. 

47.  Tampa  Bay  and  approach. — ^The  existing  surveys  at  present 
meet  the  needs  of  navigation  of  these  waters. 

48.  Cedar  Keys, — No  recent  surveys  have  been  made  of  this  region. 
Wire-drag  surveys  are  badly  needed. 

49.  Apalachee  Bay. — No  recent  surveys  have  been  made  of  this 
region  and  revision  work  is  needed. 

60.  Inshore  waters^  Gulf  coast. — The  chief  characteristics  of  the 
west  coast  of  Florida  are  the  distance  to  which  shoal  water  extends 
offshore  between  Cape  Sable  and  Cape  Romano  and  from  Tampa 
Bay  to  Apalachicola,  and  the  existence  of  a  number  of  large  bays 
connected  with  the  sea  by  deep  channels,  either  natural  or  dredged. 
From  Apalachee  Bay  to  Cape  San  Bias  the  coast  begins  to  assume 
a  character  more  like  the  South  Atlantic  coast,  and  coral  bottom  is 
no  longer  found.  This  stretch  of  coast  is  sandy  and  sand  shoals  ex- 
tend on  some  distance,  especially  in  the  vicinity  of  Cape  San  Bias. 
This  region  needs  a  resurvey  and,  like  other  sandy  portions  of  the 
coast,  will  need  resurveying  from  time  to  time.  The  Florida  and 
Alabama  coasts  are  somewhat  different,  as  deep  water  approaches 
close  to  the  shore  in  the  >atter.  The  coast  of  Mississippi  and  Lou- 
isiana has  a  very  large  proportion  of  changeable  area,  and  resurveys 
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are.  needed  now  and  will  be  needed  from  time  to  time  in  the  area  from 
Mobile  Bay  to  the  end  of  the  offshore  shoals  of  Vermilion  Bay.  The 
immense  load  of  sediment  carried  by  the  Mississippi  Kiver,  especi- 
ally in  time  of  flood,  causes  constant  changes  in  the  delta.  The  de- 
posit of  sediment  and  the  action  of  the  waves  on  the  deposit  results 
m  rapid  CTowth  in  some  places  and  of  erosion  in  others.  Sixty  miles 
west  of  the  Mississippi  Delta  there  begins  an  extensive  shoal  rej^on 
which  is  in  need  of  survey.  The  inshore  portion  along  the  rest  of  the 
Louisiana  coast,  and  the  Texas  coast,  with  an  important  exception, 
has  deep  water  fairly  close  to  the  shore.  The  exception  is  along  the 
eastern  part  of  the  Texas  coast  from  Sabine  Pass  to  Galveston. 
Sabine  Bank  and  Heald  Bank  have  shoal  depths  at  a  considerable 
distance  from  the  shore,  and  they  should  have  a  thorough  resurvey. 
Ghilveston  Bay  also  needs  resurveying. 

51.  St.  Josephs  Bay, — No  recent  surveys  have  been  made  of  this 
area  and  a  reexamination  is  needed. 

52.  O-ff shore  waters^  Florida  reefs  to  the  Memcam,  horder. — ^Along 
the  northern  edge  of  the  Florida  Straits  the  soimdings  are  insufficient, 
and  they  will  have  to  be  carried  out  somewhat  beyond  the  100-f  atiiom 
curve.  Along  the  west  coast  of  Florida  the  distance  out  to  the  100- 
fathom  curve  is  about  100  miles.  Over  much  of  this  area  the  depths 
are  moderate  and  the  charts  are  based  on  reconnoissance  surveys  only. 
The  bottom  is  coral  rock  in  many  places,  and  projections  from  coral 
banks  may  come  sufficiently  near  the  surface  to  be  a  menace  to  naviga- 
tion. Fishermen  have  reported  several  imcharted  ridges,  and  wmle 
the  somewhat  incomplete  surveys  of  the  reported  localities  have  not 
confirmed  all  the  details  of  their  reports,  important  differences  from 
the  charted  depths  have  been  found.  The  100-fathom  curve  ap- 
proaches fairly  close  to  the  Mississippi  Delta,  then  swings  offshore 
again,  so  that  it  is  about  60  miles  south  of  Sabine  Pass.  It  then 
swings  to  the  southward  in  a  curve,  which  brings  it  within  about  80 
miles  offshore  at  the  Mexican  border.  This  whole  offshore  area  is 
badly  in  need  of  a  thorough  resurvey.  There  is  no  other  part  of  the 
work  in  offshore  water  so  likely  to  be  productive  in  furnishing  im- 
portant changes  in  existing  charted  depths. 

53.  Pensacola  Bay. — Surveys  are  now  under  way  at  the  entrance  to 
the  bay ;  the  entire  bay  requires  reexamination. 

54.  Mobile  Bay. — ^A  resurvey  of  this  bay  has  been  completed. 

55.  Mississipi  Sound. — A  resurvey  of  this  sound  has  been  com- 
pleted. 

56.  Lake  Pontchartrain. — In  connection  with  the  surveys  in  Mobile 
Bay  and  Mississippi  Sound,  a  recent  survey  has  been  made  at  the 
eastern  end  of  the  lake.  The  greater  part  of  the  lake  has  not  bewi 
examined  for  20  years. 

57.  Approaches  to  Mississippi  passes.— 'Rj&SMiveys  have  been  com- 
pleted recently. 

58.  VermiiMn  Bay  amd  Cote  Blanche. — No  recent  surveys  have 
been  made  of  these  areas.    Surveys  are  needed. 

59.  Approach  to  Sabine  Pass. — 'So  recent  surveys  have  been  made 
here  and  revisionary  surveys  are  needed. 
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60.  P(yrto  Rico. — The  surveys  of  Porto  Kico  were  begun  when  the 
island  came  under  the  jurisdiction  of  the  United  States  as  a  result 
of  the  Spanish-American  War.  By  1910  the  surveys  of  the  bays, 
channels,  and  inshore  waters  were  completed  and  a  number  of  deep- 
sea  soundings  were  taken  aroimd  the  island.  There  are,  however, 
extending  to  the  eastward  and  westward  of  the  island  and  along  the 
south  coast  extensive  areas  where  the  bottom  is  of  coral  formation. 
There  are  also  reefs  along  the  north  coast,  but  as  they  are  close  to 
shore  and  must  be  avoided  by  vessels,  it  is  only  important  to  know 
their  location  and  limits.  The  areas  on  the  east,  south,  and  west  are 
different  in  that  there  is  traffic  between  the  reefs  and  over  areas 
where  the  depth  is  little  greater  than  the  draft  of  the  vessel,  and 
the  probable  existence  of  imcharted  projections  is  a  source  of  danger. 
Vieques  Sound  between  Culebra  and  Vieques  Island,  east  of  Porto 
Rico,  Virgin  Passage,  and  the  approaches  to  the  harbors  of  the 
American  Virgin  Islands  are  in  need  of  wire-drag  surveys.  The 
only  work  of  this  character  that  has  been  accomplished  here  is  in 
the  vicinity  of  Mayaguez.  This  work  resulted  in  the  abandonment 
of  one  channel  and  the  rebuoying  of  another. 

61.  Virgin  Islands. — ^The  Virgin  Islands  were  purchased  from 
Denmark,  and  the  United  States  took  possession  in  1917.  The  sur- 
veys that  have  been  made  are  by  the  British  and  Danish  Govern- 
ments. At  the  present  time  the  available  data  regarding  these  sur- 
veys are  being  examined  with  the  view  to  determining  whether  or 
not  they  are  sufficient  for  the  needs  of  our  naval  and  commercial 
vessels.  It  is  certain  that  the  coral  formation  in  the  waters  touching 
these  islands  requires  extensive  wire-drag  surveys  before  accurate 
diarts  can  be  issued. 

62.  Panmna  Comal. — ^The  Atlantic  approach  to  the  Panama  Canal 
has  been  surveyed  sin^e  work  started  on  the  canal  construction. 
Limon  Bay  is,  however,  a  region  where  pinnacle  rocks  occur.  All 
the  anchorages  should  be  dra^ed^  and  the  work  should  be  carried 
a  short  distance  outside.  The  Pacific  approach  to  the  canal  has  had 
a  recent  survey  and  has  been  dragged.  No  further  surveys  are 
needed  at  the  western  end  at  present. 

63.  Pacific  coast  of  the  Vmted  States. — The  western  coast  of  the 
United  States  is  very  different  from  the  eastern.  Generally  moun- 
tainous, with  comparatively  few  harbors  or  inside  waterways  and 
with  comparatively  deep  water  close  to  the  shore,  it  presents  little 
resemblance  to  the  low  shores  and  wide  continental  shelf  of  the  At- 
lantic. The  purpose  of  the  surveys  is,  then,  to  meet  the  needs  of 
vessels  approaching  from  seaward  and  coasting  vessels  which  keep 
to  a  few  comparatively  narrow  tracks,  to  insure  up-to-date  charts 
of  the  various  harbors,  to  make  soimdinss  offshore,  and  to  develop 
fishing  banks  that  are  known  to  exist.  The  weather  is  an  important 
factor  in  increasing  the  importance  of  the  charts  of  this  coast.  From 
Los  Angeles  Harbor  northward  fog  is  verv  common  in  the  summer 
time,  and  in  the  winter  gales  accompanied  by  thick  weather  are  of 
frequent  occurrence.  On  the  coast  in  the  \ncmity  of  San  Francisco 
thick  weather  is  of  frequent  occurrence.  On  the  coast  in  the  vicinity 
of  San  Francisco  thick  weather  is  prevalent  for  perhaps  25  per  cent 
of  the  time.    Under  such  conditions  the  navigator  must  rely  entirely 


Digitized  by  LriOOQiC 


842  REPORTS  OF  THE  DEPARTMENT  OF   COMMERCE. 

upon  his  chart,  and  it  is  essential  that  detail  surveys  be  made  to 
beyond  the  limit  of  soundings  taken  by  merchant  vessels,  which  is 
the  100-f athom  curve.  Along  the  shore  of  southern  California  much 
work  was  done  up  to  1895,  and  some  of  the  surveys  then  made  may 
be  accepted  as  final.  In  the  vicinity  of  the  outer  islands  surveys  ex- 
tended only  a  little  way  from  the  shore,  and  the  deep  waters  between 
and  outside  of  them  are  surveyed.  The  few  soundings  tak^i  show 
irregular  bottom  and  breakers  have  been  reported  in  places  where 
the  chart  shows  600  fathoms.  These  waters,  tnerefore,  snould  be  sur- 
veyed out'to  the  1,000- fathom  depth.  The  Oregon  coast  is  practically 
unsurveyed.  A  limited  amount  of  work  was  done  years  ago  soud^ 
of  Cape  Blanco  and  in  the  vicinity  of  the  Columbia  River,  but  this 
was  not  more  than  a  reconnoissance  and  does  not  extend  out  far 
enough  to  be  of  practical  value  to  navigators.  Elsewhere  no  surveys 
have  ever  been  undertaken.  Even  in  such  an  important  locality  as 
Cape  Blanco,  which  must  be  rounded  by  all  vessels  plying  between 
the  Columbia  River  and  San  Francisco,  there  are  no  soundings  to 
serve  as  a  guide  in  thick  weather,  and  vessels  have  been  lost  wholly 
on  account  of  this  lack  of  survejrs.  On  the  coast  of  Oregon  there  are 
eight  important  harbors  on  which  the  Government  and  private  in- 
terests have  expended  approximately  $40,250,000  in  improvements 
designed  to  facilitate  navigation.  One  of  these  is  the  Columbia 
River,  the  gateway  to  one  of  the  most  important  transportation  cen- 
ters of  the  Pacific  coast.  Yet  in  spite  of  these  immense  expenditures 
for  improvement,  there  is  not  a  smgle  one  of  these  harbors  the  ap- 
proaches to  which  have  been  adequately  surveyed.  The  approaches 
to  the  Columbia  have  been  sounded  for  a  short  distance  offshore, 
but  even  in  this  area  the  soundings  are  too  far  apart  to  more  than 
indicate,  in  a  general  way,  the  depths  which  may  be  expected.  This 
partial  survey  extends  southward  along  the  coast  to  include  the  ap- 
proaches to  two  other  harbors.  The  approaches  to  the  remaining 
five,  on  which  $8,826,000  have  been  expended  in  improvement,  are 
entirely  unsurveyed.  The  entire  Washington  coast  stands  in  urgent 
need  of  a  first  survey,  except  in  the  approach  to  the  Straits  of  Juan 
de  Fuca  and  in  the  straits  themselves  where  the  present  work  is 
adequate. 

64.  Los  Angeles  Harbor. — Los  Angeles  Harbor  should  be  dragged. 

65.  San  Francisco  Bay.—Sdin  Francisco  Bay  is  of  varied  character 
of  bottom  and  the  needed  surveys  vary  to  correspond.  The  outer 
approaches  are  complete  except  in  the  vicinity  of  the  Farallones. 
Here  additional  sounding  is  needed  and  an  investigation  should  be 
made  with  the  wire  drag  to  verify  the  existence  of  other  rocks  than 
those  charted.  The  bar  outside  the  Golden  Gate  needs  a  resurvey. 
Wire-drag  work  has  been  carried  through  the  Golden  Gate  and  in- 
side, both  northward  and  southward  of  San  Francisco  to  the  limit 
of  the  rocky  area.  The  southern  part  of  the  bay  where  the  bottom 
is  subject  to  change  by  currents  is  in  need  of  resurvey. 

66.  Along  shore  waters  of  the  Pacific  Coast  States. — From  the 
western  end  of  the  Santa  Barbara  Channel  to  Monterey  Bay  the 
surveys,  as  a  rule,  extend  only  to  the  50- fathom  curve,  which  lies  but 
a  short  distance  offshore.  These  surveys  should  be  extended  sea- 
ward to  include  the  usual  track  of  coastwise  vessels,  which  lies  an 
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average  distance  of  about  10  miles  from  shore.  From  San  Francisco 
Bay  to  Point  Arena  a  widely-spaced  system  of  sounding  lines  has 
been  carried  out  to  the  100-fathom  curve.  Here,  an  Additional 
amount  of  work,  about  equal  to  that  already  accomplished,  is  neces- 
sary before  the  survey  can  be  considered  complete.  Between  Point 
Arena  and  Cape  Mendocino  the  surveys  extend  a  uniform  distance 
of  6  miles  from  shore,  reaching  depths  varying  from  50  to  200 
fathoms.  Additional  detailed  surveys  should  be  made  in  the  vicinity 
of  each  cape,  and  between  them  the  work  should  be  carried  seaward 
to  bevond  the  steamer  track.  From  Cape  Mendocino  northward  to 
the  (Jregon  boundary  the  limited  surveys  existing  were  made  many 
vears  ago  and  are  entirely  inadequate.  A  complete  resurvey  should 
be  made  at  the  earliest  possible  date.  There  are  no  adequate  surveys 
of  the  inshore  area  along  the  State  of  Oregon.  Of  the  water  oflf 
the  northern  part  of  the  Pacific  coast,  little  is*  known  except  that  the 
Bureau  of  Fisheries,  acting  on  the  information  obtained  from  fisher- 
men, has  located  certain  banks.  These  banks  should  be  surveyed  to 
determine  their  depths  and  extent,  and  it  is  believed  that  a  general 
survey  carried  out  to  the  1,000-fathom  curve  will  result  in  the  dis- 
covery of  other  banks  of  great  value. 

67.  Interior  waters  of  the  State  of  Washington. — ^The  interior 
waters  of  the  State  of  Washington  re'present  the  point  of  change 
from  a  practically  straight  coast  line  to  the  broken  formation  of 
the  coast  of  British  Columbia  and  southeastern  Alaska.  There  are 
man^  channels  of  importance  leading  to  Seattle,  Tacoma,  Everett, 
Bellmgham,  and  Olympia,  and  coimecting  with  the  inside  passage 
to  southeastern  Alaska.  All  these  waters  should  be  dragged 
wherever  there  is  the  slightest  doubt  as  to  the  presence  of  dangers 
to  navigation. 

67K.Alaskaj  general. — ^An  important  difference  between  Alaska 
waters  and  those  of  the  continental  United  States  is  that  scarcely 
enough  work  has  been  done  to  let  us  know  just  how  much  must  be 
done  to  complete  the  charts.  The  development  of  the  country  has  far 
outstripped  the  progress  of  surveys,  not  only  because  of  the  few  vessels 
and  parties  engaged  in  the  work,  but  because  of  the  great  length  of 
coast  over  which  the  various  activities  are  scattered  and  the  intricate 
system  of  channels  for  so  much  of  its  extent.  In  order  to  appreciate 
the  need  of  rapidly  extending  the  surveys  of  these  waters,  it  should 
be  clearly  understood  that  Alaska's  only  connection  with  the  rest  of 
the  world  is  by  the  water  routes.  The  amoimt  of  the  natural  resources 
of  Alaska  ripe  for  exploitation  has  been  so  great  and  the  prize  they 
offered  so  tempting  that  transportation  could  not  wait  for  the  Gov- 
ernment to  malce  the  way  to  them  secure.  It  has  gone  ahead  finding 
its  own  path  to  new  fields,  suffering  great  losses  in  so  doing,  but 
content  to  suffer  them  because  the  returns  were  so  immensely  greater. 

68.  Steamer  routes^  south-eastern  Alaska. — In  southeastern  Alaska 
the  first  and  most  obvious  need  is  to  complete  the  wire-drag  work. 
Most  of  these  waters  have  been  sounded,  so  that  only  dragging  is 
necessary  to  complete  this  survey.  This  drag  work  should  be  taken 
up  in  the  order  of  its  importance,  beginning  with  the  main  steamer 
route  through  the  region  and  then  taking  up  the  various  tributary 
waters  leadmg  to  areas  of  commercial  importance.  For  some  years 
past,  two  parties  have  been  actively  engaged  in  dragging  the  main 
steamer  routes,  and  this  work  is  now  about  55  per  cent  complete. 

Digitized  by  CjOOQIC 


844  REPORTS  OF  THE  DEPARTMENT  OF   COMMERCE. 

69.  The  outside  coast  waters  of  the  islands  bordering  on  the  open 
Pacific. — These  and  their  connecting  channels  are  largely  unsurveyed 
and  should  be  navigated  with  great  caution.  A  navigator,  seeing  a 
chart  on  which  the  shore  line  is  stretched,  no  soundings,  several  rocks 
and  shoal  banks,  notes  as  to  rocks  and  breakers  reported,  and  a  state- 
ment on  the  chart  to  the  eflfect  that  the  area  is  unsurveyed,  is,  to 
say  the  least,  unable  to  proceed  with  confidence;  and  this  situation 
is  by  no  means  unusual.  The  same  pressing  need  of  such  regions 
is  a  complete  hydrographic  survey  followed  later  in  places  by  wire- 
drag  work.  The  rapidly  increasmg  commercial  importance  of  this 
region  and  the  exceptionally  dangerous  character  of  the  waters 
through  which  traffic  must  pa?s,  render  surveys  in  the  near  future 
imperative. 

70.  Cross  Sovnd  to  Prince  William  Sound, — From  Cross  Soimd, 
the  northernmost  channel  from  the  inside  waters  to  the  sea,  to  Prince 
William  Sound,  the  coast  has  few  features  of  present  or  prospective 
importance.  There  is,  however,  urgent  need  for  surveys  to  insure  the 
safety  of  vessels  approaching  and  passing  along  this  coast.  In  this 
region  the  charts  are  very  defective  in  the  manner  of  showing  sound- 
ing and  prominent  coastal  mountain  peaks  and  headlands  that  would 
enable  the  navigator  to  obtain  his  position  on  approaching  from  sea- 
ward. The  only  important  break  on  this  coast,  Yakutat  Bay,  has 
some  canneries,  and  additional  surveys  are  needed  here  on  this  re- 
count. 

71.  Prince  William  Sound  to  Unimak  Pass. — A  very  importaat 
section  of  the  Alaska  coast  extends  from  the  waters  of  "Prince  Wil- 
liam Sound  westward  to  Unimak  Pass.  Not  only  are  the  industries 
of  present  importance,  but  there  are  extensive  mineral  resources 
largely  imdeveloped  through  lack  of  cheaper  transportation.  The 
point  to  be  emphasized  is  that  this  is  not  an  old,  settled  country  with 
its  needs  in  the  matter  of  transportation  fixed,  but  it  is  still  capable 
of  great  future  development,  and  in  considering  the  needed  surveys 
its  future  must  be  taken  into  account.  The  approaches  to  Prince 
William  Sound  have  been  surveyed  and  no  resurveys  for  the  present 
are  needed  except  in  the  vicinity  of  Cape  St.  Elias  and  Middleton 
Island.  Wire-drag  work  will  be  needed  m  both  of  these  localities  as 
reefs  and  pinnacle  rocks  exist.  Prince  William  Sound  needs  addi- 
tional soundings  over  most  of  its  area,  and  many  of  its  branches  need 
original  surveys.  Cordova  is  the  terminus  of  the  Copper  Kiver  & 
Northwestern  Railway  which  gives  access  to  the  important  copper 
mines  on  the  Copper  River.  The  approaches  to  Cordova  have  been 
surveyed,  except  for  wire-drag  surveys  needed  to  insure  complete 
safety.  Seward,  on  Resurrection  Bay,  is  the  terminus  of  the  Alaska 
Railroad  now  being  built  by  the  Government.  The  surveys  of  its 
approach  are  completed  except  for  wire-drag  work.  It  is  probable 
that  much  of  the  trade  originating  along  the  line  of  the  Government 
railway  will  be  transshipped  at  Anchorage  at  the  head  of  Cook 
Inlet.  Not  only  will  this  make  it  necessary  for  many  vessels  to  navi- 
gate these  waters,  but  there  are  now  very  large  salmon  canneries  all 
along  its  shores,  as  well  as  considerable  mining.  The  present  surveys 
are  madequate  and  wire-drag  work  is  needed  over  much  of  its  area. 
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Kodiak  Island,  with  a  number  of  canneries  and  with  some  cattle 
OTazing,  is  largely  unsurveyed.  From  Kodiak  Island  westward  to 
Unimak  Pass  only  a  comparatively  small  part  has  been  surveyed  at 
all.  While  the  amount  of  present  traffic  is  small  it  is  sufficient  to 
need  protection.  At  present  the  Coast  Guard  vessels  and  the  freight 
and  passenger  vessels  run  grave  risks  in  using  the  protected  natural 
channel  leading  along  the  coast  inside  the  island.  This  is  a  particu- 
larly bad  stretch  of  coast  with  many  reefs  and  islands.  Only  in  the 
vicinity  of  the  Shumaffin  Islands  and  from  Unimak  Pass  to  Unalaska 
Islands  have  surveys  been  made,  and  thev  are  inadequate.  It  is  not 
now  practicable  to  drag  the  entire  area,  but  it  is  important  that  the 
immraiate  needs  of  navigation,  even  though  of  limited  amount^  be 
met  by  dragging  a  selected  channel  to  insure  the  safety  of  vessels 
from  Shelikof  Strait  to  Unimak  Pass.  Unimak  Pass  is  the  almost 
universally  used  channel  into  Bering  Sea.  It  has  been  surveyed^  but 
it  is  probable  that  part  of  it  should  be  dragged  or  at  least  further 
Bounoings  be  taken. 

72.  Ajeutian  Islands. — ^The  Aleutian  Islands  have  comparatively 
little  traffic  and  are  without  survey.  It  is  necessary  that  this  region 
be  patrolled  by  Coast-Guard  vessels.  The  loss  of  one  of  the  vessels 
of  wiis  service  a  few  years  ago  was  wholly  due  to  the  lack  of  adequate 
surveys. 

73.  Bristol  Bay. — ^A  largepart  of  the  salmon  shipped  from  Alaska 
comes  from  Bristol  Bay.  Tnis  is  without  survevs  except  in  Nush- 
agak  Bay  and  Kuskokwim  Bay  and  Kiver.  Both  of  these  have  re- 
cent surveys,  but  as  the  bottom  is  subject  to  change  on  account  of 
the  large  rivers,  future  additional  surveys  will  be  needed.  As  an 
example  of  what  surveys  mean  in  a  new  region,  the  discovery  of  an 
entrance  to  the  Kuskokwim  River  suitable  for  moderate-draft  ves- 
sels opened  up  an  immense  area  for  grazing  and  also  in  places  for 
general  agriculture. 

74.  Norton  Sound. — The  importance  of  Norton  Sound  is  due  to 
the  gold  mining  on  its  northern  shores  and  as  being  the  outlet  of 
the  Yukon  delta  on  the  southern  shore.  In  all  of  Norton  Sound  ad- 
ditional surveys  are  needed.  It  is  curious  that  in  this  sound,  which 
according  to  all  available  information  is  of  quite  level,  sandy,  or 
muddy  bottom,  Besboro  Island  rises  very  abruptly  to  a  height  of 
1,012  feet.  With  such  an  occurrence  it  is  not  absolutely  certain  that 
no  pinnacle  rocks  exist. 

75.  Bering  Sea  and  Arctic  Ocean. — Except  in  the  vicinity  of 
Pribilof  Islands,  there  are  no  other  existing  surveys  in  Bering  Sea 
or  to  the  north  which  can  be  considered  of  value. 

76.  Guam. — ^The  present  chart  of  the  island  of  Guam  is  compiled 
from  Spanish  and  British  charts  and  some  harbor  surveys  by  the 
United  States  Navy.  No  attempt  at  a  comprehensive  survey  has 
bcMBn  made.  A  complete  survey  diould  be  made,  not  only  including 
the  harbors,  but  the  surrounding  waters,  carrying  the  work  out  to 
a  depth  that  will  be  certain  to  include  all  dangers.  In  these  waters 
shoais  rise  abruptly  from  great  depths,  and  the  absence  of  soundings 
on  the  charts  does  not  imply  safety,  but  simply  absence  of  surveys. 

77.  Hawaiian  Islands. — ^There  are  only  two  good  harbors  on  all 
the  Hawaiian  Islands  and  both  of  these  are  on  Oahu  Island.  All 
of  the  islands  except  Hawaii  have  coral  reefs  around  at  least  part  of 
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them.  In  the  vicinity  of  Oahu,  Maui,  Kahoolawe,  and  the  south 
coast  of  Molokai  the  surveys  are  fairly  complete.  In  the  vicinity 
of  Hawaii  the  surveys  are  very  inadequate  except  in  the  only  harbor, 
Hilo  Bay.  The  west  coast  of  Lanai  and  the  vicinity  of  the  two 
westernmost  islands,  Jauai  and  Niihau,  are  practically  unsurveyed. 
The  various  channels  between  the  islands  from  Maui  to  Oahu  are 
fairly  well  surveyed.    The  others  are  practically  without  surveys. 

78.  Philippine  hlcmds. — ^The  Philippine  Islands  are  composed  of 
not  less  than  3,000  islands  and  islets  covering  an  area  of  approxi- 
mately 150,000  square  miles,  about  the  same  as  that  of  the  five  New 
England  States  and  the  State  of  New  York  combined.  The  total 
len^h  of  the  general  coast  line,  measured  *on  small-scale  charts  using 
3-mile  spaces  of  dividers  and  omitting  islands  and  bays  less  than 
3  miles  long,  is  approximately  10,850  miles,  or  about  the  same  as 
that  for  the  entire  Atlantic  coast  of  the  United  States,  including  the 
islands.  About  75  per  cent  of  this  shore  line  has  been  completed. 
The  unsurveyed  hydrography  covers  a  large  area  on  account  of 
the  necessity  of  extending  tms  work,  in  some  localities,  for  many 
miles  offshore,  and  on  account  of  the  very  extensive  area  of  tiie 
Sulu  Sea.  It  is  estimated  that  about  50  per  cent  of  this  class  of 
work  has  been  completed.  The  unsurveyea  r^ons  are  as  follows: 
The  northeast  coast  of  Luzon  from  Polillo  Island  northward  to 
Aparri;  the  region  off  the  north  coast  of  Luzon,  including^  the 
Babyan  Islands,  Balintang  Channel,  the  Batan  Islands,  and  Bashi 
Channel;  the  entire  west  coast  of  the  island  of  Palawan,  the  west 
coast  of  Mindanao,  from  Blanca  Point  south  to  Zamboanga;  tJie 
south  coast  of  Mindanao,  from  Pola  Point  to  Malita,  in  Davao 
Gulf;  the  Sulu  Archipelago  and  the  Sulu  Sea  from  Cuyos  south 
to  the  limit  of  our  possessions  off  the  coast  of  Borneo. 

79.  Northeast  coast  of  Luzon, — ^This  entire  unsurveyed  region, 
from  Polillo  Island  on  tne  south  to  Aparri  on  the  north,  is  of  Bttle 
commercial  importance,  and  being  quite  free  from  dangers  to  navi- 
gation, the  execution  of  the  work  is  being  delayed  until  more  im- 
portant localities  are  completed.  Little  reliable  information  relat- 
ing to  this  region  is  available,  but  a  number  of  good  anchorages  have 
been  reported.  Among  these  are  the  inner  harbor  of  Port  San  Vin- 
cente,  Dilasac  Bay,  Casiguran  Sound,  and  Dingalan  Bay.  The  first 
and  third  mentioned  are  excellent  typhoon  narbors.  The  work 
must,  however,  be  done  during  the  season  of  frequent  typhoons,  it 
being  impossible  to  approach  the  coast  at  any  other  time  of  the  year 
on  account  of  the  heavy  sea  caused  by  the  northeast  monsoon. 

80.  Off  north  coast  of  Luzon. — A  survey  should  be  made  ot  the 
islands  and  the  waters  to  the  northward  of  Luzon  as  far  as  Bashi 
Channel,  as,  in  accordance  with  the  numerous  repjorts,  there  is  con- 
siderable uncertainty  in  regard  to  the  true  location  of  the  islands 
and  the  rocks  that  are  dangerous  to  navigation  in  the  locality.  As  it 
is  in  the  region  visited  by  frequent  typhoons,  the  work  shoidd  be 
undertaken  during  the  period  when  the  j^phoons  are  less  frequent 

81.  West  and  east  coast  of  Palawa/n. — The  coast  line  of  the  island 
of  Palawan  is  very  irregular,  indented  with  deep  bays  forming  some 
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of  the  finest  harbors  in  the  Archipelago.  The  whole  region  about 
the  island  and  extending  southward  to  Balabac  Island,  Banguey 
Island,  to  Cagayan  Sulu,  and  off  the  north  coast  of  Borneo  consists 
of  coral  reefs,  many  small  islets,  and  innumerable  hidden  dangers  to 
navigation.  To  the  westward  of  Palawan,  reefs  and  dangers  extend 
to  over  100  miles  offshore.  The  hydrographic  survey  of  this  region 
involves  an  immense  amount  of  labor.  A  preliminary  survey  for 
the  location  of  channels  through  the  reefs  and  entrances  to  harbors 
will  first  be  necessary,  after  which  these  localities  must  be  swept  with 
the  wire  drag. 

82.  West  coast  of  Mindanao. — ^The  necessity  of  the  survey' of  this 
unfinished  portion  of  Mindanao,  from  Blanca  Point  to  Zamboanga, 
a  stretch  of  about  160  miles,  is  not  urgent,  as  the  region  is  of  no 
Qommercial  importance  and  is  considered  to  be  free  from  dangers  to 
navigation.  The  coast  is  bold  and  rocky,  exposed  to  both  the  north- 
east and  the  southwest  monsoons,  and  there  are  only  a  few  months 
in  the  year  before  the  change  in  the  monsoons  that  are  favorable 
for  work  in  this  region. 

83.  South  coast  of  Mindanao. — ^This  stretch  of  about  160  miles, 
from  Pola  Point  to  Malita  in  Davao  Gulf,  involves  no  great  diffi- 
culty. The  coast,  in  general,  is  bold  and  steep  with  numerous  outly- 
ing reefs  which,  however,  do  not  extend  a  great  distance  from  shore. 

84.  Sulu  Archipelago. — ^This  region,  about  75  miles  wide,  extend- 
ing in  a  southwesterly  direction  from  Zamboanga  on  the  southern 
coast  of  Mindanao,  to  the  coast  of  Borneo,  a  di^ance  of  about  180 
miles,  has  scattered  over  it  about  300  islands  and  islets  and  numerous 
hidden  dangers  to  navigation.  It  requires  a  survey  of  the  most 
careful  and  intricate  character,  and  much  of  the  locality  must  be 
swept  with  the  wire  drag.  The  formation  is  coral  and  dangerous  to 
navigation,  as  rocks  are  frequently  found  in  localities  where  they  are 
least  expected  to  exist.  The  currents  in  the  region  are  very  strong. 
The  physical  conditions  are  such  that  excellent  control  to  coordinate 
the  Work  with  that  along  the  coast  of  Mindanao  can  be  obtained. 

85.  Sulu  Sea. — The  northern  end,  as  far  south  as  the  Tubbataha 
Reefs,  except  certain  small  areas,  has  been  surveyed  with  a  fair  degree 
of  accuracy,  but  owing  to  the  coral  formations,  where  hidden  dangers 
frequently  exist,  wire-drag  sweeping  will  be  necessary  in  selected 
passages.  The  entire  region  to  the  south  of  the  Tubbataha  Reefs 
remains  unsurveyed  except  for  a  reconnoissance  with  approximate 
locations  by  navigational  methods.  Numerous  rocks  and  reefs  dan- 
gerous to  navigation  are  scattered  throughout  the  sea,  but  certain 
weU-defined  passages  have  been  examined  with  sufficient  accuracy  to 
make  navigation  trough  them  reasonably  safe. 

GEODETIC  SURVEYS. 

The  foregoing  is  a  general  review  of  the  condition  of  our  hydro- 
^aphic  survey.  A  general  discussion  of  the  condition  of  our  geodetic 
survey  follows. 

It  has  been  the  purpose  of  the  Coast  and  Geodetic  Survey  for  some 
years  to  extend  its  geodetic  work  so  as  to  have  control  available  for 
all  Government,  State,  city,  and  private  engineers  and  surveyors. 


Digitized  by  VjOOQIC 


848  REPORTS  OF  THE  DEPARTMENT  OF  COMMERCE. 

There  are  many  cities  to-day  whose  maps  will  be  placed  on  the  wroM 
datum  with  respect  to  both  elevations  and  positions  as  a  result  ot 
the  lack  of  primary  triangulation  and  precise  leveling  in  the  interior 
of  the  country.  Every  city  of  any  size  and  every  State  of  the  Union 
should  be  furnished  by  the  Federal  Government  with  the  funda- 
mental control  of  which  can  be  based  surveys  and  maps  of  detailed 
character  in  any  particular  locality. 

It  is  difficult  to  overestimate  the  necessity  of  having  a  proper 
amount  of  horizontal  and  vertical  control  in  this  country  for  the  use 
of  map  makers,  surveyors,  and  civil  engineers.  For  this  purpose  tri- 
angulation and  precise  leveling  bench  marks  should  be  placed  within 
50  miles  of  each  place  in  the  United  States.  With  the  Federal  con- 
trol carried  to  this  extent  it  would  be  a  very  simple  matter  in  the 
future  to  have  detailed  control  placed  in  many  areas  just  ahead  of 
the  surveyors  and  engineers  who  are  to  make  the  surveys  and  maps. 
This  main  control  should  be  extended  as  rapidly  as  equipment  and 
personnel  of  the  Coast  and  Geodetic  Survey  will  permit,  and  say, 
within  five  or  six  years,  should  be  practically  completed  as  far  as  the 
main  part  of  the  work  is  concerned. 

It  is,  of  course,  difficult  to  give  exact  figures  to  show  how  much 
leveling  and  triangulation  will  be  needed  to  finish  the  minimum  that 
is  essential,  because  plans  must  be  changed  from  time  to  time  to  meet 
the  need  of  the  topographic  engineers,  but  it  is  reasonably  certain 
that  the  primary  triangulation  and  precise  leveling  which  should  be 
done  within  the  next  five  years  will  cost  about  $1,725,000.  It  is  there- 
fore believed  that  Congress  should  be  asked  to  furnish  for  the  geo- 
detic work  one-fifth  of  that  amount  each  year,  or  about  $345,000  per 
annum.  With  this  distance  of  50  miles  as  a  criterion  it  can  be  seen 
that  lines  of  precise  leveling  and  arcs  of  primary  triangulation  would 
be  approximately  100  miles  apart.  When  it  is  considered  that  this 
distance  is  equal  to  that  between  Philadelphia  and  Baltimore  or  Phil- 
adelphia and  New  York  is  it  realized  that  this  is  not  an  excessive 
amount  of  control.  This  estimate  of  fundamental  control  is  niade 
with  a  view  to  covering  all  of  the  country  with  a  fair  distribution  of 
the  control  and  later  to  filling  in  the  intermediate  areas  as  the  de- 
mands of  surveyors  and  engineers  arise. 

The  amount  of  geodetic  control  in  the  United  States  at  the  present 
time  is  as  follows : 

MUes. 
Primary  triangulation 14, 000 

Primary  traverse 2,000 

Precise  leveling 41, 000 

The  amount  of  control  to  be  executed  to  bring  the  horizontal  and 
vertical  control  within  50  miles  of  any  place  in  the  United  States  is 
as  follows : 


Primary  triangulation  and  primary  traverse 17,000 

Precise  leveling 30, 000 

We  have  manv  needs  for  accurate  control  and  accurate  maps.  The 
principal  one  or  these  is  probably  for  Federal^  State,  city,  and  high- 
way engineers.  There  will  be  hundreds  of  millions  of  dollars  spent 
each  year  in  the  United  States  in  building  new  roads  and  in  main- 
taining and  improving  old  ones.    It  is  reasonably  certain  that  this 
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road  work  could  be  done  at  a  considerable  saving  if  the  country 
through  which  the  road  work  is  carried  on  were  properly  mapped. 
The  total  cost  of  mapping  the  country  topographically  will  be  not 
more  than  $100,000,000,  and  this  is  the  amount  which  wiU  be  spent 
on  roads  every  three  months  for  probably  10  years.  It  would  cer- 
tainty be  good  policy  to  have  the  maps  precede  the  building  of  roads 
rather  than  to  nave  them  follow. 

It  is  planned  to  have  primary  triangulation  done  during  the  next 
year  in  Oklahoma,  New  Mexico,  Arizona,  Calif omia,  Colorado,  Ore- 
gon, and  Idaho. 

Leveling  should  be  done  now  in  Utah,  Colorado,  New  Mexico, 
Texas,  Wyoming,  Montana,  Arizona,  Iowa,  and  Wisconsin. 

Astronomic  work  is  to  be  done  in  the  States  where  primary  trian- 
gulation is  done. 

Gravity  work  will  be  done  principally  in  Texas,  Oklahoma,  Mis- 
souri, Kansas,  and  Nebraska. 

The  magnetic  work  of  the  Coast  and  Geodetic  Survey  has  grown 
out  of  the  practical  needs  of  the  navigator  and  the  surveyor.  With 
the  development  of  long-distance  aviation,  the  demands  of  the  aerial 
navigator  are  added  to  those  of  the  ocean  navigator. 

The  ultimate  object  of  the  survey  of  the  coast  of  a  country  is 
the  construction  and  distribution  of  charts  showing  the  hydrographic 
and  topographic  features  and  other  information  needed  oy  the 
mariner  for  the  safe  navig[ation  of  the  adjacent  waters.  When  no 
landmarks  or  heavenly  bodies  are  visible,  the  navigator  must  depend 
upon  the  compass  to  ^uide  him  on  his  way.  Unfortimately  the  com- 
pass needle  does  not  m  general  point  due  north  nor  is  its  direction 
at  any  particular  place  constant.  In  the  United  States,  for  example, 
the  compass  points  22°  west  of  north  in  the  northeastern  part  of 
Maine  and  25°  east  of  north  in  the  northwestern  part  of  Washing- 
ton. In  Porto  Rico  the  compass  needle  now  points  1*  SO'  more 
to  the  west  than  it  did  10  years  ago.  It  is  evident,  therefore,  that  a 
knowledge  of  the  variation  of  compass  or  the  magnetic  declination, 
as  it  is  better  to  call  it,  is  one  of  the  essential  features  of  a  chart,  ana 
in  order  that  a  chart  may  be  serviceable  for  a  number  of  years  it 
must  give  not  only  the  declination  at  some  particular  date,  but  also 
the  rate  of  change. 

Nearly  all  of  the  original  land  surveys  of  the  United  States  were 
made  by  compass,  and  the  boundaries  in  the  deeds  were  defined  by 
compass  bearings.  With  the  lapse  of  time,  land  values  increased 
and  controversies  arose  as  to  the  location  of  boimdary  lines  which 
had  not  been  marked  or  of  which  the  markings  had  disappeared. 
In  order  to  retrace  the  lines  of  a  tract  of  land  surveyed  originally 
by  compass,  the  surveyor  must  know  the  change  in  the  direction  of 
the  compass  needle;  that  is,  the  change  in  the  magnetic  declination 
between  the  date  of  the  original  survey  and  of  the  resurvey.  To 
meet  the  demand  for  information  of  this  kind  the  Coast  and  Geo- 
detic Survey  took  up  the  study  of  the  secular  change  of  the  elements 
of  the  earth's  magnetism  ana  of  the  magnetic  declination  in  par- 
ticular. A  collection  was  made  of  all  the  available  results  of  mag- 
netic observations  in  the  United  States  and  a  few  foreign  coimtries, 
paying  particular  attention  to  results  at  places  where  observations 
/)ad  been  made  more  than  once.    Observations  were  made  from  time 
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to  time  at  many  of  these  '^ repeat"  stations  in  order  to  keep  the 
secular  change  data  up  to  date.  From  a  discussion  of  all  the  avail- 
able material  and  a  comparison  with  similar  data  for  places  in  Eu- 
rope at  which  more  extended  observations  had  been  made,  it  was 
possible  to  {prepare  tables  giving^  the  secular  change  of  the  magnetic 
declination  in  all  parts  of  the  United  States  from  the  time  of  the 
earliest  observations,  tables  which  have  many  times  stood  the  test 
of  comparison  with  the  observed  changes  of  bearings  of  well- 
defined  Doundary  lines,  with  the  result  that  the  Coast  and  G^detic 
Survey  has  come  to  be  recognized  as  ultimate  authority  in  land- 
boundary  controversies  involving  the  secular  change  of  the  magnetic 
declination. 

In  view  of  the  difficulty  experienced  in  attempting  to  retrace  the 
lines  of  old  compass  surveys,  accentuated  at  times  by  instrumental 
errors  due  to  imperfect  construction  or  lack  of  proper  care,  it  be- 
came important  to  guard  against  a  similar  condition  re^rding 
present-day  compass  surveys,  by  determining  in  as  great  detail  as 
available  funds  would  permit,  the  distribution  of  the  magnetic 
declination  throughout  tne  countrjr  and  in  secular  change,  at  the  same 
time  providing  local  surveyors  with  meridian  lines  or  other  means 
of  testing  their  compasses. 

The  importance  of  a  magnetic  survey  of  the  country  to  meet 
these  needs  was  recognized  at  the  time  of  the  reorganization  of  the 
Coast  and  Geodetic  Survey  in  1848,  but  it  was  not  until  1899  that 
the  necessary  funds  became  available  for  taking  up  this  work  sys- 
tematically. The  plan  for  the  magnetic  survey  for  the  United  States, 
as  laid  down  in  1899,  provided  for  a  first  general  survey  with  stations 
80  or  40  miles  apart,  to  be  followed  by  a  more  detailea  investi^tion 
of  regions  where  the  general  survey  indicated  irregular  distribution 
of  the  earth's  magnetism.  The  plan  also  included  the  reoccupation  at 
intervals  of  five  years  of  a  sufficient  number  of  "  repeat  stations 
to  determine  the  change  of  the  magnetic  elements  with  lapse  of  time, 
and  the  operation  of  magnetic  observatories  for  determining  in  more 
detail  the  changes  in  the  direction  and  intensity  of  tiie  earth's 
magnetic  field,  and  the  accumulation  of  the  data  needed  for  the  study 
of  the  nature  and  cause  of  the  phenomenon. 

Following  this  general  plan,  the  distribution  of  stations  has  been 
made  largely  upon  the  county  subdivisions  of  the  States,  the  idea 
being  to  nave  one  magnetic  station  in  each  county  so  that  the  neces- 
sary data  might  be  available  for  the  use  of  the  county  surveyors  in 
testing  their  compasses.  With  this  end  in  view,  most  of  the  stations 
have  been  marked  in  a  permanent  manner  and  true  bearing  of 

{>rominent  objects  have  been  determined.  In  many  cases  meridian 
ines  have  been  established  for  greater  convenience  of  the  local  sur- 
veyora  Observations  have  been  made  at  all  but  about  130  of  the 
county  seats  and  a  number  of  areas  of  marked  local  disturbance 
have  been  examined  for  detail.  The  density  of  the  distribution  of 
the  stations  corresponds  in  a  general  way  with  the  density  of  the 
population,  so  that  in  the  unsettled  and  less  accessible  pK>rtions  of 
the  country  they  are  widely  scattered,  but  for  the  whole  United  States 
the  average  distance  between  stations  is  25  to  80  miles.  About  75 
repeat  stations  a  year  have  been  occupied.  Magnetic  observat(»ies 
have  been  in  contmuous  operation  at  Cheltenham,  Md.,  since  1901; 
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at  Sitka,  Alaska,  and  near  Honolulu,  Hawaii,  since  1902;  Vieques, 
P.  R.,  since  1903;  at  Baldwin,  Kans.,  from  1900  to  1909;  and  near 
Tucson,  Ariz.,  since  1909. 

In  Alaska  the  magnetic  survey  has  gone  on  in  conjunction  with 
other  branches  of  the  work  of  the  Bureau,  so  that  the  observations 
have  been  for  the  most  part  confined  to  the  seacoast,  except  for  a 
series  of  stations  along  the  Yukon  River,  and  a  series  of  observations 
secured  bv  the  parties  surveying  the  one  hundred  and  forty-first 
meridian  boundary  line.  A  general  magnetic  survey  of  Porto  Rico, 
Hawaii,  and  the  Philippine  Islands  has  been  completed  and  some 
observations  have  been  made  in  Guam  and  on  the  Canal  Zone. 

In  the  United  States  proper  there  still  remain  many  locally  dis- 
turbed areas  which  require  investigation,  the  extent  to  which  the 
investigation  should  be  carried  in  any  partictdar  case  being  a  ques- 
tion which  can  not  be  determined  in  advance.  There  are  other  re- 
f:ions  where  more  stations  will  be  required  as  they  become  settled, 
n  addition,  in  order  that  the  accumulated  results  may  continue  to 
be  of  use,  observations  at  repeat  stations  must  be  kept  up  regularly. 

Most  of  the  leading  nations  of  the  world  are  cooperating  in  a 
study  of  the  earth's  magnetism,  in  an  effort  to  determine  its  origin, 
the  cause  of  its  many  fluctuations,  and  the  laws  which  govern  them. 
Some  of  these  fluctuations  require  a  long  term  of  years  for  their 
full  development.  In  order  that  accurate  data  may  be  available  for 
these  investigations,  therefore,  many  magnetic  observatories  must  be 
kept  in  continuous  operation,  recording  every  change  in  the  direction 
and  intensity  of  the  earth's  magnetic  field.  As  the  changes  are 
found  to  be  different  in  different  parts  of  the  earth,  it  is  important 
to  have  the  observatories  as  widely  distributed  as  possible.  The 
United  States,  by  reason  of  its  wide  extent  of  territory,  is  very  favor- 
ably situated  for  carrying  on  a  large  share  of  this  work,  and  the 
sites  of  the  five  magnetic  observatories  now  in  operation  were  chosen 
with  this  object  in  view.  With  the  addition  of  observatories  in  the 
Canal  Zone  and  on  the  island  of  Guam  we  should  have  a  chain  of 
stations  extending  nearly  halfway  around  the  globe  from  longitude 
65°  to  216°  west,  and  extending  from  latitude  9°  to  57°  north.  These 
would  be  supplemented  by  the  observatory  near  Manila,  P.  I.,  now 
being  maintained  by  the  Jesuits. 
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Part  III.— WAR  WORK  OF  THE  BUREAU. 

SUMMARY  OF  WAR  WORK  OF  THE  BUREAU. 

This  Bureau  bore  an  important  burden  during  the  war,  both  in 
the  field  and  in  the  office.  All  told,  272  men.  drawn  both  from  the 
field  and  the  office,  took  part  in  the  war.  Tnese  were  drawn  from 
all  ranks  of  our  employees,  ranging  from  the  Superintendent  of  the 
Bureau  to  temporary  hands  employed  by  the  neld  parties  of  the 
Bureau.  In  our  report  for  1918  we  gave  a  list  of  those  from  this 
Bureau  in  the  War  Department  and  m  the  Navy  Department  with 
their  ranks,  but  as  some  of  them  had  attained  higher  ranks  by  the 
close  of  the  war,  it  seems  proper  to  again  repeat  the  list  giving  the 
now  correct  ranks.  In  my  report  for  1918  1  gave  the  names  only 
of  those  who  were  commissioned  either  in  the  Army  or  the  Navy. 
For  the  purpose  of  making  a  permanent  record,  I  shall  herein  in- 
clude in  alphabetical  order,  showing  their  rank  so  far  as  we  have 
the  information,  all  of  the  men  who  served  in  either  branch  of  the 
military  service,  from  this  Bureau.    The  list  follows; 


▲dams,  Kenneth  T.,  Lieut.  ( J.  g. ) ,  Navy. 
Akorstroiu,  O.  R.,  Seaman,  Navy. 
Alber,  Amado,  Seaman,  Navy. 
Albang,  B.,  Seaman,  Navy. 
Anderson,  G.  E.,  Seaman,  Navy. 
Anjrelo,  John  A.,  Pvt.,  Army. 
Aven,  W.  R.,  jr.,  Pvt,  Army. 
Bacchus,  A.  W.,  Seaman,  Navy. 
Bales,  A.  W.,  Pvt.,  Army. 
Bargmann,  F.  H..  Seaman,  Navy. 
Barker,  Stanley  T.,  Lieut.,  Navy. 
Bartlett  Harrison  R.,  Lieut.,  Navy. 
Bean,  George  L.,  Lieut.  (J.  g.),  Navy. 
Belcher,  J.  U.,  Pvt,  Army. 
Bennett  U.  K.,  Second  Lieut.,  Army. 
Bilby,  W.  J.,  Pvt,  Marines. 
Bias,  Pabon,  Seaman,  Navy. 
Bolles,  C.  M.,  Pvt.,  Army. 
Borden,  F.  S.,  First  Lieut.,  Army. 
Bowie,  Wm.,  Maj.,  Army. 
Bowman,  A.  L.,  Pvt,  Army. 
Braden,  Mart,  Pvt.,  Army. 
Brittln^ham,  C.  B.,  Seaman,  Navy. 
Brookbank,  J.  S.,  Pvt,  Army. 
Brown,  Dave,  Pvt,  Army. 
Brown,  G.  S.,  Seaman,  Navy. 
Brown,  R.  M..  Pvt,  Army. 
Buckley,  R.  .T..  Pvt,  Army. 
Bullock,  .1.  H.,  Pvt.,  Army. 
Bush,  Harold,  Pvt,  Army. 
Bussell,  Conrad  T.,  Lieut,  Navy. 
Bussey,  W.  R.,  Pvt.,  Army. 
Onldwell.  W.  B.,  Seaman,  Navy. 
Oallis,  D.  S.,  Seaman,  Navy. 
Campbell,  Andrew,  Pvt.,  Army. 
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Carey,  William  P.,  Seaman,  Navy. 
Caron,  W.  H.  J.,  Seaman,  Navy. 
Carothers,  Pvt.,  Army. 
Casbeer,  George,  Pvt.,  Army. 
Cassedy,  Miller  A,,  Pvt,  Army. 
Castles,  P.  B.,  First  Lieut.,  Army. 
Church,  E.  F.,  First  Lieut,  Army. 
Churchill,  J.  B.,  Seaman.  Navy. 
Clark,  W.  H.,  First  Lieut,  Army. 
Cooper,  Guy  H.,  Pvt..  Army. 
Colbert,  L.  O..  Lieut.  Comdr..  Navy. 
Coleman,  M.  M.,  Pvt.,  Army. 
Conoly,  Luther  H.,  Pvt,  Army. 
Conover,  C.  N.,  Lieut.,  Navy. 
Cook,  Thomas,  Seaman,  Navy. 
Cotton,  H.  A.,  Lieut  (j.  g.),  Navy. 
Cowie,  G.  D.,  First  Lieut..  Army. 
Cox,  .John  W.,  Second  Lieut.,  Aniiy. 
Crawford,  J.  H.,  Pvt,  Army. 
Cunningham,  F.  B.,  Pvt.,  Army. 
Curtice,  Sanger,  Seaman,  Navy. 
Dailey,  I.  M.,  First  Lieut,  Army. 
Daniels,  Alonzo,  Seaman,  Navy. 
Dann,  B.  G.,  Pvt,  Army. 
Deck,  W.  H.,  Sergt,  Army. 
DeggeUer,  Martin  N.,  Pvt.,  Army. 
Derltis.  A..  Seaman,  Navy. 
Disney.  Lindsay  P.,  Pvt..  Army. 
Dolan,  D.  J.,  Seaman,  Navy. 
Drelfus.  A.,  Seaman,  Navy. 
Durgln,  George  H.,  Lieut  (J.  g.),  Niivy 
Dwyer,  J.  F.,  Pvt,  Army. 
Klckelberg,  B.  W.,  Capt.,  Aniiy. 
Bla,   Arthur  J.,   Lieut,   Navy. 
Ellenbogen,  L.  K.,  Pvt,  Army. 


Digitized  by  VjOOQIC 


KKPOBT  OJj*  SUP£BIlirT£NDSNT,  COAST  AND  OBODBTIO  8UBVBY.   853 


Ellis,  Edmund  P.,  Gapt,  Army. 

Ellis,  E.  K.,  Pvt,  Army. 

Engle,  F.  G.,  Lieut,  Nuvy. 

Farrow,  J.  B.,  Seaman,  Navy. 

Ferguson,  A.  G.,  Seaman,  Navy. 

Fleetwood,  J.  R.,  Seaman,  Navy. 

Floyd,  Morey,  Seaman,  Navy. 

Foxhall,  Edward,  Seaman^  Navy. 

Freeman,  Bert  C,  First  Lieut,  Army. 

Galos,  Benjamin,  Ensign,  Navy. 

Gannon,  H.  F.,  Seaman,  Navy. 

Gatje,  E.  A.,  Pvt,  Army. 

Giacomini,  Alfred  L.,  Lieut,  Navy. 

Gidayawan,  Aurilio,  Seaman,  Navy. 

Gllden,  G.,  Seaman,  Navy. 

Godsey,  J.  E.,  Pvt,  Army. 

Graham,  Lyman  D.,  Lieut,  Navy. 

Gramm,  S.  G.,  Pvt,  Army. 

Green,  Charles  K.,  Lieut,  (j.  g.).  Navy, 

Greenfield,  Murray  G.,  Sergt,  Army. 

Groshong,  F.  R.,  Seaman,  Navy. 

Grummann,  Herbert  R.,  First  Lieut, 
Army. 

Hall,  F.,  Seaman,  Navy. 

Hallberg,  Arthur  S.,  Lieut,  Army, 

Hardy,  Francis  H.,  Lieut  Commander, 
Navy. 

Harris,  J.  J.,  Seaman,  Navy. 

Harrison,  Henry,  Seaman,  Navy. 

Harsh,  Dwight  B.,  Pvt,  Army. 

Hart,  Oscar,  Seaman,  Navy. 

Hartley,  George  R.,  First  LiefUt, 
Army. 

Haydon,  Rufus,  Pvt,  Army. 

Hayes,  Chester,  Pvt,  Army. 

Heck,  N.  H.,  Lieut  Commander,  Navy. 

Hicks,  Russell  J.,  Pvt,  Army. 

Hinkley,  Wilmer  O.,  Ensign,  Navy. 

Hodgson,  C.  v.,  MaJ.,  Army. 

Hole,  Robert  J.,  First  Lieut,  Army. 

Hollander,  F.,  Seaman,  Navy. 

Home,  R.  D.,  First  Lieut.,  Army. 

Howes,  Leonard  G.,  Seaman.  Navy. 

Hughes,  James,  Seaman,  Navy. 

Hunter.  C.  M.,  Pvt,  Army. 

Huse,  Emery,  Pvt,  Army. 

Hutchinson,  R.  F.,  Pvt,  Army. 

Jacobsen,  William  F.,  Pvt,  Army. 

Joachims,  Arthur,  Lieut.  GommandeTt 
Navy. 

Joekel,  F.  E.,  First  Lieut,  Army. 

Joers,  Rudolph,  Lieut,  Navy. 

.Tohanson,  W.,  Seaman,  Navy. 

Johnson,  Berkeley,  Pvt,  Army. 

.Jfjhnson,  B.  L.,  Seaman.  Navy. 

Johnston,  W.  R.,  Pvt,  Army. 

Jones,  E.  Lester,  Col.,  Army. 

Kates,  P.,  Seaman,  Navy. 

KelPh,  Harry  T.,  First  Lieut,  Army. 

Kerns,  J.  L.,  Seaman,  Navy. 

Keyse,  William  S.  P.,  Lieut  Com- 
mander, Navy. 

Kight,  J.  F.,  Seaman,  Navy. 

Kllgore,  Addison,  Seaman,  Navy. 

King,  J.  L.,  Seaman,  Navy. 

Kirby.  Harold  L..  Pvt.,  Army. 


Kremkau,  Omer  G.,  Pvt,  Army. 

Lambert,  Frank,  Pvt,  Army. 

Lambert,  Walter  D.,  First  Lieut,  Army. 

Landing,  T.  R.,  Seaman,  Navy. 

Lane,  Paul  V.,  Lieut,  Navy. 

Lea,  Wilbur  R.,  Pvt.,  Army. 

Lee,  Alfred  M.,  Seaman,  Navy. 

Lee,  Harvey,  Pvt,  Army. 

Levy,  M.  E.,  Lieut  (j,  g.).  Navy. 

Lewis,  W.  P.,  Seaman,  Navy. 

LitUefield,  R.  C,  Pvt,  Army. 

Loken,  A.,  Seaman,  Navy. 

Laubat  Frank  J.  C,  Pvt.,  Army. 

Luce,  G.,  Lieut.,  Navy. 

Luce,   Robert  F.,   Lieut.  Commander, 

Navy. 
Lukens,     Richard     R.,     Lieut     Com- 
mander, Navy. 
McComb,  H.  E.,  Lieut  (J.  g.).  Navy. 
McFarland,    W.    M.,    Second    Lieut, 

Army. 
McGuire,  J.  W.,  Capt,  Army. 
MacKenzie,  W.  J.,  Second  Lieut.,  Army. 
McMllIin,  Clarence  E.,  Seaman,  Navy. 
McMinn,  Robert,  Pvt,  Army. 
Maher,  Thomas  J.,  Lieut,  Navy. 
Manget,  H.  F..  Pvt,  Army. 
Marchand.  G.  E.,  Lieut,  Navy. 
Marsh,  J.  E.,  Lieut,  Navy. 
Martin,  R.  B.,  Pvt,  Army. 
Mattison,   George  C,   Lieut    (j.   g.). 

Navy. 
Mldgett,  L.  L.,  Seaman,  Navy. 
Midgett,  Orlando,  Pvt.,  Army. 
Miller,   Raymond   V.,   Lieut    (j.   g.). 

Navy. 
Mills,  Gilbert  E..  Pvt,  Army. 
Montrolo,  Arcadio,  Seaman,  Navy. 
Moore,  C.  E.,  Pvt.,  Army. 
Morris,  T.  .T.,  jr..  Seaman,  Navy. 
M<)urhes8,.C.  A..  Lieut,  Army. 
Mower,  L.  M.,  Second  Lieut,  Army. 
Murray,  Charles  R.,  Pvt,  Army. 
Myers,  Benjamin,  Pvt.,  Army. 
Nelson.  K.  E.,  Lieut.  Navy. 
Noblencn,  Louis,  Pvt.,  Army. 
Nyland,  Frita  C,  Ensign,  Navy. 
O'Conner,  T.,  Seaman,  Navy. 
Dies,  Floyd,  Pvt,  Army. 
Oscarson,  P.  K.,  Seaman,  Navy. 
Overton,  R.  C,  Ensign,  Navy. 
Paddiflon,  O.  H.,  Lieut  (j.  g.).  Navy. 
Pagenhart,  Edwin-  H.,  Capt,  Army. 
Parker,  Ernest,  Pvt,  Army. 
Parker,  H.  F.,  Seaman,  Navy. 
Parker,    W.    E.,    Lieut.    Commander, 

Navy. 
Pascoal,  Doreteo,  Seaman,  Navy. 
Pntton,    R.     S.,    Lieut    Commander^ 

Navy. 
Peacock,  F.  L.,  Lieut,  Navy. 
Pease,  H.  W.,  Second  Lieut.,  Army. 
Perrln,  P.  A.,  First  Lieut,  Army. 
Peters,   John   H.,  Lieut   Commander, 

Navy. 
Petterson,  J.,  Seaman,  Navy. 
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I'ierson,  C.  C,  Seaman,  Navy. 
Pigford,  D.  v..  Pvt..  Army. 
Pigford,  Robert,  Pvt.,  Army. 
Pinner,  R.,  Seaman,  Navy. 
Plttmann,  O.  W.,  Pvt.  Army. 
Powell.  J.  D.,  Capt.,  Army. 
Powell,  W.,  Seaman,  Navy. 
Prenzlau,  T.,  Seaman,  Navy. 
Quilllan,    C.    G.,    Lieut.    CJommander, 

Navy. 
Ramos,  Andres,  Seaman,  Navy. 
Bamos,  Apolonlo,  Seaman,  Navy. 
Rappleye,  Howard  S.,  Lieut,  Army. 
Raynor,  Leroy  P.,  Lieut.,  Navy. 
Ready,  C.  T.,  Seaman.  Navy. 
Reese,  E.  E.,  First  Lieut.  Army. 
Robinson,  O.  B.,  Seaman,  Navy. 
Romberg,  B.  A.,  Seaman,  Navy. 
Rozler,  B.  B.,  Pvt,  Army. 
Rude,  Gilbert  T.,  Lieut  Commanden 

Navy. 
Ruest,  J..  Seaman.  Navy. 
Ruffner,  Walter  S.,  Pvt.  Army. 
Ruiz.  Frank  S.,  Pvt,  Army. 
Rycraw,  George  H.,  Pvt.,  Army. 
Sandoe.  Nlchol  M.,  Seaman,  Navy. 
Schoppe,  R.  L.,  Lieut.,  Navy. 
Seran,    H.    A.,    Lieut.    Commander, 

Navy. 
Severns.  E.  V.,  Pvt,  Army. 
Sewell,  Leo  A.,  Pvt,  Army. 
Shalowltz,  A.  L.,  Second  Lieut,  Army. 
Shell,  W.  R..  Pvt,  Army. 
Shoemaker,  H.  C,  Seaman,  Navy. 
Slgales,  G.,  Seaman,  Navy. 
Singleton,  Oleve,  Seaman,  Navy. 
Skare,  Charles  E.,  Pvt,  Army. 
Skau,  Rolf,  Pvt,  Army. 
Smith,  Dean  O.,  Pvt..  Army. 
Smith,  E.  L.,  Seaman,  Navy. 
Smith,  J.,  Pvt,  Army. 
Smith,  Sherman,  Pvt,  Army. 
Smith,  S.  P.,  Seaman,  Navy. 
Smith,  W.  M.,  Jr.,  Seaman,  Navy. 


SplUs.  .Tohn  H.,  Pvt,  Army. 
Sprlngle,  D.  D.,  Seaman,  Navy. 
Spry,  H.  S..  Seaman,  Navy. 
Staeblain,  T.,  Seaman,  Navy. 
States,  Earl  C,  Pvt,  Army. 
Stewart,  George,  Pvt,  Army. 
Strough,    R.    P.,    Lieut    Commander. 

Navy. 
Taylor,  Dan  W.,  Seaman,  Navy. 
Thompson,  George,  Pvt,  Army. 
Thompson,  M..  Seaman,  Navv. 
Thurtell,  C.  S..  Pvt.  Army. 
Tolson,  J.  Q.,  Seaman,  Navy. 
Torres,  Anastacio,  Seaman,  Navy. 
Toulson,  J.  M.,  Seaman.  Navy. 
Trueblood,  Paul  M.,  Lieut,  Navy. 
V\rich,  L.  C,  Pvt.  Army. 
Vandewynckele.  Paul,  Pvt,  Army. 
Vess,  L.  J.,  Seaman,  Navy. 
Waff,  P.  E.,  Seaman,  Navy. 
Walker,  Eustace  S.,  Lieut,  Navy. 
Watkins,  John  T.,  Lieut  Commander 

Navy. 
WeidUch,  W.,  Lieut  (J.  g.).  Navy. 
Welfore,  Leon,  Seaman,  Navy. 
Wells,  John  M.,  Seaman,  Navy. 
Wheeler,  Raymond  A.,    First    Lieut. 

Army, 
Whidbee,  N.,  Seaman,  Navy. 
White,  Albert  Seaman,  Navy. 
Whitney,  Paul  C,  Lieut.  Commander. 

Navy. 
Wilder,  Leo  C,  Lieut,  Navy. 
Wilkey,  J.  M.,  Seaman,  Navy. 
Williams,  Preston  S..  Pvt,  Army. 
Witherbee,    Max    C,    Second    Lieut, 

Army. 
Witherspoon,  Andrew  C,  First  Lieut, 

Army. 
Woolbert,  A.,  Seaman.  Navy. 
Wrenn,  C.  A.,  Pvt,  Army. 
Young,  C.  H.,  Pvt.,  Army. 
Youngblood,  Adam.  Pvt,  Army. 
Zeitlin,  R.  M.,  Seaman,  Navy. 


This  Bureau  also  contributed  five  of  its  survey  vessels  to  the  fleets 
operated  by  the  Navy.  One  of  our  vessels,  the  Surveyor,  was  em- 
ployed on  convoy  duty  to  and  from  Mediterranean  ports.  While 
on  one  of  these  trips,  a  convoy  was  attacked  by  two  German  sub- 
marines, one  of  which  was  the  famous  U-SO  which  sunk  the  Luti- 
tamo.  The  11-39  fired  a  toi^do  at  the  fleet  which  grazed  the  bow 
of  the  Surveyor  and  was  visible  from  the  deck  of  that  vessel.  The 
wake  of  the  submarine  was  picked  up  by  the  Surveyor  and  she  was 
able  to  get  in  a  position  for  favorable  discharge  of  the  depth  charge. 
As  the  Swrveyor  was  unable  to  leave  the  convoy,  she  was  unable 
to  return  and  finish  the  submarine,  but  did  succeed  in  disabling  her 
to  the  extent  that  the  submarine  was  compelled  to  enter  Cartagena, 
Spain,  and  intern  th^e.  Another  of  our  vessels,  the  /m,  was  on 
duty  at  New  York  as  flagship  of  commandant,  squadron  2,  cruiser 
force,  from  November  16,  1917,  to  October  14, 1918,  and  was  on  duty 
at  Yorktown  and  Hampton  Roads  as  flagship  of  division  4,  battle- 
ship force  1,  from  October  15, 1918,  to  April  1, 1919.    A  tiiird  one  of 
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our  vessels,  the  Bache^  was  assigned  to  squadron  5  of  fifth  naval 
district,  and  performed  general  salva^  work,  outside  patrol,  and 
guard-ship  duties  off  Virginia  Capes.  Her  primary  duty  was  iden- 
tification and  passing  of  all  inbound  and  outbound  vessels.  She 
was  the  means  of  conmiunication  between  naval  authorities  and 
these  vessels.  She  handled  mail  and  gave  medical  assistance  to 
passing  vessels,  and  performed  important  salvage  operations.  Two 
other  vessels  of  the  Bureau  were  in  the  naval  service  on  the  Pacific 
coast.  They  were  the  Explorer  and  the  Patterson  (renamed  the 
Forward).  These  vessels  were  assigned  to  patrol  duty  in  Alaskan 
waters. 

Besides  this  direct  assistance  to  the  military  branches  of  the  Gov- 
ernment by  the  contribution  of  men  and  vessels,  this  Bureau  rendered 
valuable  aid  to  both  these  branches  through  the  efforts  of  its  field 
and  office  force.  In  the  field,  this  assistance  consisted  in  furnish- 
ing certain  control  for  maps  in  critical  areas  selected  by  the  chiefs 
of  military  mapping  of  the  Corps  of  Engineers  of  the  Army.  These 
areas  were  in  Texas,  Georgia,  Florida,  South  Carolina,  North  Caro- 
lina, and  Virginia.  The  work  was  chiefly  triangulation,  traverse, 
and  leveling.  Special  hydro^aphic  examinations  were  made  by 
means  of  the  wire  drag  at  points  designated  by  the  Navy  Depart- 
tnent.  Among  such  were  the  wire-drag  surveys  in  Long  Island 
Sound  and  in  York  River  (Chesapeake  Bay).  Quite  an  extensive 
wire-drag  examination  was  made  of  the  waters  in  the  vicinity  of 
Eastport,  Me.  Initial  surveys  included  such  work  as  the  location  of 
points  for  naval  fire-control  experiments,  the  reestablishment  of 
the  speed-trial  course  at  Lewes,  Del.,  for  torpedo-boat  destroyers, 
the  location  of  the  Port  Jefferson  trial  course  in  Long  Island  Sound, 
and  the  Block  Island  (Rhode  Island)  trial  course. 

•Some  divisions  of  the  office  were  engaged  almost  exclusively  on 
work  that  would  be  of  use  to  the  Army  and  Navy  during  the  war. 
This  work  consisted  of  the  computation  of  precise  traverse,  and  of 
several  grades  of  triangulation  and  of  precise  leveling  executed 
within  areas  selected  by  the  division  of  military  mapping  of  the 
Corps  of  Engineers  of  the  Army.  Magnetic  data  were  supplied  to 
various  Army  and  Navy  organizations,  and  to  persons  engaged  on 
investigation  of  the  submarine  problem.  Another  important  accom- 
plishment in  connection  with  the  war  was  the  furnishing  of  our 
nautical  publications,  consisting  of  charts,  coast  pilots,  tide  tables, 
for  the  use  of  our  naval  vessels,  our  Merchant  Marine,  and  the  ves- 
sels under  the  control  of  the  Army,  and  the  Railroad  Administra- 
tion.  • 

This  service  has  108  years  of  active  history  which  show  that  it  has 
never  failed  in  loyalty^  no  matter  what  the  call.  Its  members  have 
always  given  the  benefit  of  their  trained  thought  and  well-informed 
judgment  whenever  and  wherever  they  were  needed  and  however  they 
could  best  be  used. 

In  the  great  conflict  just  ended  these  traditions  have  been  upheld. 

Admiration  is  due  tne  spirit  that  has  animated  each  and  every 
member  of  the  United  States  Coast  and  Geodetic  Survey.  To  a  man 
there  was  an  instant  and  eager  response  to  the  country's  call  for  help. 
At  all  times,  a  service  which  is  laboring  for  the  safety  of  mankind,  it 
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stood  ready  to  undertake  new  work.  The  kind  of  work  needed  was 
varied — all  could  not  go  into  battle.  The  men  in  the  field  would  have 
been  useless  without  the  executive  work  behind  them  at  home,  and  all 
honor  is  due  them,  who,  showing  a  steady,  uncompromising  moral 
courage,  unmoved  by  clamor  and  undisturbed  by  outer  excitement, 
have  kept  steadily  at  their  posts,  carrying  on  most  successfully  the 
important  and  necessary  work  here. 

Those  who  were  sent  to  the  field  were  simply  performing  their  duty 
in  another  way,  and  established  an  enviable  and  remarkable  record, 
showing  again  their  unusual  adaptability  and  training. 

The  Bureau  was  about  equally  represented  in  both  Army  and  Navy 
and  performed  signal  valuable  service  in  each. 
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Part  IV.— STATEMENT  FOR  THE  PAST  YEAR  OF  ACCOM- 
PLISHED FIELD  AND  OFFICE  WORK,  ACCOMPANIED 
BY  ILLUSTRATIONS,  AS  REQUIRED  BY  STATUTE, 
SHOWING  THE  PROGRESS  MADE,  ETC. 

DIVISION  OF  HYDROGRAPHY  AND  TOPOGRAPHY. 

The  division  of  hydrography  and  topography  has  supervision  of  all 
hydrographic  and  topograpnic  surveys  executea  by  this  Bureau,  which 
supervision  includes  the  determination  of  where  surveys  or  resurveys 
are  required,  how  they  shall  be  conducted,  the  preparation  of  instruc- 
tions for  surveying  parties,  the  organization  of  the  parties,  and  the 
inspection  of  the  field  work,  and  examination  of  the  records.  It  is 
also  charged  with  the  construction,  maintenance,  and  repairs  of  the 
vessels  and  other  field  equipment,  except  instruments,  the  records  of 
the  personnel  employed  on  this  work,  the  compilation  of  the  coast 
pilot  in  the  field  and  office,  the  observation  of  tides  and  currents,  and 
compilation  of  tide  tables. 

For  administrative  purposes,  the  division  is  divided  into  four  sec- 
tions, known  as  the  section  of  field  work,  section  of  vessels  and  equip- 
ment, section  of  coast  pilot,  and  section  of  tides  and  currents.  Each 
of  these  sections  is  under  the  direction  of  a  hydrographic  and  geo- 
detic engineer,  who  is  responsible  for  the  efficient  and  economical 
administration  of  his  section  under  the  general  supervision  of  the 
chief  of  the  division  of  hydrography  and  topography. 

The  division  also  has  supervision  over  the  five  field  stations  located 
at  Boston,  New  York,  New  Orleans,  Seattle,  and  San  Francisco, 
respectively,  and  over  the  office  at  Manila,  P.  I.  The  field  stations 
are  for  the  purpose  of  maintaining  close  relations  between  the 
Bureau  and  those  who  have  occasion  to  use  its  charts,  publications, 
and  data,  and  to  keep  the  Bureau  informed  of  the  needs  for  further 
work  in  these  general  localities.  They  are  in  charge  of  hydrographic 
and  geodetic  engmeers,  but  undertake  no  surveys  unless  specifically 
directed  to  do  so  by  this  office.  The  Manila  office  performs  all  of 
the  functions  of  a  field  station,  and  in  addition,  has  direct  charge 
of  all  surveys  in  the  Philippine  Islands  and  much  of  the  office  work 
incident  to  these  surveys.  This  office  is  in  charge  of  a  hydrographic 
and  geodetic  engineer,  with  the  title  of  Director  of  Coast  Surveys, 

This  report  gives  a  general  statement  of  the  work  performed  during 
the  year  under  the  direction  of  the  division  by  the  various  field  par- 
ties, the  field  stations,  the  Manila  office,  and  finally,  a  resum6  of  the 
work  of  the  four  sections.  Detailed  statements  are  given  in  the 
reports  of  the  chief  of  sections  attached  hereto,  and  by  the  chief  of 
parties  already  submitted. 

MILITARY  WORK. 

A  very  large  part  of  the  topographic,  hydrographic,  and  wire-drag 
work  of  the  Bureau  done  during  the  fiscal  year,  was  at  the  request  of 
the  Navy  Department  to  meet  urgent  military  needs.    The  Bureau 
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and  its  field  parties,  including  field  stations,  cooperated  closely  with 
the  Navy  ana  War  Departments  in  the  matter  of  supplying  charts 
and  other  information,  the  execution  of  surveys  for  the  establishment 
of  camp  sites,  and  manufacturing  plants,  and  to  brin^  charts  up  to 
date,  and  in  the  marking  of  ob^ructions  to  navigation.  Frequent 
consultations  and  correspondence  were  carried  on  at  Washington 
with  the  various  bureaus  of  the  War  and  Navy  Departments  relative 
to  the  work  rec^uired,  and  in  the  field,  the  parties  cooperated  to  the 
fullest  extent  with  local  military  authorities. 

The  steamers  Bae?ie^  Explorer^  Isis^  Patterson  and  Surveyor^  turned 
over  to  the  Navy  during  the  previous  fiscal  year,  continued  opera- 
tions as  war  vessels  imtil  the  termination  of  hostilities,  and  were  then 
returned  to  this  Bureau  under  authority  of  Executive  order  of 
February  26,  1919. 

The  same  Executive  order  returned  to  duty  in  this  Bureau  all 
those  officers  who  had  been  detailed  during  the  war  for  duty  with  title 
War  and  Navy  Departments.  Some  of  these  officers  went  into  the 
Navy  with  the  vessels  on  which  they  were  serving  at  the  time  of  the 
vessel  transfer,  but  many  of  them  went  directly  to  the  Navy  and 
Army  from  the  Washington  office,  the  field  stations,  and  from  va- 
rious field  parties.  The  return  of  these  officers,  as  well  as  the  ves- 
sels, although  designated  for  not  later  than  April  1,  1919,  was  in 
manv  cases  delayed  by  unavoidable  conditions  until  near  the  end  of 
the  fiscal  year. 

NEW  VESSELS  AND  LAUNCHES. 

The  Bureau  has  received  by  transfer  from  the  Navy  Department^ 
five  vessels  of  various  sizes  ranging  from  100  tons  to  400  tons  dis- 
placement, and  has  the  promise  of  two  other  vessels  of  500  tons  and 
600  tons  displacement,  respectively,  to  be  transferred  early  in  the  next 
fiscal  year.  The  vessels  received  to  date  are  the  steamers  Arcturus^ 
Onward^  Ranger^  and  Wenonah^  and  the  motor  vessel  Natoma,  The 
steamers  Lyaonia^  and  SiaUa  are  to  be  transferred  later  on.  All 
these  are  former  yachts  that  were  acquired  by  the  Navy,  fitted  and 
used  as  patrol  boats,  and  in  the  suppression  of  enemy  submarines. 
On  the  termination  of  hostilities,  they  were  no  longer  required  by  the 
Navy,  and  were,  therefore,  turned  over  to  this  Bureau  for  use  as  sur- 
vey craft  until  more  suitable  vessels  could  be  had. 

iTie  Navy  also  transferred  to  this  Bureau  eight  miscellaneous 
motor  boats,  six  of  them  of  the  cabin-cruiser  pleasure-boat  type,  and 
two  of  them  of  the  work-boat  type.  These  launches  will  be  used  for 
wire-drag  operations,  and  for  chart  revision,  and  will  help  to  elimi- 
nate the  former  necessity  of  hiring  launches. 

Contracts  were  made  during  the  year  for  the  construction  of  four 
60-foot  wire-drag  guide  launches,  and  for  three  80-foot  wire-drag 
launch  tenders.  All  of  the  guide  launches,  and  one  of  the  tenders 
were  completed  and  put  into  service  before  the  close  of  the  year.  A 
fourth  tender  was  purchased,  and  equipped  with  a  new  engine. 

Bids  were  obtained  by  the  U.  S.  Shipping  Board,  Emer^ncy  Fleet 
Corporation,  for  the  construction  of  two  1,000-ton  surveying  vessels 
of  the  Swrveyor  type.  No  award  has  been  made  owing  to  the  disin- 
clination of  the  Emergency  Fleet  Corporation  to  authorize  the  con- 
struction without  further  authoritv. 
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FIELD  WORK,  ATLANTIC  COAST. 

Field  stations. — Field  stations  of  the  Survey,  each  in  charge  of  a 
3eld  officer  of  the  Bureau,  were  maintained  at  Boston,  New  York,  and 
New  Orleans,  where  there  is  kept  a  stock  of  charts,  and  also  other 
publications  of  the  Survey  and  of  the  Bureau  of  Lighthouses  for  con- 
sultation and  for  sale.  The  stations  cooperate  wim  the  sales  agents 
of  the  Bureau  by  furnishing  them  charts  and  other  publications  to 
meet  immediate  needs.  The  inspectors  at  these  stations  have  for 
their  principal  duty  the  inspection  of  the  navigable  waters  within 
their  aistricts,  for  the  purpose  of  keeping  charts  and  other  nautical 
publications  of  the  Bureau  corrected  to  date.  The  routine  duties  of 
the  field  station  are  handled  by  a  clerk.  The  following  special  as- 
signments were  made  to  the  inspectors  at  Boston,  New  York,  and 
New  Orleans  during  the  year,  in  addition  to  the  duties  of  the  field 
stations: 

The  inspector  at  Boston  continued  the  field  examination  of  the 
coast  between  Gloucester  and  Boston,  preparatory  to  undertaking 
the  field  work  of  making  a  chart  revision  of  this  locality  for  use 
on  a  large-scale  chart  of  this  area,  which  is  urgently  neeaed,  espe- 
cially of  the  important  harbor  of  Lynn,  Mass.  Also,  a  field  revision 
of  the  topography  of  this  section  was  made.  A  field  party  under  an 
inspector  revised  the  triangulation  and  topography  between  Man- 
chester and  Boston.  The  inspector  also  cooperated  with  the  com- 
mandant of  the  first  naval  district  in  the  installation  of  apparatus 
for  observing  currents,  and  furnished  instructions  in  the  method  of 
taking  and  recording  observations. 

The  inspector  at  New  York  executed  a  supplementary  triangula- 
tion at  Sandy  Hook,  requested  by  the  Navy  Department  in  connec- 
tion with  the  proving  CTOunds  for  heavy  ordnance ;  completed  the 
computation  of  triangulation  on  the  coast  of  New  Jersey  for  the 
Anny  and  Navy ;  cooperated  with  the  Army  Engineers  in  the  deter- 
mination of  the  position  of  three  towers  at  Fort  Tilden;  and  com- 
pleted special  tidal  data  for  Brooklyn  and  other  newspapers.  Super- 
vision was  also  exercised  over  the  permanent  tidal  station  main- 
tained by  the  Bureau  at  Fort  Hamilton,  New  York  Harbor. 

The  inspector  at  New  York  cooperated  with  the  commandant  of 
the  tiiird  naval  district  in  the  instaUation  of  apparatus  for  observ- 
ing currents,  and  furnished  instructions  in  the  method  of  taking  and 
recording  observations.  At  the  close  of  the  fiscal  year  the  inspector 
was  engaged  on  a  tidal  current  survey  of  New  York  Harbor. 

The  inspector  of  the  Bureau  at  New  Orleans  cooperated  in  an  ad- 
visory capacity  with  the  board  of  advisory  engineers  of  the  Public 
Belt  Kailroad  Commission  appointed  to  report  upon  the  physical 
and  financial  feasibility  of  a  Mississippi  River  railroad  crossing  at, 
or  in  the  vicinity  of.  New  Orleans,  together  with  terminal  improve- 
ments collateral  thereto.  The  inspector  verified  the  topography  in 
the  vicinity  of  Pascagoula,  Miss.,  in  October,  and  in  January,  1919, 
he  was  at  Mobile,  Ala.,  executing  the  necessary  field  work  to  furnish 
up-to-date  information  for  charts,  and  installing  apparatus  for  ob- 
serving currents  on  Heald  Bank  Light  Vessel.  In  February,  he 
accompanied  the  superintendent  of  lighthouses  on  an  inspection  trip 
from  Morgan  City  to  New  Orleans,  proceeding  by  the  outside  route 
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to  Grand  Pass  Timbalier,  and  thence  by  the  inside  route  to  New 
Orleans. 

Vessels. — ^The  steamer  Bache  was  returned  to  the  Coast  and  Geo- 
detic Survey  on  June  SO,  1919,  after  completion  of  repairs  by  the 
Navy  Department.  No  field  work  was  in  progress  at  the  close  of  the 
fiscal  year,  but  the  necessary  tall  hydrograpnic  signals  were  in  the 
course  of  erection,  and  arrangements  had  been  completed  for  the 
placing  of  buoys,  prior  to  beginning  offshore  hydrography  off  the 
entrance  of  Chesapeake  Bay.  On  authorization  by  the  Navy  Depart- 
ment the  Bache  was  furnished  with  one  24-foot  coast  guard  motor 
launch,  in  place  of  the  motor  whaleboat  formerly  on  this  vessel,  and 
two  new  coast  guard  whaleboats,  which  will  give  her  a  better  boat 
equipment  than  she  had  prior  to  transfer  to  the  Navy. 

The  steamer  Isis  was  returned  to  the  Coast  and  Geodetic  Survey 
on  April  30, 1919.  After  receipt  of  the  vessel  by  this  Bureau,  several 
tubes  gave  way  in  both  boilers,  and  it  was  necessary  to  take  the 
vessel  to  a  shipyard  for  renewal  of  the  tubes.  No  field  work  was  in 
progress  at  the  close  of  the  fiscal  vear,  but  the  necessary  tall  hydro- 
graphic  signals  have  been  erected,  and  arrangements  made  for  the 
placing  of  buoys,  for  beginning  the  offshore  hydrography  off  tiie 
entrance  of  Delaware  Bay. 

The  steamer  Eydrographer  was  employed  during  the  first  half  of 
the  year  on  surveys  oi  the  lower  part  of  Chesapeake  Bay,  embracing 
the  main  channel  of  the  bay,  and  approaches  to  Hampton  Roads,  to 
meet  the  needs  of  the  Navy  Department.  On  completion  of  repairs 
early  in  January,  the  Eydrographer  left  Baltimore  for  Key  West, 
where  she  is  now  working  in  cooperation  with  officei-s  at  the  naval 
station.  An  improved  type  of  sounding  tube  was  tested  with  marked 
success  in  the  deep  waters  of  the  Florida  Straits. 

The  schooner  Matchless  was  employed  on  a  survey  of  York  River 
and  approaches,  continuing  along  the  west  shore  of  Chesapeake  Bay 
to  the  vicinity  of  Hampton,  and  as  far  westward  as  Newport  News, 
The  hydrography  included  the  area  of  Hampton  Roads,  and  the 
inshore  area  between  the  Tail  of  the  Horseshoe  Lijght,  and  York 
River.  This  vessel  also  completed  surveys  in  the  vicinity  of  Wormley 
Creek,  at  the  request  of  the  Navy  Department.  After  an  inspection 
by  a  board  appointed  for  the  purpose,  the  Matchless  was  surveyed, 
condemned,  and  appraised,  in  accordance  with  authority  granted  on 
April  16,  1919,  by  the  Secretary  of  Commerce.  The  vessel  was  sold 
on  June  26,  1919. 

The  steamer  Onward  was  received  from  the  Navy  Department  on 
April  19,  1919,  after  completion  of  the  necessary  repairs,  and  the 
crew  and  equipment  of  the  schooner  Matchless  were  transferred  to 
that  vessel.  This  vessel  has  been  employed  on  a  continuation  of 
the  field  work  assigned  to  the  schooner  Maichless. 

The  steamer  Ranger  was  received  from  the  Navy  on  April  28, 
1919.  After  completion  of  the  necessary  repairs  she  will  take  up 
offshore  hydrography  in  the  vicinity  of  Pensacola,  Fla.  A  party 
attached  to  the  vessel  was  engaged  on  work  preparatory  to  tl^  hy- 
drographic  survey  of  Gravesend  Bay,  New  York  Harbor.  The  work 
of  building  tall  hydrographic  signals  for  the  surveys  westward  of 
Pensacola,  JFla.,  was  in  progress  at  the  close  of  the  year,  prior  to  tht 
arrival  of  the  steamer  Kanger  on  the  working  ground. 
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Parties. — Wire-drag  party  No.  1  was  employed  on  surveys,  re- 
quested by  the  Navy  Department,  off  the  easterly  end  of  Long  Island 
Sound,  and  the  westerly  end  of  Block  Island  Sound,  including 
Fishers  Island  Sound.  Strong  currents  retarded  the  progress  of  the 
work,  and  it  was  generally  necessary  to  plan  the  work  so  as  to  drag 
in  the  direction  of  the  current.  At  the  request  of  the  Navy  Depart- 
ment, this  party  completed  a  wire-drag  survey  of  an  area  m  the  ap- 
proach to  New  London  Harbor. 

Wire-drag  party  No.  2  continued  the  survey  of  the  principal  chan- 
nel from  the  sea  to  Eastport,  an^  Passamaquoddy  Bay,  and  the  sur- 
vey of  Passamaquoddy  Bay  to  meet  the  needs  or  the  Navy  Depart- 
ment. The  party  maintained  temporary  buoys  on  the  dangerous 
rocks  found  by  the  survey  in  the  principal  entrance  to  Eastport  and 
Passamaquoddy  Bay,  until  arrangements  were  made  with  the  Light- 
house Service  to  establish  permanent  buoys.  The  Geodetic  Survey 
of  Canada  cooperated  with  this  party  in  signal  building  and  tri- 
angulation. 

On  completion  of  surveys  in  the  vicinity  of  Eastport,  Me.,  the 
party  was  employed  on  surveys  along  the  outer  coast  in  the  vicinity 
of  Jonesport,  Me.,  the  work  being  designed  primarily  to  meet  the 
needs  of  the  Navy  Department. 

Wire-drag  party  No.  5  continued  the  survey  of  Block  Island  Sound. 
The  work  at  Key  West,  originally  assigned  to  this  party,  was  dis- 
continued in  order  to  meet  tlie  immediate  requirements  elsewhere  of 
the  War  and  Navy  Departments.  At  the  request  of  the  War  Depart- 
ment, this  party  executed  a  resurvey  of  Southwest  Ledge. 

A  field  party  was  employed  on  a  triangulation  and  topographic 
revision  survey  of  the  coast  between  Manchester  and  Boston,  in  con- 
formity with  instructions  issued  to  the  inspector  at  Boston.  This 
work  is  preliminary  to  the  preparation  of  a  chart  on  an  adequate  scale 
to  cover  this  locality,  including  the  harbor  of  Lynn.  This  party 
completed  the  shore  line  from  Manchester  to  Magnolia,  and  the 
Chelsea  River  from  Revere  to  Chelsea,  and  a  topographic  revision 
of  the  outlying  islands. 

A  field  officer  investigated  the  subject  of  coast  surveying  and  re- 
vision by  means  of  airplane  photography  in  conjunction  with  avi- 
ators of  the  War  and  Navy  Departments.  This  officer  executed  a 
trigonometric  control  for  an  Atlantic  City,  N.  J.,  photographic  sur- 
vey, and  at  the  close  of  the  year  was  studying  the  photographs  taken 
by  Army  and  Navy  fliers  with  reference  to  this  control. 

A  field  officer  established  a  trial  course  1  nautical  mile  in  length 
in  the  vicinity  of  Anacostia,  D.  C,  to  meet  the  needs  of  the  Navy 
Department,  that  Department  furnishing  the  necessary  launches  and 
material.  During  the  latter  part  of  the  fiscal  year  this  officer  was 
employed  on  a  tide  and  current  survey  in  the  vicinity  of  Point  Judith, 
Block  Island  Sound. 

A  field  party  was  employed  during  the  latter  part  of  the  year  on 
a  tide  and  current  survey  along  the  coast  between  Portsmouth,  N.  H., 
and  Portland,  Me. 

A  field  party  was  employed  on  a  hydropraphic  and  topographic 
survey  of  the  Turtle  River,  Ga.,  to  the  picric  acid  plant  at  Crispen 
Island  to  meet  the  needs  of  the  construction  division  of  the  Armv. 
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After  examination  by  the  chief  of  the  division  of  hydrography  and 
topography,  it  was  found  that  a  suitable  revision  of  Charleston,  S.  C^ 
and  vicinity  could  be  made  within  the  limits  of  funds  available  fw 
this  work,  and,  in  conformity  with  instructions,  a  field  officer  com- 
pleted, with  the  assistance  of  the  superintendent  of  lighthouses  and 
other  local  authorities  at  Charleston,  the  requested  triangulation. 
Local  interests  and  Government  officials  showed  a  gratifying  spirit 
of  cooperation  and  interest  in  this  work. 

A  field  party  executed  a  systematic  hydroCTaphic  and  topographic 
survey  of  Key  Biscayne  Bay,  and  channels  from  the  sea,  to  meet  the 
need  of  navigators  and  commercial  interests  at  Miami,  Fla. 

An  officer  inspected  the  tide  and  current  survey  parties  working 
off  the  coast  of  New  England,  and  in  Block  Island  Sound  and  vicin- 
ity, and  tide  station  at  Portland,  Me.  He  also  consulted  with  the 
inspector  at  New  York  relative  to  the  tide  and  current  survey  party 
being  organized  for  work  in  New  York  Harbor. 

A  field  party  has  been  employed  on  a  triangulation  and  topo- 
graphic survey  of  the  Virgin  Islands,  requested  by  the  Secretary  of 
the  Navy  on  August  28, 1917.  This  party  is  cooperating  closely  witii 
the  governor  and  other  naval  officials  of  the  Islands,  and  good  prog- 
ress is  being  made  in  this  work.  The  work  on  St.  Thomas  and  St. 
John  is  completed,  and  the  party  is  now  employed  on  St.  Croix.  The 
governor  of  the  Islands  has  requested  that  a  wire-drag  survey  be 
made  in  that  vicinity  as  early  as  practicable. 

FIELD    WORK,    PACIFIC    COAST. 

Field  stations, — Field  stations  of  the  Survey,  each  in  charge  of  a 
field  officer  of  the  Bureau,  were  maintained  at  Seattle  and  San  Fran- 
cisco during  the  fiscal  year,  where  there  is  a  stock  of  charts  and  other 
publications  of  the  Survey,  and  of  the  Bureau  of  Lighthouses  for 
consultation  and  for  sale.  The  stations  cooperated  with  the  sales 
agents  of  the  Bureau  by  furnishing  them  charts  and  other  publi- 
cations to  meet  immediate  needs. 

The  inspector  has  for  his  principal  duty  an  inspection  of  the  navig- 
able waters  within  his  district,  for  the  purpose  of  keeping  charts 
and  other  nautical  publications  of  the  Bureau  corrected  to  date.  The 
routine  duties  of  the  field  station  are  handled  by  a  clerk.  The  in- 
spectors at  the  two  Pacific  coast  field  stations  had  charge  of  the 
arrangements  for  installing  current-measuring  apparatus  on  light 
vessels  within  their  districte.  Tidal  and  current  observations  have 
been  in  progress  at  the  stations  maintained  by  the  field  stations. 

The  Seattle  field  station  has  served  as  the  headquarters  for  the 
field  parties  operating  in  Washington  and  Alaska,  and  has  rendered 
valuaole  assistance  to  the  field  parties.  The  inspector  had  charge 
of  the  preparation  of  plans  and  specifications  of  the  vessel  to  replace 
the  steamer  Taku^  and  issued  specifications  and  plans,  and  openc^l 
bids  for  the  construction  of  the  vessel.  A  1-mile  speed-trial  course 
was  laid  out  by  him  on  Lake  Washington  for  immediate  use  of  ves- 
sels under  construction  at  that  point.  The  inspector  cooperated  witii 
the  Navy  Department  at  Puget  Sound  Naval  Station,  relative  to  the 
return  of  the  steamers  Explorer  and  Forward  {Patterson)^  and 
three  of  the  launches  received  from  the  Atlantic  coast. 
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The  inspector  at  San  Francisco,  assisted  by  local  coast  guard  sta- 
tions, was  employed  on  a  survey  of  Presidio  Shoal  on  the  northerly 
'waterfront  ot  San  Francisco,  made  necessary  by  reports  of  very 
much  shoaler  water  than  charted. 

Vessels. — The  steamer  Sialia  is  being  repaired  by  the  Navy  prior 
to  transfer  to  the  Coast  and  Geodetic  Survey. 

The  steamer  Wenonah  was  received  from  the  Navy  on  April  12, 
1919,  after  completion  of  the  necessary  repairs,  and  proceedea  to  the 
Pacific  coast  via  the  Panama  Canal,  This  party  will,  on  arrival, 
take  up  offshore  hydrography  in  the  vicinity  of  Cape  Mendocino, 
and  the  survey  of  Humboldt  Bay  when  weather  conditions  prevent 
outside  work. 

The  motor  vessel  Natoma  was  received  from  the  Navy  on  April  9, 
1919,  after  completion  of  the  necessary  repairs,  and  proceeded  to  the 
Pacinc  coast,  via  the  Panama  Canal.  She  will  be  used  on  the  re- 
survey  of  San  Francisco  Bay. 

The  steamer  Arcturus  was  received  from  the  Navy  on  May  5, 1919, 
after  completion  of  such  repairs  as  the  Navy  was  willing  to  make. 
At  the  close  of  the  fiscal  year,  she  was  undergoing  repairs  that  were 
necessary,  due  to  the  fact  that  repairs  previously  made  were  in- 
complete. 

Vessels  proceeding  to  the  Pacific  coast  of  the  United  States  and 
to  Alaska,  with  the  exception  of  the  Natoma^  were  directed  to  take 
soundings,  and  make  oceanographic  observations  while  en  route,  and 
the  track  to  be  followed  by  each  vessel  in  the  Atlantic  Ocean,  Ca- 
ribbean Sea  and  Pacific  Ocean  was  laid  out  in  advance  so  that  each 
would  develop  an  unexplored  track. 

The  steamer  Explorer  was  returned  to  the  Coast  and  Geodetic 
Survey  on  May  1,  and  the  Forward  (Patterson)  was  returned  on 
May  24.    These  vessels  have  been  condemned,  and  will  be  sold. 

Parties. — ^A  field  party  was  employed  on  a  systematic  hydrographic 
and  topographic  revision  survey  of  the  Tacoma  waterfront,  to  show 
the  extensive  improvements  which  have  been  made  at  that  point. 

A  field  officer  has  been  employed  in  arranging  for  repairs  to  the 
launches  received  from  the  Navy,  and  shipped  to  the  Pacific  coast  on 
Naval  colliers  to  fit  them  for  wire-drag  and  revision  work  on  the 
Pacific  coast.  He  is,  also,  preparing  to  begin  wire-drag  work  in 
Lake  Washington  and  Lake  Union  i3ter  July  1. 

A  field  officer  was  employed  on  a  revision  survey  of  Los  Angeles 
Harbor  to  bring  our  charts  up  to  date. 

A  field  party  was  employed  on  a  hydrographic  and  topographic 
revision  survey  of  Morro  6ay,  requested  by  local  interests.  After 
completion  of  the  Morro  Bay  work,  the  party  proceeded  to. Eureka, 
Calif.,  and  took  up  the  work  of  recovering  and  re-marking 
triangulation  stations  in  that  vicinity,  and  building  the  necessary 
signals  for  the  offshore  work  which  will  be  done  by  the  vessels  of 
the  Bureau  on  their  arrival  from  the  Atlantic  coast. 

A  field  party  completed  a  wire-drag  survey  of  Lake  Tahoe  to  meet 
the  needs  of  the  United  States  Reclamation  Service.  This  survey 
was  limited  to  the  shores  where  numerous  bowlders  and  uncharted 
rocks  were  found. 


Digitized  by  VjOOQIC 


864  REPORTS  OF  THE  DEPARTMENT  OF  COMMERCE. 

riELD    WORK,    ALASKA. 

Vessels. — A  field  party  with  the  launch  Cosmos  completed  a  sur- 
vey of  the  north  end  oi  Wrangell  Strait  in  order  to  locate  certain 
bowlders  that  have  been  reported  in  this  important  fairway.  The 
improvised  harbor  sweep  used  on  the  Cosmos  was  carried  away 
several  times  owing  to  the  very  strong  currents,  but  lead-line  de- 
velopment was  checked  by  the  sweep  at  critical  points,  enabling  the 
party  to  complete  the  work  in  a  satisfactory  manner.  This  party 
also  made  a  survey  of  Keete  Inlet,  Cordova  Bay,  Alaska. 

The  steamer  Surveyor  was  returned  by  the  Navy  on  April  1, 
1919,  after  completion  of  the  repairs  necessary  to  place  the  vessel 
in  condition  for  survey  work,  and  proceeded  to  Alaska,  via  the 
Panama  Canal.  At  the  close  of  the  fiscal  year  the  vessel  was  at 
Seattle,  repairing  and  outfitting  for  work  on  the  south  coast  of  the 
Alaska  Peninsula. 

^Pa7'ties. — A  field  party  completed  a  survey  of  Port  Chatham, 
Kenai  Peninsula,  to  enable  the  Chrome  Mining  Co.  to  ship  their 
product.  From  local  reports,  and  information  received  from  the 
Bureau  of  Mines,  it  appeared  that  the  chrome-iron  deposits  in  this 
locality  are  important,  and  that  their  production  was  a  necessity 
for  certain  war  products.  Surveys  were  also  completed  by  th& 
party  in  Seldovia  to  locate  the  uncharted  rock  which  had  b^n  re- 
ported by  local  interests  in  the  vicinity  of  the  wharf.  A  survey  was 
made  of  Halibut  Cove,  Kachimak  Bay,  to  enable  fishing  interests  to 
ship  their  product,  and  Kjiik  Arm  in  the  approaches  to  the  railroad 
terminal  at  Anchorage,  Alaska,  was  surveyed.  This  work  was  done 
at  the  urgent  request  of  the  Alaskan  Engineering  Commission. 

An  automatic  tide  gauge  was  established  at  Ancnorage,  to  be  op- 
erated by  the  Alaskan  Engineering  Commission,  and  tides  were  ob- 
served at  that  point.. 

FIELD  WORK,  PHILIPPINE  ISLANDS. 

The  director  of  coast  surveys,  acting  under  the  authority  of  the 
superintendent,  makes  plans  for  the  work  of  the  Survey  in  the 
Philippine  Islands,  issues  detailed  instructions  to  the  field  parties, 
and  has  charge  of  the  field  station  at  Manila. 

The  expenses  of  the  work  are  met  by  the  Coast  and  Geodetic 
Survey  and  Philippine  Government,  which  also  furnished  three 
vessels  for  surveying  purposes  during  the  fiscal  year.  The  steamer 
Pathfinder  is  furnished  by  the  Coast  and  Geodetic  Survey. 

During  the  fiscal  year,  the  Pathfinder^  Rom^blon^  and  Fathomer 
were  employed  on  surveys  in  the  Philippine  Islands.  Work  was 
done  on  the  east  coast  of  Palawan,  and  in  the  vicinity  of  Cuyo  Is- 
lands in  the  northerly  part  of  the  Sulu  Sea.  While  these  vessels 
were  undergoing  repairs,  launch  parties  were  engaged  on  a  survey 
of  Laguna  de  Bay. 

The  steamer  Marinduqne  is  temporarily  in  the  service  of  the  insu- 
lar government,  but  will  be  returned  to  the  jurisdiction  of  the  Coast 
and  Geodetic  Survey  about  July  1.  The  officers  for  this  vessel  left 
San  Francisfo  for  Manila  on  May  25,  1919. 

The  epidemic  of  influenza  which  occurred  in  the  fall  of  1918  seri- 
ously hampered  the  work  of  the  Coast  and  Geodetic  Survey.    A  num- 
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ber  of  officers,  and  many  of  the  crews  of  the  vessels  were  stricken 
with  the  disease,  seven  deaths  having  occurred  on  the  steamer  Path- 
f/rvder  alone. 

MISCELLANEOUS  FIELD  WORK. 

The  question  of  aerial  surveying  is  under  consideration,  and  it  is 
believed  useful  service  may  be  obtained  in  such  localities  as  follows: 

Florida  reefs  (for  the  purpose  of  locating  coral  heads). 

Ten  Thousand  Islands,  west  coast  of  Florida  between  Cape  Sable 
and  Big  Marco  Pass.  (These  so-called  Ten  Thousand  Islands  are 
embraced  within  an  enormous  swamp  where  little  or  no  solid  land 
may  be  expected.) 

Delta  of  the  Mississippi.  (Aerial  photographs  could  be  used  to 
fill  in  the  details  of  the  interior  of  the  delta.) 

Suggestion  has  been  made  that  the  topographer  should  work  with 
an  airplane,  and  photograph  the  country  as  needed  to  put  in  the 
changes.  Triangulation  could  then  be  done  as  necessary  to  put  in 
the  landmarks  for  charts  and  other  control  points  that  might  be 
needed  to  make  full  use  of  the  photographs.  Photographs  could  be 
taken  of  bodies  of  shallow  water  in  order  to  determine  tiie  direction 
of  the  slues  or  channels  leading  between  the  extending  shoals, 
and  thus  verify  and,  if  necessary,  correct  the  charts.  The  above  sug- 
gestions cover  points  where  airplane  hydrography  can  unquestionably 
assist  in  bringmg  our  charts  up  to  date. 

At  the  invitation  of  the  British  Admiralty,  the  chief  of  the  division 
of  hydrography  and  topography,  and  the  chief  of  the  section  of  field 
records,  attended  an  international  hydrographic  conference  at  Lon- 
don, England,  during  the  latter  part  of  June.  In  a  letter  from  the 
charge  (Faffairs  ad  interim  dated  June  4, 1919,  the  object  of  the  con- 
ference is  stated  as  follows; 

To  consider  the  advisabiUty  of  all  maritime  nations  adopting  similar  methods 
in  the  preparation,  construction,  and  production  of  their  charts,  and  all  hydro- 
graphic  publications;  of  rendering  the  results  in  the  most  convenient  form  to 
enable  them  to  be  readily  used ;  of  instituting  a  prompt  system  of  mutual  ex- 
change of  hydrographic  information  between  all  countries;  and  of  providing 
for  consultations  and  discussions  to  be  carried  out  on  hydrographic  subjects 
generally  by  the  hydrographic  experts  of  the  world. 

SECTION  OF  FIEIiD  WORK. 

The  principal  duties  of  this  section  are  the  supervision  of  topo- 
graphic and  nydrographic  surveys,  and  coordination  and  standard- 
ization of  the  work  of  the  various  field  parties,  with  a  view  to  having 
a  complete  and  continuous  survey  of  the  coast.  All  data  pertaining 
to  the  locality  in  which  work  is  to  be  done  are  assembled,  compared, 
and  studied,  and  instructions  prepared  accordingly.  Close  touch  is 
kept  with  the  field  work  through  reports  and  sketches  from  the  field 
party. 

Data  were  collected,  and  itemized  memoranda  prepared  for  23 
sets  of  instructions  for  field  work.  This  embraced  a  careful  study 
of  existing  surveys.  Original  field  sheets  covering  areas  where 
changes  frequently  occur,  and  where  preliminary  surveys  only  have^ 
been  made,  were  reviewed  in  order  to  formulate  plans  for  perform- 
ing the  necessary  field  work  to  bring  the  charts  up  to  date.    Com- 
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pleted  field  sheets  were  reviewed,  as  time  permitted,  preparatory  to 
recommending  them  for  the  approval  of  the  superintendent. 

Owing  to  the  unusual  conditions  that  have  prevailed,  and  the  re- 
quirements of  war  work,  and  surveys  that  have  been  made  a  part  of 
the  National  defense,  the  duties  of  the  chief  section  have  embraced 
many  matters  not  heretofore  performed.  The  chief  of  the  section  of 
vessels  and  equipment  was  transferred  to  the  Navy  Department  for 
the  period  of  the  war,  and  during  his  absence  the  chief  of  this  section 
acted  as  chief  of  the  section  of  vessels  and  equipment.  The  principal 
items  of  work  were  in  connection  with  the  construction  of  the  60-foot 
wire-drag  launches,  and  30- foot  tenders,  proposals  for  the  steamer  to 
replace  the  Taku^  and  revision  of  specifications  for  the  new  1,000-ton 
steel  surveying  vessel. 

SECTION  OF  VESSELS  AND  EQUIPMENT. 

This  section  is  charged  with  the  preparation  of  plans  and  specifi- 
cations for  new  vessels  and  equipment,  the  care,  maintenance  and 
repair  of  existing  vessels,  and  the  records  of  seamen  personnel.  This 
latter  includes  tlie  examination  of  nearly  all  reports  and  returns, 
except  pay  accounts  and  reports  of  survey  work,  required  to  be 
submitted  by  parties  afloat.  The  section  also  examines  and  passes 
for  approval  of  the  chief  of  division  and  the  superintendent  the 
estimates  of  field  expenses  submitted  by  all  parties  afloat  and  ashore, 
and  all  contracts  for  lease  and  charter. 

A'  considerable  part  of  the  work  of  the  section  is  inspection  of 
vessels  and  equipment,  and  an  effort  is  made  to  inspect  thoroughly 
every  vessel  in  the  Survey,  except  th6se  in  the  Philippine  Islands, 
at  least  once  aimually,  and  the  vessels  on  this  coast  at  least  twice 
annually.  Supervision  of  the  Philippine  vessels  is  maintained  by 
means  of  reports  from  the  director  of  coast  surveys. 

Until  April  1,  this  section  was  under  the  direction  of  the  chief 
of  field  work  during  the  absence  on  Naval  duty  of  the  chief  of 
section. 

COAST-PILOT  SECTION. 

During  November,  1918,  the  manuscript  of  the  Philippine  Coast 
Pilot,  Part  1,  was  read  and  sent  to  the  printers.  To  the  end  of  the 
fiscal  year,  the  work  of  the  section  included  the  reading  of  the  page 
proofs  of  the  Philippine  Coast  Pilot. 

Reprints  were  obtained  during  the  year  of  Atlantic  Coast  Pilots, 
Sections  D  and  E.  Supplements  for  three  volumes,  and  correction 
sheets  for  Sections  C,  D,  E,  California,  Oregon,  and  Washington, 
and  Alaska,  Part  1,  were  issued. 

The  record  of  the  issue  of  coast  pilots  in  recent  years  is  interesting 
as  indicating  the  usefulness  of  these  publications.  As  these  volumes 
are  sold  at  a  price  sufficient  to  defray  the  cost  of  printing  (50  cents), 
it  is  obvious  that  the  number  sold  furnishes  an  accurate  measure  of 
the  public  demand.  The  following  is  the  record  of  the  issue  for  the 
fiscal  years  from  1912  to  date : 


1912 3, 792 

1913 3, 797 

1914 4, 148 

1915 4, 016 


1916 5, 602 

1917 7, 962 

1918 12, 91S 

1919 ti*  <"* 
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SECTION  OF  TIDES  AND  CURRENTS. 

Tidal  observations  were  made  throughout  the  year  at  seven  per- 
manent tidal  stations  along  the  Atlantic  coast,  two  on  the  Gulf  of 
Mexico,  and  three  on  the  Pacific  coast.  In  addition  to  these,  observa- 
tions were  made  in  connection  with  hydrographic  surveys  in  the 
United  States,  Alaska,  and  the  Philippines.  Tides  were  observed  at 
58  stations  during  the  year,  the  total  combined  length  of  observations 
being  41  years,  6  months,  16  days. 

During  the  year  all  permanent  tidal  stations  have  been  inspected 
at  least  once,  the  inspection  in  all  cases  including  the  connection  of 
the  tide  staff  of  the  station  with  the  permianent  bench  marks  by  spirit 
levels. 

The  work  of  making  comprehensive  tide  and  current  surveys  of 
our  coasts,  which  was  oegun  in  the  summer  of  1916,  was  continued 
during  the  fiscal  year  *2^19,  and  parties  were  employed  on  the  coast 
between  Portsmouth,  N.  H.,  and  Portland,  Me.,  and  off  the  entrance 
to  Narrangansett  Bay. 

The  purpose  of  the  tidal  party  is  to  obtain  tidal  information  at 
important  points  along  the  coast,  and  the  establishment  of  permanent 
tidal  bench  marks  at  all  principal  points  along  the  coast,  which  will 
serve  the  public  in  all  cases  where  a  knowledge  of  tidal  planes  is 
required  to  furnish  hydrographic  parties  with  standard  data,  and 
afford  starting  and  checking  points  for  lines  of  precise  levels. 

The  tidal  survey  is  carried, on  by  means  of  two  automatic  tide 
gauges,  and  several  subsidiary  staffs;  current  measurements  are 
made  by  means  of  current  meters,  the  velocity  being  obtained  at 
various  depths  at  each  station,  and,  also,  by  means  of  a  vertical  pole 
float. 

The  purpose  of  the  current  survey  is  to  obtain  definite  informa- 
tion concerning  currents  in  navigable  channels,  entrances  to  bays, 
rivers,  passages,  and  at  points  along  the  coast,  for  the  benefit  of 
navigators. 

Current  observations  were  made  at  57  stations  (other  than  light 
vessels),  the  total  combined  length  of  observations  being  5  months 
18  days. 

The  manuscript  for  the  tide  tables  for  1920  was  prepared  and  sub- 
mitted for  printing  in  three  separate  parts,  namely,  the  Atlantic 
Coast  Tide  Tables,  which  are  already  issued ;  the  Pacific  Coast  Tide 
Tables,  the  proof  of  which  has  been  readj  and  that  part  of  the 
General  Tide  Tables  which  is  not  included  m  either  of  the  two  re- 
prints, proof  of  which  has  not  yet  been  received.  These  tables  are 
similar  to  those  for  the  past  two  or  three  years. 

The  following  table  ox  issues  shows  the  increased  demand  for  these 
tide  tables  in  recent  years : 


Fiscal  year. 

General 

Tide 
Tables. 

Atlantic 

Coast  Tide 

Tables. 

Pacific 

Coast  Tide 

Tables. 

Total. 

1916 

1,665 
1,166 
1,548 
2,818 
4,176 

1,994 
2,307 
3,526 
3,496 
4,043 

10,481 
10,034 
12,704 
13,635 
14.644 

14,140 
13,567 

1910 

1917 

17,778 
19,949 

1918                  

1919 

22,803 
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DIVISION  OF  GEODESY. 
FIELD  WORK. 

The  geodetic  work  of  the  Coast  and  Geodetic  Survey,  almost  from 
the  day  that  the  United  States  entered  the  war  until  the  armistice  was 
signed,  may  well  be  called  war  work.  All  the  resources  of  the  divi- 
sion of  geodesy  were  placed  at  the  disposal  of  the  division  of  military 
mapping  of  the  Corps  of  Engineers  of  the  Army  immediately  after 
the  United  States  entered  the  war. 

The  assistance  of  the  division  of  geodesy  was  accepted  by  the  en- 
gineers, and  plans  were  made  to  furnish  certain  control  for  maps  in 
critical  areas  selected  by  the  chief  of  the  division  of  military  map- 
ping. These  areas  were  in  Texas,  Georgia,  Florida,  South  Carolina, 
North  Carolina,  and  Virginia. 

Shortly  after  November  11, 1918,  the  division  of  military  mapping 
of  the  Office  of  the  Chief  of  Engineei-s  lessened  its  support  to  the  divi- 
sion of  geodesy,  and  by  the  end  of  the  fiscal  year  1919  the  assistance 
from  the  Army  consisted  of  onlv  a  small  fund  from  which  to  pay 
several  computers  making  special  computations  of  value  to  the  divi- 
sion of  military  mapping. 

NEED  FOR  GEODETIC  CONTROL. 

It  is  difficult  to  overestimate  the  necessity  of  having  a  proper 
amount  of  horizontal  and  vertical  control  in  this  country  for  the 
use  of  map  makers  and  other  engineers.  There  is  not  the  demand  for 
our  geodetic  control  that  there  should  be,  and  this  is  almost  entirely 
due  to  the  fact  that  the  work  of  the  Survey  has  not,  in  years  past, 
been  brought  to  the  attention  of  those  who  could  use  the  results.  It 
has  been  the  policy  of  the  superintendent,  for  the  last  four  years,  to 
get  the  work  of  the  Survey  before  the  public  in  order  that  the  sur- 
veyors, engineers,  and  others  might  know  what  is  being  accomplished 
by  the  Bureau.  This  plan  will  be  continued,  and,  in  addition,  litera- 
ture will  be  distributed  to  the  public  which  will  show  how  the  results 
of  the  Survey's  work  might  be  best  utilized. 

This  relates  particularly  to  the  matter  of  the  geographic  positions 
of  triangulation  stations.  These  are  of  great  value  to  the  private 
surveyor  and  engineer,  and  it  is  planned  to  have  a  pamphlet  pre- 
pared which  will  show  them  to  what  extent  they  may  utilize  the 
latitudes,  longitudes,  and  azimuths  of  the  triangulation  and  traverse 
work.  It  is  noteworthy  that  the  engineering  colleges  are  emphasiz- 
ing the  need  of  control  for  surveys,  and  this  will  have  a  marked  effect 
in  increasing  the  demands  on  the  Bureau  for  geodetic  work. 

NEED  FOR  MAPS. 

The  Army  has  been  using  maps  as  never  before  in  its  work,  both 
in  this  country  and  abroad,  and  the  Coast  and  Geodetic  Survey  can 
look  forward  to  a  greater  utilization  of  its  products  as  a  result  of 
the  numbers  of  men  who  were  in  the  Army  going  back  to  civil  life, 
and  demanding  good  maps. 

Aside  from  the  value  of  these  results  in  mapping  for  inilitary  pur- 
poses, there  are  many  other  needs  for  accurate  control,  and  accurate 
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maps.  The  principal  use  of  these  is  probable  for  the  Federal,  State, 
city,  and  highway  engineers.  Hundreds  of  millions  of  dollars  will 
be  spent  eacn  year  in  the  United  States  in  building  new  roads,  and 
in  maintaining  and  improving  old  ones.  It  is  reasonably  certain 
that  this  road  work  could  be  done  at  a  considerable  saving,  if  the 
country  through  which  the  road  work  is  carried  on  were  properly 
mapped.  The  total  coast  of  mapping  the  country  topographically 
will  be  not  more  than  about  $100,000,000,  and  this  is  the  amount 
which  will  be  spent  on  roads  every  three  months  for,  probably, 
10  years.  It  would  certainly  be  good  policy  to  have  the  maps  pre- 
cede the  building  of  roads,  rather  than  to  have  them  follow  such 
operations. 

The  railroad  engineers  are,  also,  particularly  interested  in  good 
maps,  and  it  is  reasonably  certain  that,  with  the  development  of  our 
railroads  in  the  future,  to  meet  the  needs  of  industry  and  commerce, 
good  topographic  maps  would  be  of  great  value  in  enabling  the  work 
to  be  accomplished  in  an  efficient  manner. 

AIRPLANE   SURVEYING. 

There  has  been  much  talk,  in  recent  months,  in  regard  to  surveying 
the  country  from  airplanes.  This  is  a  subject  in  which  the  Coast 
and  Geodetic  Survey  is  much  interested,  because  it  seems  probable 
that  the  airplane  can  be  used  to  a  great  extent  in  revising  the  topog- 
raphy along  the  shores  of  the  country,  and  m  some  parts  of  the 
interior,  and  also  in  making  original  surv^s.  The  Coast  and  Geo- 
detic Survey  is  not  directly  interested  in  airplane  surveying  of  the 
interior  of  the  country,  but  the  Survey  will  certainly  be  expected  to 
have  control  extended  over  the  interior  of  the  country,  that  airplane 
maps  can  be  properly  made,  and  located  at  many  places. 

EXTENSION  OF  GEODETIC  CONTROL. 

It  has  been  the  plan  of  the  Coast  and  Geodetic  Survey  for  some 
ye'ars  to  extend  its  geodetic  work  so  as  to  have  control  available  for 
all  Government,  State,  city,  and  private  engineers  and  surveyors. 
There  are  many  cities  to-day  whose  maj)s  will  be  placed  on  the 
wrong  datum,  both  for  elevation  and  position,  as  a  result  of  lack  of 
primary  triangulation  and  precise  leveling  in  the  interior  of  the 
country.  Every  city  of  any  size,  and  every  State  of  the  Union  should 
be  furnished  by  the  Federal  Government  with  the  fundamental  con- 
trol on  which  can  bo  based  the  surveys  and  maps  of  detailed  char- 
acter in  any  particular  locality. 

There  can  be  no  question  that  triangulation  and  precise  leveling 
bench  marks  should  be  placed  within  50  miles  of  each  place  in  the 
United  States.  With  the  Federal  control  carried  to  this  extent,  it 
would  be  a  very  simple  matter  in  the  future  to  have  detailed  con- 
trol placed  in  many  areas  just  ahead  of  the  surveyors  and  engineers 
who  are  to  make  the  surveys  and  maps.  This  main  control  should 
be  extended  as  rapidly  as  equipment  and  personnel  of  the  Survey 
will  permit,  and  withm  say  five  or  six  years  should  be  practically 
completed  as  far  as  the  main  part  of  the  work  is  concerned.  It  is^ 
of  course,  difficult  to  give  exact  fig^ures  as  to  how  much  leveling  and 
triangidation  will  be  needed  to  finish  the  minimum  that  is  essential, 
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because  plans  must  be  changed  from  time  to  time  to  meet  the  needs 
of  the  topographic  engineers;  but  it  is  reasonably  certain  that  the 
primary  triangulation  and  precise  leveling  which  should  be  done 
within  the  next  five  years  will  cost  about  $1,000,000.  With  this  dis- 
tance of  50  miles  as  a  criterion^  it  can  be  seen  that  lines  of  precise 
leveling,  and  arcs  of  primary  triangulation  should  be  approximately 
100  miles  apart.  When  it  is  considered  that  this  distance  is  equal 
to  that  between  Philadelphia  and  Baltimore,  or  Philadelphia  and 
New  York,  it  is  realized  tnat  this  is  not  an  excessive  amount  of  con- 
trol. This  estimate  of  fundamental  control  is  made  with  a  view  to 
covering  all  of  the  country  with  a  fair  distribution  of  the  control, 
and  later  to  filling  in  the  intermediate  areas  as  the  demands  of  sur- 
veyors and  engineers  arise. 

Nothing  is  more  conducive  to  proper  commercial  and  industrial 
development  of  the  country  than  good  maps,  and  money  spent  in 
making  them  should  be  considered  by  the  Nation  as  an  investment 
rather  than  as  a  running  expense. 

This  country  adopted  a  broad  plan,  based  on  sound  scientific  and 
engineering  principles,  in  the  manner  of  controlling  its  maps.  The 
only  thing  lacking  is  support  in  the  way  of  money,  and  personnel  to 
put  the  plan  into  operation. 

ADOPTION   OF  STANDARD  GEODETIC   CONTROL. 

The  plan  is  to  have  all  public  surveys  and  maps  based  on  some  one 
initial  point.  The  decision  to  have  the  single  system  of  coordinates 
for  the  United  States  was  adopted  by  the  Survey  about  20  years  ago, 
and  it  is  looked  upon  as  a  matter  to  be  imitated  by  the  geodetic 
surveys  and  map  makers  of  other  countries.  The  system  seems  to 
have  worked  out  so  well  that  the  same  initial  point,  used  in  the 
United  States  for  its  surveys  and  maps,  has  been  adopted  by  the 
Governments  of  Mexico  and  of  Canada.  We  shall,  thereiore,  see  the 
whole  North  American  Continent  placed  on  a  single  datum.  This 
is  far  ahead  of  the  condition  of  affairs  in  any  other  part  of  the  world. 
But  while  the  general  plan  adopted  has  been  of  such  splendid  charac- 
ter, there  are  few  countries  in  the  world  that  claim  to  be  highly 
developed,  that  have  less  control  per  square  mile  than  the  United 
States.  In  this  matter,  the  United  States  is  really  far  behind  all  of 
the  European  countries,  except,  possibly,  Russia  and  the  Balkan 
States.  Japan,  for  instance,  is  entirely  covered  by  triangulation  of 
a  very  high  standard  of  accuracy,  and  the  leveling  is  very  much  more 
extensive  in  proportion  to  the  area  than  in  the  United  States. 

With  a  good  plan  adopted  as  far  as  control  is  concerned,  it  is 
most  earnestly  hoped  that  Congress  will  come  to  the  relief  of  the 
Survey,  and  make  it  possible  to  have  the  minimum  amount  of  con- 
trol that  seems  justified,  done  within  the  next  few  years. 

It  has  been  found  that  other  organizations  of  the  Government 
have  needed  control  much  ahead  of  the  ability  of  the  Coast  and 
Geodetic  Survey  to  supply  it.  It  is  not  considered  a  good  plan  to 
allow  this  control  work  to  drag.  It  would  really  be  better  if  all 
survey  funds  used  in  the  interior  of  the  country  were  concentrated 
for  at  least  a  jrear  on  geodetic  work,  in  order  that  control  might  be 
furnished.    This  money  would  bear  good  results  in  the  way  of  making 
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it  possible  to  have  surveys  and  maps  made  in  a  more  efficient  manner 
than  is  now  possible. 

CONTROL    ALONG    THE    COASTS. 

The  Corps  of  Engineers,  United  States  Army,  has,  as  one  of  its 
functions,  the  preparation  of  special  military  maps  for  the  defense 
of  the  country  and  for  other  purposes.  Most  of  the  maps  made  for 
that  organization  will  be  close  to  the  shores  of  the  country.  The 
control  that  will  be  used  on  those  maps  will  be  largely  the  tertiary 
triangulation  along  the  coast  done  by  the  United  States  Coast  and 
Geodetic  Survey.  That  triangulation  is,  in  some  cases,  in  bad  con- 
dition due  to  the  loss  of  station  marks  from  the  erosion  of  the 
shores,  and  the  works  of  man.  It  is  therefore  desirable  that  par- 
ties be  sent  along  all  of  the  coasts  of  the  United  States  to  make  an 
inspection  of  the  triangulation  data.  It  is  believed  that  at  least 
once  in  10  years  the  triangulation  should  be  visited  and  supple- 
mented. During  such  an  inspection  the  position  of  any  permanent 
object  that  can  be  used  in  surveying  work  by  the  navigator  should 
be  determined. 

GRAvrrr  work. 

During  the  past  two  fiscal  years  no  gravity  Work  was  done  by  the 
Coast  and  Geodetic  Survey.  The  pendulums  are  considered  to-day 
to  be  of  some  importance  in  connection  with  £he  possible  location  of 
oil-bearing  rocks.  In  cooperation  with  the  United  States  Geological 
Survey,  it  was  planned,  just  before  the  war,  to  make  certain  gravity 
campaigns  in  Texas,  Oklahoma,  and  parts  of  Kansas,  with  a  view  to 
testmg  whether  or  not  the  pendulum  could  be  used  in  detecting  oil- 
bearing  rocks.  It  is  hoped  that  this  investigation  will  be  resumed  in 
the  very  near  future,  and  for  this  purpose  two  sets  of  nickel-steel 
or  invar  pendulums  are  now  being  made  in  the  instrument  section 
of  this  office.  With  these  pendulums  it  will  be  possible  to  observe 
the  intensity  of  the  gravity  at  any  place.  At  present  it  is  necessary, 
on  account  of  the  high  coefficient  of  expansion  of  the  old  pendulums, 
to  locate  the  gravity  station  in  a  room  of  constant  temperature. 
This  is  usually  the  basement  of  some  public  or  private  building. 
On  account  of  the  necessity  of  having  to  swing  the  pendulum  in  a 
constant-temperature  room  it  has  been  found  that  the  points  at 
which  gravity  can  be  observed,  using  the  old  pendulums,  are  very 
limited  in  number.  It  is  intended  to  resume  the  gravity  observa- 
tions soon  after  the  beginning  of  the  fiscal  year  1920. 

WAR   RECORD. 

The  war  record  of  the  division  of  geodesy  is  a  most  excellent  one. 
Those  of  its  members  who  did  not  actually  enter  the  military  service 
of  the  Government  were  engaged  continuously  on  work  called  for 
by  the  Arm^  and  Navy. 

At  the  end  of  the  war  all  except  two  of  the  permanent  employees 
of  the  Coast  and  Geodetic  Survey,  engaged  either  in  the  field  or  the 
office  work  of  the  division  of  geodesy,  returned  to  the  Survey. 

Men  of  the  type  engaged  in  the  field  force  of  this  Survey,  and  the 
computing  and  drafting  forces  of  the  office,  form  a  suitable  body  of 
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men  from  whom  the  Army  and  Navy  can  draw  officers  for  technical 
work  in  time  of  war.  It  is,  therefore,  expedient  that  these  forces  be 
kept  up  to  a  high  standard  of  efficiency,  both  as  to  the  number  and 
the  quality  of  the  men,  in  order  that  they  may  be  of  the  greatest 
value  when  called  to  military  service. 

FIEMJ    WORK    ACCOMPLISHED. 

Below  is  given  a  list  of  the  pieces  of  work  which  were  done  during 
the  fiscal  year  1919. 

At  the  beginning  of  the  fiscal  year  1919,  a  precise  traverse  party 
was  working  in  South  Carolina,  on  a  line  which  extends  from 
Savannah,  Ga.,  to  Norfolk,  Va. 

A  line  of  precise  traverse  was  executed  southward  in  North  Carolina, 
to  meet  the  above  work  in  the  vicinity  of  Sanf ord,  N.  C. 

When  the  Savannah-Norfolk  line  was  completed,  at  Sanford,  an 
arc  of  primary  triangulation  was  begun  in  northeastern  North 
Carolina,  to  extend  from  the  oblique  arc  to  Sanford.  A  line  of 
precise  traverse  was  extended  from  Wilmington,  N.  C,  to  a  junc- 
tion with  the  triangulation  near  Sanford. 

Owing  to  the  fact  that  there  are  some  inconsistencies  in  the  precise 
traverse  in  Georgia,  South  Carolina,  and  North  Carolina,  which  was 
done  during  the  war  in  many  cases  by  unskilled  observers,  it  was 
found  necessary  to  maj^e  an  inspection  of  some  of  these  lines.  This 
work  was  done  between  July  1,  1918,  and  June  30, 1919. 

After  the  completion  of  the  work  in  the  Southeastern  States,  re- 
quested by  the  division  of  military  mapping,  Office  of  the  Chief  of 
Engineers,  work  was  begun  in  Texas  on  an  arc  of  primary  triangula- 
tion which  extends  eastward  from  Waco,  Tex.,  to  a  junction  with 
the  Mississippi  Eiver.  This  work  was  also  requested  by  the  division 
of  military  mapping. 

A  reconnoissancc  was  made  from  the  vicinity  of  Waco,  Tex.,  east- 
ward to  the  vicinity  of  Mansfield,  La.,  and  at  the  end  of  the  fiscal 
year  1919,  the  reconnoissance  and  the  erection  of  the  towers  neces- 
sary to  elevate  the  theodolite  during  the  observations  had  been 
completed. 

A  party  began  observations  for  primary  triangulation  in  the  vicin- 
ity of  Waco,  Tex.,  and  at  the  end  of  the  fiscal  year  the  work  had  been 
completed  nearly  to  the  vicinity  of  Mansfield,  La. 

A  line  of  precise  leveling  was  begun  in  the  spring  of  1919,  in  the 
vicinity  of  Hillsboro,  Tex.,  which  follows  in  a  general  direction  the 
arc  of  primary  triangulation  that  is  beipg  run  eastward  from  Waco. 

A  precise  leveling  party  was  engaged  on  a  line  of  levels  along  tha 
Eio  Grande  from  tne  vicinity  of  Harlingen  westward  to  Eagle 
Pass,  Tex.  That  leveling  was  done  along  the  country  roads  closa 
to  the  river,  and  the  work  was  difficult  on  account  of  poor  roads^ 
and  the  crossing  of  numerous  streams,  swollen  by  excessive  rainfalL 
The  party  was  transported  by  two  motor  trucks  belonging  to  the 
Survey. 

Just  before  undertaking  the  leveling  along  the  Rio  Grande,  a  line 
of  levels  extending  from  Corpus  Christi  to  New  Orleans  was  com- 
pleted. 

In  the  spring  of  1919,  the  chief  engineer  of  the  Forest  Service 
made  a  request  on  the  Coast  and  Geodetic  Survey,  that  certain  con- 
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trol  work  be  done  by  this  Bureau  in  some  of  the  forest  reservations 
in  Utah,  Arizona,  Oregon,  and  California.  After  consultation  with 
officials  of  this  Survey,  and  of  the  Forest  Service,  it  was  decided  that, 
on  account  of  the  lack  of  Coast  and  Geodetic  Survey  funds  which 
could  be  utilized  to  carry  on  the  control  in  question,  the  Forest  Serv- 
ice would  place  at  the  disposal  of  the  Coast  and  Geodetic  Survey  an 
amount  sufficient  to  start  the  control  surveys  before  July  1,  1919. 

After  plans  had  been  perfected  at  this  office  a  party  was  organized 
in  Arizona,  and  made  the  necessary  reconnoissance.  At  the  end 
of  the  fiscal  year,  observing  for  triangulation  was  in  progress. 

An  officer  took  the  field  in  Utah  early  in  May,  and  made  the 
necessarv  reconnoissance  for  the  location  of  control  stations  for  the 
Forest  Service,  and,  at  the  end  of  the  fiscal  year,  was  ready  to  begin 
observing. 

Valuable  assistance  was  received  from  the  members  of  the  Forest 
Service  in  the  reservations  within  which  the  work  was  done,  in  pre- 
paring and  marking  stations  whose  positions  were  to  be  determined. 

Late  in  the  fiscal  year  instructions  were  issued  for  a  line  of  precise 
levels  to  extend  southward  f i-oni  Kirk,  Oreg.,  to  Koseville,  Calif.,  in 
the  vicinity  of  Sacramento.  At  the  end  of  the  fiscal  year  the  party 
was  being  organized  and  equipped.  A  subparty  was  organized  to 
operate  under  the  general  direction  of  the  chief  of  party. 

Late  in  the  fiscal  year  precise  leveling  was  begun  along  the  line 
between  Troy  and  Whitehall,  X.  Y.  By  the  end  of  the  fis(  al  year 
this  line  was  completed,  and  leveling  had  been  begun  in  the  vicinity 
of  Rouses  Point,  N.  Y.,  working  westward  along  the  international 
boundary.  The  completion  of  the  leveling  between  Troy  and  White- 
hall finished  a  new  line  of  levels  from  Rouses  Point  to  Troy.  This 
line  was  begun  several  years  ago,  but  the  work  was  interrupted  by 
the  war. 

A  field  party  was  engaged  on  the  upper  Chesapeake  Bav  during 
nearly  the  entire  fiscal  year  in  making  a  triangulation  for  the  use  or 
the  officers  of  the  ordnance  department,  United  States  Army,  for 
the  purpose  of  locating  towers  from  which  observations  are  made  to 
determine  the  range  of  guns.  This  work  was  done  at  the  request  of 
officers  at  the  Aberdeen  Proving  Ground,  Md.  During  the  progress 
of  the  field  work,  the  chief  of  partj^  was  assisted  by  details  of  men 
and  the  assignment  of  transportation  from  the  Aberdeen  Proving 
Ground. 

In  the  spring  and  early  summer  of  1919,  a  triangulation  w^as  made 
in  the  lower  Potomac  River  for  the  purpose  of  determining  geo- 
graphic positions  of  range  towers  on  a  torpedo  trial  course.  When 
the  work  was  completed,  this  Bureau  was  requested  to  extend  the 
triangulation  to  include  the  determination  of  the  geographic  posi- 
tions of  a  number  of  stations  which  would  be  of  value  to  the  ordnance 
department  of  the  Navy  in  deteiinining  the  range  of  its  guns. 

At  the  request  of  the  office  of  the  Supervising  Architect  of  the 
Treasury,  a  survey  was  made  of  the  grounds  in  the  rear  of  the 
hygienic  laboratory,  October  19  to  22,  1918.  The  work  consisted 
oi  taking  elevations  at  20- foot  intervals. 

In  J^7j,  1918,  at  the  request  of  the  officer  in  charge  of  the  rifle 
range  at  Congress  Heights,  D.  C,  the  eastern  boundary  line  of  the 
rifle  range  reservation  was  surveyed  and  marked. 
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During  the  first  half  of  the  fiscal  year  1919,  two  officers  were  en- 
gaged on  the  determination  of  the  differences  of  longitude  in  Gteorgia^ 
South  Carolina,  North  Carolina,  Virginia,  and  the  District  of  Co- 
lumbia. This  work  was  done  in  connection  with  the  precise  traverse 
for  the  purpose  of  furnishing  corrections  to  observed  astronomical 
azimuths  resulting  from  deflections  of  the  vertical. 

Late  in  the  spring  of  1919,  the  same  officers  began  the  determina- 
tion of  certain  differences  of  longitude  along  the  Kio  Grande  arc  of 
primary  triangulation,  and  were  engaged  on  that  work  at  the  end 
of  the  fiscal  year. 

The  chief  of  the  division  of  geodesy  was  in  the  Army,  with  rank  of 
major  of  engineers,  from  August  17,  1918,  to  February  28,  1919. 
During  that  time  he  was  assigned  to  the  division  of  military  mapping 
of  the  Office  of  the  Chief  of  Engineers.  While  with  the  Army  his 
principal  work  was  devising  a  special  grid  system  for  use  in  progres- 
sive mapping  of  the  United  States,  and  specifications  for  the  special 
defense  maps  which,  it  is  expected,  will  be  needed  by  the  Army  at 
critical  points  along  the  coasts  of  the  country. 

When  the  chief  of  the  division  of  geodesy  returned  to  the  Survev 
from  the  Army,  he  resumed  his  usual  duties  at  this  office.  In  ad- 
dition he  did  considerable  work  with  an  interdepartmental  committee 
on  aerial  surveying  and  mapping,  and,  also,  the  American  sections  of 
the  proposed  International  Astronomical  Union,  and  the  Inter- 
national Geophysical  Union.  He  was  selected  acting  chairman  of 
the  American  section  of  the  proposed  Geophysical  Union  and,  on 
June  30,  1919,  headed  the  geophysical  delegation  from  the  United 
States  to  the  meeting  of  the  International  Research  Council  at 
Brussels,  which  was  held,  beginning  July  18. 

DIVISION  OF  TERRESTRIAL  MAGNETISM. 

The  duties  of  the  chief  of  division  include  preparation  of  plans^ 
estimates,  and  instructions  for  the  field  work ;  the  inspection  of  the 
records  as  they  are  received;  recommendations  regarding  the  pur- 
chase, construction,  and  repair  of  instruments,  and  the  construction 
and  alteration  of  observatory  buildings ;  supervision  of  the  office  com- 
putations, and  preparation  of  results  for  publication ;  and  discussioft 
of  results. 

MAGNETIC   SURVEY. 

As  a  result  of  conditions  due  to  the  war,  the  field  work  was  very 
much  curtailed.  In  the  continuation  of  the  magnetic  survey  of  the 
United  States,  observations  were  made  during  the  year  at  77  stations 
in  11  States,  of  which  34  were  new  primary  stations,  17  auxiliary  sta- 
tions, 22  repeat  stations  for  the  determination  of  secular  change,  and 
4  new  stations  in  old  localities.  Meridian  lines  were  established^ 
when  they  were  requested  by  the  local  authorities. 

3f  AGNETIC  OBSERVATORIES. 

The  observatories  at  Cheltenham,  Md.*  Vieques,  P.  R.;  Tucson, 
Ariz,;  Sitka,  Alaska;  and  near  Honolulu,  Hawaii,  were  in  operation 
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throughout  the  year.  Continuous  photographic  records  were  secured 
of  the  variations  of  declination,  horizontal  intensity,  and  vertical 
intensitv.  Absolute  observations  were  made  at  least  once  a  week,  and 
scale-value  determinations  once  a  month.  A  week's  observations  usu- 
ally consisted  of  four  sets  of  declination,  two  sets  of  horizontal 
intensity,  and  two  or  more  sets  of  dip. 

The  magnetic  instruments  used  in  the  field  work  were  standardized 
at  Cheltenham.  At  Tucson  comparisons  were  made  with  magneto- 
meters Nos.  17  and  40,  thus  furnishing  additional  data  regarding 
the  relation  between  the  Cheltenham  and  Tucson  observatory  instru- 
ments. A  redetermination  was  made  of  the  moment  of  inertia  of  the 
long  magnet  of  the  Tucson  magnetometer,  which  explained  the  ob- 
served difference  between  the  two  standards.  Upon  the  return  of  a 
magnetic  observer  from  his  field  work  in  the  interior  of  Alaska,  he 
stopped  at  Sitka,  and  compared  his  instruments  with  those  at  that 
observatory.  Advantage  was  taken  of  this  comparison  to  secure  ad- 
ditional data  regarding  the  relation  of  the  magnetic  elements  at  the 
old  and  new  sites  of  the  absolute  building. 

A  seismograph  was  operated  continuously  at  each  observatory, 
and  earthquakes  were  recorded  as  follows :  Cheltenham,  53 ;  Tucson, 
41;  Porto  Kico,  76;  Sitka,  23;  Honolulu,  157.  Most  of  the  large 
number  recorded  at  Porto  Rico  were  slight  shocks  following  the 
great  disturbance  of  October  11, 1918.  This  earthquake  was  so  severe 
as  temporarily  to  put  out  of  adjustment  some  of  the  instruments,  and, 
apparently,  changed  slightly  the  level  of  some  of  the  piers. 

The  construction  of  a  new  building  for  office  and  quarters  at 
Cheltenham  was  deferred,  because  of  later  conditions.  Some  damage 
was  done  to  the  variation  building  by  high  winds,  the  force  of  the 
wind  being  sufficient  to  blow  the  boards  off  the  eaves  on  the  north 
side  of  the  building. 

Plans  were  prepared  for  the  erection  of  a  building  for  garage^ 
shop,  and  pump  house  at  Tucson,  but  the  estimated  cost  was  found 
to  be  too  great  to  warrant  its  construction,  and  it  was,  therefore, 
decided  to  install  a  shop  in  the  present  garage,  and  erect  a  separate 
building  for  the  storage  of  gasoline  and  kerosene. 

APPROPRIATIONS  AND  DISBURSEMENTS. 

The  appropriation  made  by  Congress  for  the  United  States  Coast 
and  Geodetic  Survey,  in  the  sundry  civil  act  for  the  fiscal  vear  ended 
June  30, 1919,  was  $1,317,960,  divided  as  follows : 

Field  expenses $382,600 

Repairs  and  maintenance  of  vessels 36,000 

Officers  and  men,  vessels 225,000 

V&y  of  field  officers 223,500 

Pay  of  office  force 253,860 

Office  expenses 80,000 

Offset  attachment  for  lithographic  press   (reappropriated) 3,000 

Two  motor-driven  lathes,  at  $750 1,500 

One  new  vessel  to  cost  $354,000 50,000 

Pour  or  more  new  launches 62,500 

Total 1,317,960 
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For  the  fiscal  year  ending  June  30,  1920,  the  total  amount  appro- 
priated is  $1,614,280,  and  the  items  of  appropriation  are  as  follows: 

Field  expenses $494,600 

Hepalrs,  vessels 56,000 

Officers  and  men 460.000 

Salaries,    field 256,900 

Office 266,780 

Office  expenses 80,000 

Total 1,614.280 

DETAILS  OF  FIELD  OPERATIONS. 

Hydbogbaphic  and  Topographic  Work,  Atlantic  Coast. 

MAINE. 

[J.  H.  Hawlby.] 

Summary  of  results. — Triangulatlon :  35  square  mlleg  of  area  covered,  1  signal  pole 
•erected,  5  stations  in  supplemental  schemes  occupied  for  horizontal  measures,  10  geo- 
graphic positions  determined.  Leveling :  2  permanent  bench  marks  established,  1  mile  of 
levels  run.  Hydrography  :  220.6  square  miles  of  area  dragged,  410.9  miles  run  while 
dragging,  2,911  positions  determined  (double  angles),  42  soundings  made  (on  shoals),  1 
tidal  station  established,  4  hydrographlc  sheets  finished,  scales  1 :  10,000,  1 :  20,000. 
1 :  80,000.  and  1 :  40,000. 

On  July  1,  1918,  wire-drag  party  No.  2  was  located  at  Eastport,  Me.,  and 
engaged  in  the  survey  of  Passamaquoddy  Bay,  having  completed  in  June  the 
survey  of  Western  and  Head  Harbor  Passages  which  form  the  approach  to  this 
bay.  The  work  was  carried  on  during  July  and  August,  and  was  completecl  on 
August  29.  When  there  was  an  opportunity,  without  interfering  with  the  drag 
work,  triangulation  and  signal  building  were  carried  on  in  Friar  Roads  so  that 
the  party  was  prepared  to  drag  this  area  as  soon  as  the  work  in  Passamaquoddy 
Bay  was  completed. 

Drag  work  in  Friar  Roads  was  begun  on  August  30,  and  continued  until 
September  16  when  It  was  completed.  During  the  course  of  this  work  advan- 
tage was  taken  of  favorable  weather  to  drag  a  strip  about  2  miles  wide  in 
Orand  Manan  Channel  from  the  northern  limit  of  soundings  oft  West  Quoddj 
Head  to  a  junction  with  the  east  limit  of  the  work  In  Head  Harbor  Passage. 
The  object  of  this  work  was  to  Insure  safe  navigation  for  vessels  along  the 
■east  coast  of  Campobello  Island  in  an  area  where  very  fev^  soundings  have 
been  obtained. 

The  work  in  this  region  as  finally  completed  embraces  the  survey  of  Passa- 
maquoddy Bay  and  a  continuous  survey  of  Its  approaches  from  the  northern 
limit  of  soundings  In  Grand  Manan  Channel,  off  West  Quoddy  Head,  along  the 
east  coast  of  Campobello  Island  and  through  Head  Harbor  Passage,  Friar 
Uoads,  and  Western  Passage.  The  survey  covers  a  total  area  of  111.5  square 
statute  miles. 

Because  of  the  great  range  of  tide  and  strong  currents  in  this  region  the 
progress  of  the  work  was  necessarily  slow.  In  the  narrow  channels  forming 
the  approach  to  Passamaquoddy  Bay  drag  work  could  be  done  only  at  or  near 
slack  water.  In  the  bay  Itself  the  currents  were  not  strong  enough  to  prevent 
work  at  any  time,  but  cross  currents  due  to  the  several  small  outlets  of  the 
bay  resulted  on  several  occasions  in  an  abnormal  lift  which  made  it  necessary 
to  retlrag  some  areas  in  order  to  obtain  the  drag  depth  desired.  In  the  west- 
ern part  of  the  bay,  for  example,  between  Western  Passage  and  the  St.  Croix 
River  It  was  found  that  during  flood  tide  the  surface  current  ran  to  the 
northward  while  below  the  surface  the  river  current  continued  to  run  south. 
When  dragging  with  the  flood  tide,  drag  tests  showed  a  lift  of  from  10  to  14 
feet  and  it  was  finally  necessary  to  drag  this  part  of  the  bay  during  ebb 
tide  when  the  tidal  and  river  currents  had  the  same  direction. 

An  automatic  tide  gage  was  maintained  at  Eastport  from  June  28  until  the 
survey  was  completed.  During  the  course  of  the  work  in  Passamaquoddy  Bay 
secondary  gages  were  operated  at  St.  Andrews  and  Midjik  Bluff,  New  Bruns- 
wick. 
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Signal  building  and  trlangulatlon  for  the  work  In  Grand  Manan  Channel 
were  executed  by  a  party  from  the  Geodetic  Survey  of  Canada  under  the 
direction  of  H.  F.  J.  Lambert  This  party  built  and  located  signals  on  White 
Horse,  Grand  Manan,  and  Canipobello  Islands,  and  Its  work  resulted  In  a 
valuable  saving  of  time.  The  party  Is  much  Indebted  to  Mr.  Lambert  for  hl» 
prompt  and  efficient  cooperation. 

On  September  17  and  18  the  equipment  was  loaded  on  the  launches,  and  on 
September  19  the  party  left  Bastport  to  take  up  the  survey  of  Mathlas  Bay 
and  approaches  in  accordance  with  instructions  dated  September  11,  1918. 
The  party  arrived  at  Jonesport,  Me.,  on  the  afternoon  of  September  19,  and 
established  headquarters  at  that  place.  Drag  work  could  not  be  started  until 
September  25  because  of  weather  conditions,  and  until  that  date  the  party 
was  engaged  In  signal  building  and  miscellaneous  work. 

Drag  work  was  begun  in  this  locality  on  September  25,  and  continued  until 
November  9.  A  strip  about  5  miles  wide  was  dragged,  extending  from  the 
Libby  Islands  westward  to  a  point  due  south  of  Black  Rock.  The  northern 
limit  of  this  strip  passes  along  the  shore  line  in  the  vicinity  of  Moose  Peak 
Lighthouse. 

Whenever  possible,  soundings  to  supplement  those  shown  on  the  chart  were 
obtained  by  the  tender  which  sounded  at  different  buoys  when  the  drag  was 
under  way.  The  depths  in  this  locality  are  too  great  for  the  use  of  the  hand 
lead,  and  it  was,  therefore,  necessary  to  use  a  sounding  machine.  A  register- 
ing sheave  was  furnished  the  party  but  no  winding  drum  was  available.  A 
fairly  satisfactory  drum  was  accordingly  Improvised  by  attaching  a  large  buoy 
hoist  to  a  box  and  rearranging  the  gears  to  form  the  drum  flanges.  The  size 
of  the  drum  was  enlarged  to  the  size  desired  by  winding  rope  on  the  shaft 
between  the  flanges.  To  wind  this  drum  a  buoy  crank  was  cut  down  to  give 
a  short  throw,  and  a  brake  was  rigged  to  check  the  drum  when  the  lead  struck 
bottom;  390  soundings  were  obtained  In  this  locality. 

For  the  reduction  of  the  drag  work  in  this  region,  a  tide  gauge  was  estab- 
lished and  maintained  at  Jonesport. 

During  October  various  members  of  the  party  were  ill  with  the  Influenza 
which  was  then  prevalent  in  Maine  and  the  party  was  seriously  short-handed 
for  several  weeks.  Fortunately  the  work  was  in  open  deep  water,  and  could 
be  carried  on  with  fewer  men  than  are  ordinarily  necessary  so  that  there  was 
little  delay  as  far  as  the  drag  work  was  concerned.  It  was  necessary  to  work 
for  some  time  without  the  larger  tender,  however,  and  fewer  supplemental 
soundings  were  obtained  than  would  have  been  secured  with  the  normal  num- 
ber of  men. 

During  the  entire  season  a  total  area  of  240  square  statute  miles  was 
dragged,  and  51  changes  in  the  charted  depths  were  found.  These  changes 
were  reported  from  time  to  time  during  the  season. 

The  launches  Pilot,  Surrey,  and  Edna  M.  were  used  in  this  work.  On 
November  9,  on  account  of  unfavorable  weather,  work  was  discontinued  for 
the  season. 

In  this  work  an  improved  seranphore  machine  was  used.  Improvements 
were  also  made  in  the  method  of  attaching  the  buoys  to  the  drag,  permitting 
the  new  type  of  buoy  to  be  used  to  advantage. 

[J.  H.  Hawlbt.] 

SoMMABT  or  RESULTS. — LeTellDg :  14  permanent  bench  marks  established,  2.5  miles  of 
levels  run.     Hydrography :  7  tidal  stations  established,  6  current  stations  occupied. 

On  March  22,  1919,  the  chief  of  this  party  was  relieved  from  duty  in  the 
office,  and  began  the  work  of  preparing  for  the  transfer  of  launches  from  New 
York,  N.  Y.,  and  Newport,  R.  I.,  to  Norfolk,  Va.  This  work  was  completed  on 
April  27. 

On  arrival  at  Baltimore,  Md.,  after  completing  the  transfer  of  launches,  he 
began  the  work  of  organizing  a  tidal  and  current  survey  party  in  accordance 
with  instructions  dated  April  26,  1919.  This  party  left  Baltimore  in  the 
launches  Marindin  and  Mitchell  on  May  6,  arrived  at  KIttery  Point,  Me.,  and 
established  headquarters  on  May  14. 

On  May  16  the  chief  of  party  proceeded  to  Portland,  Me.,  in  the  launch 
Marindin  and,  after  a  delay  of  two  days,  due  to  stormy  weather,  established  a 
current  station  on  Portland  light  vessel  on  May  19,  and  then  returned  to  KIt- 
tery Point.  The  launch  Mitchell  was  left  at  KIttery  Point  during  this  period 
for  painting  and  general  overhauling. 
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On  May  16,  a  member  of  the  party  left  Kittery  Point  and  proceeded  to  Cam- 
den, Me.,  where  he  installed  a  new  engine  in  the  launch  Edna  3f.,  and  fitted 
this  launch  out  for  work.  He  then  ran  the  launch  to  Kittery  Point,  arriving 
on  May  27. 

Current  observations  in  Portsmouth  Harbor  and  vicinity  were  started  on 
May  21,  and  continued  under  very  favorable  weather  conditions  until  June 
12.    Five  stations  were  occupied. 

A  main  tidal  station  was  established  In  Pepperell  Cove  at  Kittery  Point  on 
May  21,  and  tides  were  observed  during  the  periods  when  current  observations 
were  in  progress.  Four  supplemental  tidal  stations  were  also  established  and 
connected  by  simultaneous  readings  with  the  main  station. 

Bench  marks  were  also  established  at  the  shipyard  of  the  Atlantic  Corpora- 
tion on  the  west  side  of  the  river  just  above  Portsmouth,  and  connected  with 
the  tide  staff  maintained  by  the  company.  Arrangements  were  made  witli 
the  engineering  division  of  the  corporation  to  have  observations  made  on  the 
gauge  in  conjunction  with  observations  at  the  main  station. 

Every  effort  was  made  to  obtain  tidal  and  current  data  from  other  organi- 
zations in  the  vicinity.  The  various  gauges  mentioned  above  were  connected 
by  spirit  levels  with  27  bench  marks,  14  of  which  were  standard  bronze  marks 
.established  by  the  party. 

On  June  12  the  work  in  the  vicinity  of  Portsmouth  Harbor  was  completed, 
and  on  June  13  and  14  the  wire-drag  equipment  in  storage  at  Kittery  Point 
was  loaded  on  the  launches  and  preparations  made  to  change  headquarters. 
Departure  was  prevented  by  thick  fog  until  the  afternoon  of  June  17,  on  which 
^ate  the  party  left  Kittery  Point  in  the  three  launches,  and  proceeded  to  Cape 
Porpoise,  Me. 

Current  observations  from  Cape  Porpoise  were  prevented  by  bad  weather 
until  June  23,  and  this  period  of  bad  weather  was  utilized  to  install  wire- 
drag  equipment  on  the  launches.  On  June  23,  current  observations  were 
started  at  station  No.  66  near  whistle  buoy  "2CP"  off  Cape  Porpoise,  and  con- 
tinued for  51  consecutive  hours  until  June  25.  On  June  26  a  tidal  station  was 
established  at  Cape  Porpoise  Harbor. 

The  remainder  of  the  month  was  taken  up  with  office  work  on  current  and 
tidal  records,  installation  of  one-man  control  on  the  launches,  and  prepara- 
tion of  launches  for  wire-drag  work  to  be  started  on  July  1,  1919. 

It  was  found  to  be  impossible  to  hire  tide  observers  for  the  work  in  Ports- 
mouth Harbor,  and  the  lack  of  an  automatic  tide  gauge  was  keenly  felt. 
Had  one  been  available  a  considerably  greater  amount  of  tidal  work  could  have 
been  done. 

The  party  was  also  somewhat  handicapped  when  making  continuous  current 
observations  by  lack  of  quarters  in  the  wire-drag  launches  that  were  used. 
As  these  launches  have  only  two  berths  and  are  heated  only  by  kerosene,  they 
-do  not  offer  suitable  accommodations  for  the  five  men  that  are  necessary 
for  continuous  observations. 

MASSACHUSETTS. 

{H.  P.  RiTTBB,  July  1,  1918,  to  Apr.  21,  1919;  J.  A.  Daniels,  Apr.  21,  1919,  to  June  24. 
1919;  W.  C.  HODOKINS,  June  25,  1919,  to  June  30,  1919.] 

An  officer  of  the  Survey  has  continued  on  duty  throughout  the  year  as 
Inspector  for  the  New  England  coast,  and  In  charge  of  the  field  station  of  the 
U.  S.  Coast  and  Geodetic  Survey  with  an  office  in  the  customhouse  at  Boston, 
Mass. 

Through  the  year,  the  best  efforts  of  the  Inspector  and  all  the  facilities  of 
the  station  were  given  to  the  assistance  of  the  military  departments  of  tlie 
Government  in  the  prosecution  of  the  war  and  in  the  various  activities  follow- 
ing the  armistice.  For  such  service,  259  copies  of  Coast  and  Geodetic  Survey 
Charts'  were  furnished  to  officers  of  the  Army  and  Navy,  besides  18  coast 
-pilots,  and  7  tide  tables. 

The  station  was  also  able  to  be  of  considerable  assistance  to  the  general 
public,  the  records  showing  that  information  was  furnished  to  1,064  applicants, 
that  179  publications  of  the  Survey  were  distributed,  and  that  84  diarts,  15 
■coast  pilots,  and  10  tide  tables  were  sold. 

A  somewhat  important  feature  of  the  work  of  the  station  was  that  of 
assisting  the  local  agents  for  the  sale  of  our  publications  to  supply  the  need  of 
the  public  by  .the  itzansfer  of  items  which  they  did  not  have  in  stock. 
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In  the  course  of  the  year,  267  charts,  3  coast  pilots,  and  2  tide  tables  were 
thus  transferred. 

The  station  has  also  been  an  agency  for  the  distribution  and  sale  of  the 
publications  of  the  Bureau  of  Lighthouses.  During  the  year,  114  copies  of 
light  or  buoy  lists  were  thus  disposed  of. 

In  addition  to  these  office  duties  the  inspector  r^)orted  a  supposed  new  shoal 
in  the  vicinity  of  the  eastern  entrance  to  Nantucket  Sound  and  made  frequent 
trips  of  Inspection  to  points  in  the  vicinity  of  Boston,  in  connection  with  topo- 
graphic revision  work.  Many  triangulation  points  were  visited  and  most  of  the 
stations  were  recovered. 

Under  the  direction  of  the  inspector  extensive  topographic  revision  in  the 
vicinity  of  Lynn,  Salem,  and  Marblehedd  was  executed  by  officers  detailed  for 
the  purpose. 

In  the  autumn  of  1918  the  inspector  installed  apparatus  for  the  observation 
of  currents  upon  the  light  vessels  stationed  at  Pollock  Rip  Slue,  the  Stone  Horse 
Shoal,  and  Nantucket  Shoals;  and  in  March,  1919,  upon  the  temporary  light 
vessel  Eaathampton,  stationed  at  the  northern  end  of  Stellwagen  Bank. 

During  the  winter  six  officers  and  draftsmen  were  furnished  office  space  and 
necessary  facilities  for  the  completion  of  the  field  records  of  wire-drag  parties 
Nos.  1,  2,  and  5. 

The  topographic  chart  revision  and  the  reduction  of  wire-drag  records  were 
under  the  direction  of  the  inspector  until  February  1,  1919,  when  they  were 
transferred  to  another  officer,  with  headquarters  at  Salem,  Mass. 

During  the  greater  part  of  the  year  a  considerable  part  of  the  office  space  of 
the  station  was  occupied  by  the  force  of  the  office  of  Inspection  of  Engineering 
Material,  United  States  Navy,  in  compliance  with  the  request  of  the  inspector 
in  charge  of  that  office. 

Similar  assistance  was  given  the  office  of  the  United  States  Civil  Service  Com- 
mission, whose  room  adjoined  that  of  the  field  station. 

With  the  view  to  acquainting  the  public  with  the  existence  and  facilities  of 
the  station,  most  of  the  local  yacht  clubs  were  visited  by  the  Inspector,  who 
furnished  them  with  sundry  publications  besides  general  information. 

[John  A.  Daniels.] 

Sum  MART  OF  RESULTS. — Trlangulatlon :  40  square  miles  of  area  covered,  2  signal  poles 
erected,  9  stations  in  supplemental  schemes  occupied  for  horiaontal  measures,  55  geo- 
graphic positions  determined.  Topography :  45  square  miles  of  area  surveyed.  48  miles  of 
SBneral  coast  line  surveyed,  56  miles  of  shore  line  of  rivers  surveyed,  9  miles  of  shore 
ne  of  creeks  surveyed,  11  miles  of  shore  line  of  oonds  surveyed,  380  miles  of  roads  sur- 
veyed, 4  topographic  sheets  finished,  scale  1 :  10,000. 

On  January  24,  1919,  J.  A.  Daniels  relieved  H.  P.  Ritter  of  the  field  work  of 
revising  the  topography  and  triangulation  of  the  north  shore  of  Massachusetts 
Bay  from  the  latitude  of  Grover*s  cliff  northeastward  to  and  including  Man- 
chester Harbor. 

This  work  had  been  begun  in  July,  1918.  Old  triangulation  points  had  been 
recovered,  various  plans  and  maps  had  been  obtained  from  town  and  city  sur- 
veyors, and  these  had  been  transferred  to  copies  of  the  original  sheets,  and  some 
original  revision  work  had  been  done  in  the  vicinity  of  Marblehead  Neck. 
Enough  had  been  accomplished  to  show  that  an  extensive  revision  of  the  whole 
area  was  necessary. 

Four  sheets  lettered  A,  B,  C,  and  D,  from  south  to  north,  were  laid  out  upon 
a  scale  of  1 :  10,000,  to  include  the  area  specified.  During  the  bad  weather  of 
February  and  March  all  the  previous  surveys  and  Information  from  various 
sources  were  transferred  to  these  sheets  in  pencil.  Plane-table  work  for  verifica- 
tion and  correction  was  begun  as  soon  as  weather  permitted,  and  was  pushed 
every  good  day  until  it  was  completed.  A  great  deal  of  intermediate  detail 
work  was  paced  and  sketched  in  notebooks  and  then  transferred  to  the  sheets. 
By  following  this  method  it  was  possible  to  work  on  many  days  when  the 
sheets  could  not  be  taken  out,  and  it  made  possible  the  utilization  of  sketchers 
on  good  days.  The  inking  of  the  sheets  was  done  as  soon  as  the  details  were 
secured  and  the  existing  work  was  corrected  or  verified.  By  following  this 
method  the  party  was  always  busy  regardless  of  weather  conditions,  and  the 
office  work  was  very  nearly  up  to  date  at  all  times.  While  the  sheets  are  re- 
vision sheets  they  have  all  the  value  of  a  complete  resurvey — as  to  complete- 
ness and  accuracy.  The  only  exception  Is  In  the  matter  of  contours  and  eleva- 
tions. This  phase  was  not  touched  upon,  as  it  was  concluded  that  the  old  con- 
tour system  was  as  complete  and  accurate  as  any  that  could  be  produced  and 
that  changes  of  contour  were  not  appreciable. 
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The  objects  that  had  been  located  by  the  wire-drag  parties  of  1915-16  sup- 
plied the  principal  control,  although  a  few  older  points  were  recovered  and 
used.  Mr.  Ritter  had  visited  and  recovered  a  large  number  of  triangulation 
points,  and  had  secured  information  that  was  very  valuable.  The  control  was 
adequate  without  additional  triangulation,  and  the  triangulation  done  was  for 
the  sole  purpose  of  locating  prominent  objects  for  use  upon  the  chart 

CONNECTICUT,  NEW  YORK,  AND  BHODE  ISLAND. 

[J.  A.  Daniels.] 
Summary  of  results. — Triangulation :  1|  square  miles  of  area  covered,  5  signal  pUes 


mlleB  run  while  drag>^g.  18.4  miles  run  while  sounding,  8,669  angles  measured  while 
dragging,  841  positions  determined  (double  angles)  while  sounding,  69  retained  soundings, 
1,687  soundings  made,  one  drag  sheet  Unlshed ;  scales  of  hydroeraphic  sheets,  one 
1 :  2,000,  two  1 :  20.000,  two  1 :  60,000. 

Wire-drag  work  in  Block  Island  Sound  and  Fishers  Island  Sound  was  in 
progress  at  the  beginning  of  the  fiscal  year,  and  was  continued  until  No- 
vember 14. 

No  extensive  scheme  of  triangulation  was  required  for  this  work.  One 
new  station  was  established  and  marked  on  Block  Island,  R.  I.  Observations 
were  made  to  locate  the  flagpole  at  the  Block  Island  naval  base  headquarters, 
and  several  other  natural  objects  were  located  for  use  as  signals  in  the  hydro- 
graphic  and  wire-drag  work.  The  flagpole  mentioned  was  located  at  the  re- 
quest of  the  commander  of  the  naval  base.  Observations  were  also  made  to 
determine  the  north  range  points  of  the  Block  Island  trial  course.  These  were 
requested  by  the  chief  of  wire-drag  party  No.  1.  Several  old  stations  were 
recovered  for  these  purposes. 

A  small  system  of  plane-table  triangulation  was  made  for  the  location  of 
signals  to  control  the  hydrographic  survey  of  the  entrance  to  Great  Salt  Pond. 
Fourteen  objects  were  determined  for  this  purpose.  In  connection  with  this 
work  the  shore  line  at  the  entrance  was  rerun. 

The  sounding  work  accomplished  was  done  at  the  request  of  the  naval 
authorities,  and  consisted  of  a  complete  resurvey  of  the  entrance  to  Great 
Salt  Pond,  Block  Island,  on  a  scale  of  1 : 2,000.  This  survey  made  known  the 
fact  that  the  north  side  of  the  channel  has  shoaled  considerably  through  the 
collection  of  sand  and  gravel.  The  safe  depth  In  the  channel  has  become  nar- 
rowed on  this  account    No  other  difference  in  depth  was  noted. 

The  sounding  was  done  from  a  pulling  boat  loaned  to  the  party  for  the 
purpose  by  the  commander  of  the  naval  base. 

In  the  vicinity  of  Block  Island,  R.  I.,  the  wire-drag  work  begun  in  the  first 
part  of  the  summer  by  party  No.  1  was  extended  to  the  westward  and  north- 
ward to  join  additional  work  that  was  done  to  the  eastward  of  the  Island.  In 
the  vicinity  of  the  Sandy  Point  bell  buoy  to  the  northward  of  the  Island  un- 
usually troublesome  currents  were  encountered.  Much  of  the  Irregularity  was 
due  to  wind  action,  but  counter  and  eddy  currents  were  also  noted.  To  find 
the  current  flowing  normally  any  day  and  in  the  direction  predicted  was  an 
exceptional  occurrence.  This  handicap,  together  with  the  Irregularities  in 
depth,  not  shown  on  the  chart,  made  this  an  exceptionally  difficult  area  to 
drag.  Approximately  100  square  miles  of  area  were  covered  In  the  Immediate 
vicinity  of  the  island.  This  area  connects  with  areas  previously  dragged  to 
the  westward  of  the  Island.  One  dangerous  shoal  was  located,  this  being  a 
bowlder  with  a  depth  of  20  feet,  found  off  the  northeast  point  of  the  Island. 
The  work  was  done  on  a  scale  of  1 :  20,000  In  the  areas  close  to  the  Island  and 
1 :  50,000  in  the  offshore  areas. 

In  the  vicinity  of  Southwest  Ledge  an  examination  was  made  In  order 
to  locate  the  shoal  upon  which  the  steamer  Allaquash  was  reported  to  have 
struck  on  July  30,  1919.  No  shoal  was  found  at  the  point  Indicated,  and  it 
was  concluded  that  the  steamer  was  in  error  in  reckoning,  or  else  had  struck 
a  piece  of  submerged  wreckage  that  had  been  carried  away  subsequently  by 
the  tidal  currents.  The  work  In  this  vicinity  was  done  on  a  scale  of  1 :  20,000, 
but  was  plotted  upon  an  existing  smooth  sheet  which  has  a  scale  of  1 :  50,000. 

On  November  13  the  party  was  transferred  from  Block  Island  to  Noank, 
Conn.,  and  the  subsequent  work  was  done  In  Fishers  Island  Sound  or  In  the 
western  part  of  Block  Island  Sound.  After  this  transfer  it  was  possible  to 
work   In   the   exposed   waters   of   Block    Island   Sound   during   dear,   calm 
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days,  and  to  utilize  less  favorable  days  for  work  in  the  sheltered  waters  of 
Fishers  Island  Sound.  Approximately  40  square  miles  of  area  were  covered 
and  7  dangerous  shoals  located  in  this  vicinity.  Connections  were  made  with 
the  work  of  other  parties  in  the  vicinity  of  New  London  and  the  Race. 

It  was  necessary  on  account  of  the  country  being  at  war  to  maintain  close 
cooperation  with  the  naval  authorities  In  carrying  on  the  wire-drag  work. 
This  proved  to  be  a  pleasent  duty  in  this  Instance.  The  naval  commander  at 
Block  Island  did  everything  In  his  power  to  further  the  progress  of  the  work. 
The  carpenter  and  machine  shops  were  made  available  for  the  uses  of  the 
party.  All  kinds  of  supplies,  Including  gasoline  and  engine  oils,  were  trans- 
ferred to  the  party  whenever  requested.  The  use  of  a  whaleboat  for  sounding 
in  the  harbor  and  of  various  tools  that  were  lacking  In  the  party  equipment 
were  readily  secured.  The  party  was  ^ven  the  use  of  an  office  within  the  naval 
headquarters  building  for  the  greater  part  of  the  season — in  fact,  everything 
possible  was  done  for  the  comfort  and  convenience  of  the  party  and  for  the 
furtherance  of  the  work. 

Close  cooperation  was  maintained  with  wjre-drag  party  No.  1  of  this  service, 
stationed  at  Stonlngton,  Conn.  The  shortage  of  wire-drag  equipment  due. to 
delayed  deliveries  because  of  the  war  made  it  necessary  to  exchange  various 
items  in  order  to  keep  both  parties  as  completely  supplied  as  was  possible. 
These  exchanges  were  made  with  a  cordial  spirit  of  cooperation,  and  resulted 
in  Increased  output  of  both  parties.  An  advantageous  division  of  the  work  in 
Block  Island  Sound  was  also  made,  which  resulted  In  the  connection  of  the 
areas  surveyed  by  the  two  parties  without  loss  of  time  or  duplication  of  work. 

The  Norman  2,  chartered  as  guiding  launch,  the  Annie  T.  Mack,  chartered  as 
end  launch,  and  the  ChcUea  E.,  a  Block  Island  fishing  boat  chartered  as  tender, 
gave  satisfactory  service. 

Aluminum  floats,  designed  and  purchased  by  J.  H.  Peters  in  1917.  were  used 
in  part  throughout  the  season.  They  showed  no  signs  of  deterioration  because 
of  the  action  of  the  salt  water;  unless  previously  bruised,  they  readily  with- 
stood the  pressure  of  the  deeper  depths  dragged ;  and  they  were  very  convenient 
to  handle  because  of  light  weight  and  small  volume.  If  proper  facilities  are 
provided  to  prevent  bruising  these  floats  when  they  are  taken  aboard,  there  i? 
no  reason  why  they  should  not  last  Indefinitely.  This  Is  an  important  point, 
however,  as  even  small  bruises  so  weaken  them  that  they  collapse  or  fill  with 
water  when  deeply  submerged.  Our  experience  with  them  during  the  season 
left  no  doubt  that  they  are  much  the  best  design  yet  used  for  the  purpose,  and 
their  general  adoption  is  strongly  recommended. 

RHODE  ISLAND. 

[P.  B.  T.  Sums.] 

Summary  of  result.s. — nydro)n*aphy :  1  automatic  tide  gauge  estabUshed,  3  tide  sta- 
tions eetabUfihed,  6  current  stations  occupied. 

Under  instructions  from  the  Superintendent  dated  May  21,  1919,  a  party  for 
tidal  and  current  surveys  was  organized  at  Baltimore,  Md.,  for  work  on  the 
coast  In  the  vicinity  of  Point  Judith,  R.  L 

Between  May  21  and  June  3,  1919,  the  newly-built  launches  Rodgers  and 
Ogden  were  outfitted  for  making  the  trip  to  the  New  England  coast,  and  for 
survey  purposes,  and  on  June  4  the  party  and  launches  left  Baltimore,  Md.,  for 
the  field  of  work. 

It  was  found  Impracticable  to  use  Point  Judith  Harbor  of  Refuge  as*  a  base 
for  survey  operations,  making  It  necessary  to  stop  at  Block  Island  where  the 
party  arrived  June  11. 

Work  was  begun  at  once,  and  was  in  progress  at  the  close  of  the  fiscal  year. 

CONNECTICUT,  NEW  YORK,  AND  RHODE  ISLAND. 

[P.  B.  T.  Sums.] 

Summary  of  results. — Trlangulatlon  :  4  signal  poles  erected.  6  stations  in  supplemental 
schemes  occupied  for  horizontal  measures.  10  stations  occupied  for  vertical  measures, 
liereling:  4  permanent  bench  marks  established.  Hydrography  (wire-drag  work):  97 
square  miles  of  area  dragged,  180  miles  run  while  dragging,  18  rocks  and  shoals  discov- 
ered, 247  soundings  made  (over  shoals),  1  tide  station  established. 

After  completing  wire-drag  surveys  and  current  observations  off  the  west  coast 
of  Block  Island  during  the  early  part  of  July,  the  party  was  transferred  to 
Stonlngton,  Conn.,  on  July  6,  1918,  to  conduct  wire-drag  surveys  in  Long  Island 
Sound,  Block  Island  Sound,  and  Fishers  Island  Sound. 

156130— COM  1919 56 

Digitized  by  VjOOQIC 


882  REPORTS  OF  THE  DEPARTMENT  OF  COMMERCE. 

On  account  of  the  strong  tidal  currents  and  exposed  waters  of  the  areas 
named  above,  especially  In  the  extreme  eastern  part  of  Long  Island  Sound  and 
adjoining  portions  of  Block  Island  Sound,  the  need  of  efficient  launches  for 
dragging  is  of  primary  importance.  A  good  part  of  the  day  can  be  lost  to  field 
work  by  temporary  engine  failure.  The  drag  may  be  swept  away  from  the  area 
desired  to  be  covered,  by  strong  currents,  and  make  it  impossible  to  return  to  the 
area  unless  the  drag  is  taken  up  and  again  set  out.  Thus  nothing  is  accomplished 
op  to  the  time  a  second  or  third  trial  is  made. 

As  mentioned  in  the  previous  report,  the  party  was  handicapped  in  the  use 
of  inefficient  launches,  one  of  which  was  the  end  laimch  chartered  for  the  party 
at  the  beginning  of  the  season,  and  the  other  was  temporarily  hired.  It  was 
impracticable  to  continue  to  work  with  the  underpowered  and  very  poorly 
designed  end  launch  in  the  new  locality,  and  efforts  were  therefore  made  to 
replace  this  launch  and  the  guide  launch,  which  the  owner  failed  to  deliver  to 
the  party,  by  other  launches. 

At  this  time  a  great  many  launches  were  turned  over  to  the  Navy,  also 
many  were  being  used  for  fishing  or  other  occupations;  therefore  few,  if  any, 
suitable  launches  for  wire-drag  work  could  be  hired.  A  great  deal  of  time 
was  consequently  lost  to  field  work  during  July  in  searching  for  launches. 

Finally,  after  considerable  trouble,  the  best  two  launches  that  could  be 
obtained  under  the  circumstances  were  accepted  the  latter  part  of  July.  Al- 
though of  sufficient  power,  they  were  far  from  meeting  the  requirements 
of  the  work,  in  this  locality.  Both  of  the  launches  later  proved  to  be  more 
or  less  unsatisfactory  on  account  of  engine  trouble.  It  was  necessary  to 
carry  nearly  all  the  wire-drag  gear  on  the  guide  launch,  on  account  of  lack 
of  space  in  the  end  launch,  losing  considerable  time  each  day  in  setting  out 
and  taking  up  the  drag. 

Field  work  was  resumed  on  August  3,  after  outfitting  the  newly  hired 
launches.  The  work  in  general  was  planned  so  as  to  take  advantage,  if  pos- 
sible, of  fair  currents  in  going  to  and  from  the  working  grounds,  and  also  in 
dragging.  Dragging  was  in  progress  in  Long  Island  Sound  and  Block  Island 
Sound  during  August,  September,  and  part  of  October.  The  work  in  FMshers 
Jsland  Sound  and  off  New  London  Harbor  was  accomplished  in  October  and 
November,  when  the  weather  restricted  work  in  the  open  waters. 

The  area  covered  by  the  wire  drag  in  Block  Island  Sound  is  roughly  out- 
lined by  an  area  extending  south  from  the  7-fathom  curve  on  the  north  side 
of  the  sound  from  Mount  Prospect,  Fishers  Island,  to  Noyes  Neck,  R.  I.,  to 
about  halfway  across  Block  Island  Sound.  It  forms  a  junction  in  part  on 
the  east  with  the  work  done  by  the  wire-drag  party  operating  westward  from 
Block  Island.  The  work  inshore  and  near  the  Race  was  hampered  by  heavy 
lobster  gear  which  owners,  upon  request,  failed  to  remove.  Some  uncharted 
rocky  ledges  were  discovered  inshore;  the  areas  offshore  were  found  free  from 
dangers.  The  supposed  wreck  of  the  steamer  Larchmont  was  located  off 
Watch  Hill  Point,  in  20  fathoms  of  water,  and  has  a  least  safe  depth  of  about 
72  feet  over  it.  A  shoal  sand  ridge  about  4  miles  northeast  of  Cerebus  Shoal 
was  found  to  have  about  14  feet  less  depth  than  soundings  obtained  by  former 
surveys. 

The  area  dragged  in  Long  Island  Sound  extended  eastward  from  meridian 
72°  13'  directly  north  of  Plum  and  Gull  Islands  to  a  Junction  with  completed 
work.  No  dangers  were  found  in  this  area.  The  work  was  exceedingly  dif- 
ficult on  account  of  very  strong  currents,  and  it  was  at  times  impossible  to 
control  the  drag.  Two  small  undragged  areas  in  the  Race  were  coveied  dur- 
ing short  periods  of  least  current. 

The  dragging  In  the  approach  to  New  London  Harbor,  which  the  Navy  De- 
partment requested,  and  covered  by  supplemental  Instructions  from  the  Super- 
intendent dated  August  22,  1918,  was  accomplished.  No  natural  dangers  were 
found  to  exist  in  this  area,  but  several  wrecks  of  vessels  were  discovered. 

In  all  of  the  above  work  the  maximum  effective  depth  was  In  general  100 
feet,  and  in  depths  of  10  to  20  fathoms  the  waters  were  dragged  5  to  20  ffeet 
off  the  bottom.  In  dei)ths  less  than  10  fathoms,  dragging  was  done  3  to  6  feet 
off  the  bottom. 

An  area  of  about  4  square  miles  off  Stonington  Breakwater,  Fishers  Island 
Sound,  was  dragged  to  a  maximum  effective  depth  of  35  feet,  and  within  3 
feet  of  the  bottom  in  lesser  depths.  A  very  short  drag  was  used  ft>r  ttals 
work,  and  in  order  to  have  time  to  maneuver  the  launch  over  the  intricate 
channels,  dragging  against  the  current  with  the  short  drag  was  found  neces- 
sary.   Ranges,  consisting  of  buoyed  flags  and  placed  in  position  so  as  to  guide 
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the  launches  in  covering  certain  areas,  were  found  to  be  very  helpful.  In 
order  to  drag  this  area  it  was  necessary  to  remove  a  large  number  of  lobster 
pots. 

Th  ^  work  was  well  controlled  by  numerous  triangulatlon  stations,  some  of 
which  were  established  by  the  party.  Practically  all  the  signals  used  were 
located  by  triangulatlon. 

Tides  were  read  at  Little  Gull  Island  and  at  Stonlngton,  Conn.,  for  the  re- 
duction of  drag  depths  and  soundings. 

NEW   YOBK. 

[J.  H.  Petehs,  Commanding  Steamer  Ranger.} 

Sum  MART  OP  RESULTS. — Triangulation :  9.7  square  miles  of  area  covered,  6  stations  In 
supplemental  schemes  occupied  for  horizontal  .measures,  25  geographic  positions  deter- 
mined. Leveling:  3  permanent  bench  marks  established.  0.1  mile  of  levels  run.  Topog- 
raphy :  0.3  mile  of  general  coast  line  run.  Hydrography :  0.4  square  mile  of  area 
sounded.  22.1  miles  run  while  sounding,  184  positions  determined  (double  angles).  1,373 
soundings  made,  2  tide  stations  established,  1  nydrographic  sheet  finished,  scale  1 :  10,000. 

Between  April  14  and  June  30,  1919,  a  hydrographic  survey  and  such  trian- 
;rulati<)n  iind  topography  as  was  necessary  to  control  the  hydrography  was 
made  of  the  southeast  side  of  Staten  Island  between  the  foot  of  New  Dorp 
Lane  and  Midland  Beach,  In  accordance  with  instructions  dated  April  12,  1919. 

The  triangulation  necessary  to  control  a  hydrographic  and  topographic  re- 
survey  of  Gravesend  Bay  and  adjacent  territory.  New  York  Harbor,  was  done 
ill  iK'cordance  with  instructions  dated  May  10,  1919.  The  hydrography  covered 
by  tliest*  instructions  was  not  done  during  this  tiscal  year,  as  it  was  understood 
not  to  be  iinniediately  necessary  and  was  postponed  until  the  small  boats  for 
the  Ranger  would  be  available,  when  the  hydrography  could  be  completed  at 
less  cost. 

[Isaac  Winston.] 

Inspection  duty  for  the  region  between  Narragansett  and  Delaware  Bays 
was  continued  by  an  officer  who  is  in  charge  of  a  field  station  of  the  Survey 
with  an  office  In  the  customhouse.  New  York  City. 

On  July  1,  1918,  the  Inspector  was  in  the  field  on  the  coast  of  New  Jersey 
engaged  in  determining  the  geographic  positions  of  certain  towers  used  In 
connection  with  range  firing,  which  had  been  requested  by  the  commanding 
oflScer  of  the  Sandy  Hook  Proving  Ground.  This  work  was  completed  on 
July  10. 

On  July  24,  25.  and  26  an  inspection  was  made  with  officers  of  the  Army 
Engineers  of  the  Eastern  Department  of  the  condition  of  the  triangulation 
stations  on  the  western  end  of  Ix)ng  Island. 

On  August  15  and  16  the  inspector  determined  the  geographic  positions  of 
North  and  South  Sandy  Hook  beacons. 

Other  visits  to  Sandy  Hook  in  connection  with  this  work  were  made  on 
August  20  and  28. 

A  day  was  spent  in  September  on  reconnolssance  at  Fort  Tilden,  N.  Y.,  with 
an  engineer  officer  of  the  Eastern  Department. 

In  the  latter  part  of  October  the  electric  tide  Indicator  which  had  been  in 
operation  for  many  years  in  the  Maritime  Exchange  was  dismantled,  funds  for 
its  repair  and  operation  not  being  available. 

A  stock  of  charts  and  nautical  publications  was  kept  on  hand  at  the  field 
station  for  reference  and  sale. 

The  number  of  demands  upon  the  Inspector  for  Information  covering  a  wide 
range  continues  to  increase,  and  the  usefulness  of  the  field  station  is  becoming 
more  widely  recognized.  Many  Army  and  Navy  officers  called  for  Information, 
and  numerous  charts  and  publications  were  furnished  to  meet  emergency 
-demands. 

Cordial  relations  and  cooperation  were  maintained  with  the  branch  hydro- 
graphic  office  at  New  York. 

Copies  of  tidal  data  and  tables  giving  the  time  of  sunrise,  sunset,  moonrLse, 
and  moonset  were  furnished  for  publication  in  local  tide  calendars,  in  36 
-newspapers,  and  in  Eldridge's  tide  book. 

The  inspector  has  acteil  as  agent  for  sale  of  publications  of  the  Bureau  of 
Lighthouses  and  for  distribution  of  pilot  rules  for  inland  waters. 

A  self-registering  tide  gauge  was  installed  at  the  shipyard  of  the  Subnfa- 
rine  Boat  Corporation  at  Port  Newark,  N.  J.,  in  February,  and  has  been  in 
operation  since  that  time. 
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In  March  current  measuring  apparatus  was  placed  on  two  temporary  light 
vessels  maintained  by  the  Navy  off  the  entrance  to  New  York  Harbor,  and 
observers  were  instructed  in  the  methods  of  observing  currents. 

In  March  negotiations  were  begun  for  the  transfer  of  several  vessels  from 
the  Navy  to  the  Const  and  Geodetic  Survey. 

On  May  15  the  rooms  occupied  by  the  field  station  were  temporarily  placed 
at  the  disposal  oi!  the  Commissioner  of  Lighthouses  for  the  meeting  of  a 
board  appointed  to  consider  the  question  of  placing  a  light  vessel  off  Barnegac 
Inlet,  N.  J. 

In  June  arrangenfents  were  made  for  the  transfer  of  the  launch  Elsie  If  I 
from  Boston  to  New  York,  and  the  launch  was  afterwards  brought  to  New  York 
by  an  ofilcer  detailed  for  the  purpose. 

Preliminary  plans  for  a  tide  and  current  survey  of  New  York  Harbor  and 
vicinity  were  discussed  with  the  engineer  officer  In  charge  of  the  deepening  of 
the  channel  through  East  River,  and  mutual  cooperation  and  assistance  were 
secured. 

Copies  of  tide  tables  and  times  of  sunrise  and  sunset  for  1920,  corrected  to 
conform  to  the  daylight-saving  law,  were  prepared  for  the  publishers  of  certalQ 
calendars. 

Tidal  tabulations  were  made  for  various  ports. 

NEW  JERSEY. 
[C.  G.  QUILLIAN.] 

Summary  op  bbsitlts. — ^Triangnlatioii :  7  stations  occupied  for  horizontal  measures,  S 
triangulation  stations  recovered,  75  geographic  positions  determined. 

Between  June  10  and  June  30,  1919,  a  field  ofllcer  was  engaged  in  the  de- 
termination by  triangulation  of  control  points  for  a  revision  of  topography  by 
aerial  photography  to  be  made  by  the  Army.  He  recovered  3  triangulation 
points,  occupied  7  stations,  and  located  approximately  75  points  for  the 
aerial  survey. 

DELAWARE. 
[J.  S.  S.  JONKS.] 

In  the  latter  part  of  August,  1918,  an  Inspection  was  made  at  Lewes,  Del., 
for  the  selection  of  a  suitable  site  for  the  erection  of  an  automatic  tide  gauge 
near  Deleware  Breakwater. 

Four  localities  were  visited,  three  of  which  proved  unsuitable  for  the  pur- 
pose intended.  The  site  selected  is  on  a  pier  under  the  charge  of  the  Corps 
of  Engineers,  United  States  Arnl^-,  on  the  outer  end  of  v^ich  is  a  small  build- 
ing used  as  a  shelter  by  the  keeper  of  the  lighthouse  depot.  This  is  now  used 
to  house  the  gauge  and  apparatus. 

On  January  9,  1919,  the  necessary  preliminary  arrangements  having  been 
made,  the  installation  of  the  gauge  was  begun.  The  northwest  corner  of  the 
building  was  chosen  as  the  site  of  the  gauge. 

When  the  tide  staff  had  been  placed  In  position  a  double  line  of  levels  was 
run  from  the  staff  to  five  old  and  six  new  bench  marks.  The  float  well  was 
placed  In  position,  a  box  shelter  constructed  over  the  top  of  the  well,  the  gauge 
set  up  and  put  in  operation,  and  the  observer  Instructed  in  his  duties. 

DELAWARE,  NEW  JERSEY,  VIRGINIA,  NORTH  CAROLINA,  SOUTH  CAROLINA,  AND  GBOSOIA. 

{H.  A.  Mabmsr.] 

In  July,  1918,  arrangements  were  made  for  installing  on  light  vessels  in 
the  third,  fifth,  and  sixth  lighthouse  districts,  the  apparatus  necessary  fbr  a 
series  of  current  observations  to  be  made  in  various  localities  along  the  Atlantic 
coast. 

The  current  apparatus  had  been  shipped  to  the  various  lighthouse  depots 
considerably  In  advance  of  the  probable  date  of  the  sailing  of  a  tender,  so  that 
no  delay  was  caused  by  the  nonarrival  of  a  shipment.  The  various  light  vess^ 
w<^re  visited  by  the  observer  on  the  regular  trips  of  the  lighthouse  tenders, 
the  apparatus  installed  and  the  necessary  Instructions  given  for  operating  it 

Appamtus  was  installed  on  the  following  light  vessels:  Diamond  Shoals 
Light  Vessel,   Cape  Lookout  Shoals  Light  Vessel.  Frying  Pan   Shoals  Light 
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Vessel,  Brunswick  Light  Vessel,  Winter  Quarter  Shoals  Light  Vessel,  Overfalls 
Light  Vessel,  and  Northeast  End  Light  Vessel. 

In  February,  1919,  apparatus  was  installed  and  observers  instructed  on  the 
temporary  light  vessels  Falcon,  Lang  Island,  Owl,  and  Brant. 

VIRGINIA. 

[B.  B.  Latham,  Commandiiig  Schooner  Matohlest.] 

SuuuABT  OP  RESULTS. — Triangulation :  77  soaare  miles  of  area  covered,  20  signal  poles 
erected,  11  stations  in  main  scheme  occnpiea  for  horizontal  measures.  27  geographic 
positions  determined.  Leveling :  8  miles  of  levels  run,  7  permanent  bench  marks  estab- 
lished. Topography  :  2  square  miles  of  area  surveyed.  Hydrography :  65  square  miles  of 
area  surveyed,  882.4  miles  run  while  sounding,  1,270  positions  determined   (double  an- 

fles),  12,568  soundings  made,  4  tidal  stations  established,  6  current  stations  established, 
hydrographic  sheet  finished,  scale  1 :  20,000. 

Between  July  1  and  September  18  the  Matchless  was  engaged  in  surveys  In 
York  River,  Chesapeake  Bay,  and  Back  River,  all  in  Virginia. 

The  work  requested  by  the  Navy  Department  in  York  River,  and  soundings 
to  verify  depths,  etc.,  indicated  by  previous  surveys,  was  completed  September 
3,  1918. 

The  location  of  signals  and  other  objects  for  the  use  of  the  Atlantic  Fleet 
was  transmitted  to  the  commander  in  chief  of  the  Atlantic  Fleet  and  the  com- 
mander of  naval  base  No.  2.  This  consisted  of  a  tracing  from  the  confidential 
chart  of  this  region  (published  by  the  Hydrographic  Office),  on  which  was 
shown  the  position  of  the  objects  requested  by  the  Navy. 

In  addition  to  this  tracing,  a  list  was  made  showing  the  names  and  positions 
in  degrees,  minutes,  and  meters,  and  a  brief  description  of  each  object.  A 
copy  of  the  latter  was  sent  to  the  office.  Every  assistance  possible  was  rendered 
by  the  naval  authorities. 

The  surveys  at  the  naval  oil  base  afterwards  requested  by  the  Navy  Depart- 
ment were  completed  within  the  tirae  required  by  the  naval  authorities. 

On  September  3  all  the  work  In  York  River  and  approaches,  except  three 
current  stations,  had  been  completed. 

The  Matchless  was  moved  on  September  5  from  Sedger  Creek  to  mid-channel 
abreast  of  the  beacon  In  York  River.  Two  of  the  launches  were  posted,  one 
in  Mobjack  Bay  and  one  in  Poquoson  River.  Currents  were  observed  from 
the  ship  and  each  of  the  launches,  beginning  at  10  a.  m.,  Thursday,  September  5. 
Heavy  weather  interrupted  the  observations  at  7  a.  m.,  Saturday,  September  7, 
and  the  ship  was  put  under  way  at  12  noon  on  that  date  for  Back  River.  A 
rough  passage  was  made  with  the  wind  northwest  hauling  to  northeast 

After  passing  the  bar  at  Back  River,  the  tide  and  wind  were  too  much  for 
the  launches  to  make  headway  against,  and  after  four  attempts  to  pass  the 
turn  in  the  channel  at  the  lower  Back  River  Beacon  the  ship  was  anchored 
to  await  slack  water. 

At  6  p.  m.,  September  7,  the  ship  was  under  way,  and  passed  to  a  safe 
anchorage  into  Back  River  off  Messick  Point.  Eight  feet  is  the  best  water  In 
the  crossover  below  the  Upper  Back  River  Beacon,  and  the  ship  touched  lightly 
in  passing  in. 

On  Monday  the  anchorage  was  shifted  to  off  Amory's  wharf.  Back  River. 

On  this  date  field  operations  were  begun  with  two  parties  searching  for  old 
triangulation  stations,  and  the  commanding  officer  going  to  Langley  Field  head- 
quarters to  arrange  for  supplies,  getting  fresh  water,  and  for  information,  etc. 

Signals  were  erected,  and  the  observations  In  the  triangulation  begun  on 
September  11.  This  triangulation  was  necessary  to  determine  signals  for  use 
off  and  in  Back  River,  and  to  determine  certain  objects  (landmarks,  etc.)  to 
he  shown  on  the  new  editions  of  charts  for  this  region. 

Boat  sheets,  showing  positions  of  sounding  lines  of  previous  surveys  and 
old  depths  for  comparison  of  the  work  of  1918  with  these  old  surveys,  were 
prepared,  and  sounding  operations  were  begun  on  September  16. 
[C.  H.  Obbb,  Commanding  Steamer  Hydrograpf^er.] 

Summary  or  obsults. — Levellne :  10  miles  of  levels  run.  Hydrography :  435  square 
miles  of  area  covered,  2,277.8  miles  run  while  sonndlng,  6,560  positions  determined 
(double  angles),  84,092  soundings  made,  6  tide  stations  established,  10  current  stations 
occupied,  2  hydrographic  sheets  finished,  scales  1 :  40,000  and  1 :  80,000. 

On  June  30,  ,1918,  the  hydrographic  survey  of  lower  Chesapeake  Bay  was 
in  progress. 

The  work  done  was  included  on  two  hydrographic  sheets,  one  extending 
from  Lynnhaven  Roads  to  latitude  ST*  08'  between  Cape  Henry  and  Thimble 
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Shoal  Lighthouse  and  the  other  from  latitude  37*"  08'  to  Wolf  Trap  Light 
house.    From  the  eastern  limit  of  longitude  76**  04'  west  to  the  western  limit 
of  a  line  drawn  from  York  River  to  Wolf  Trap. 

Field  work  by  the  vessel  was  closed  October  31,  but  tidal  readings  were 
continued  until  November  16,   19J8. 

[L.  A.  Potter,  Commandlnar  Schooner  Matchless,  Sept.  18,  1918.  to  Apr.  30.   1919 : 
Commanding  Steamer  Onward,  May  1  to  June  30,  1919.] 

SuM-ARY  or  RESULTS.— Triangulation :  142  square  miles  of  area  covered,  4  signal  poles 
erected,  6  observing  tripods  and  scaffolds  built,  17  stations  in  main  scheme  occupied  for 
horizontal  measures,  92  geographic  positions  determined.  Leveling :  23  permanent  bench 
marks  established.  7  miles  of  levels  run.  Topography :  46.5  miles  of  area  surveyed.  37 
miles  of  general  coast  line  surveyed.^  10  miles  of  shore  line  of  rivers  surveyed.  40  mUes 
?'  ;^^^^//''*®rT**'^^''^®^®,?"'*^fX®^'  ^29.5  miles  of  roads  surveyed ;  scale  of  topographic  sheet 
1 :  10.000  Hydrography :  82  square  mUes  of  area  covered.  1,262  mUes  run  while  sound- 
"^fKYi^^^^'^^^^y^S®  determined  (double  angles).  42,880  soundinra  made,  13  tide  stations 
established,  and  7  current  stations  occupied.  3  hydrographlc  sheets  finished;  scales  of 
hydrographic  sheets  1 :  20,000,  1 ;  10,000,  and  1 :  5,000.  ^  ,  o^o  ir»  ui 

On  September  18,  when  the  command  of  the  schooner  Matchless  was  trans- 
ferred, the  vessel  was  at  anchor  in  Back  River.  The  signals  for  the  trlangula- 
tlon  In  Back  River  were  already  erected,  and  one  day  of  hydrography  on  the 
hydrographlc  sheet,  extending  from  York  River  to  Hampton  Roads,  had  been 
done.  Work  was  continued  on  the  hydrography  and  triangulatlon  in  accord- 
ance with  orders  previously  Issued,  and  on  October  4  the  Matchless  shifted 
from  an  anchorage  In  Back  River  to  a  berth  In  Hampton  Creek,  where  she 
lay  until  the  end  of  the  calendar  year. 

The  triangulatlon  In  Back  River  necessary  to  locate  prominent  objects  and 
signals  for  the  control  of  the  hydrography  was  completed  before  leaving  that 
locaUty.  Observations  were  also  taken  to  locate  Thimble  Shoal  Llghthoiu«« 
and  several  prominent  objects  near  the  entrance  to  Hampton  Roads.  Seven 
stations  in  the  main  scheme  and  12  intersection  stations  were  located  in  connec- 
tion with  the  work  from  York  River  to  Hampton  Roads. 

A  special  development  of  Back  River  entrance  was  made,  and  the  positions 
of  the  aids  to  navigation,  and  a  copy  of  the  survey  of  the  entrance  were  fur- 
nished to  the  superintendent  of  lighthouses,  Baltimore,  Md.  The  hydrography 
was  extended  eastward  to  a  Junction  with  the  work  done  by  the  Hydrographer, 
and  southward  to  the  shore  of  Willoughby  Spit,  to  cover  the  area  south  of 
Thimble  Shoal  Channel,  which  has  been  used  as  a  dumping  ground.  Work  on 
the  sheet  extending  from  York  River  to  Hampton  Roads  was  completed  No- 
vember 14. 

In  accordance  with  instructions  dated  November  1,  a  reconnoissance  of  Hamp- 
ton Roads,  Chuckatuck  Creek,  and  Elizabeth  River  and  tributaries  was  at 
once  taken  up  to  obtain  Information  as  to  the  necessity  of  furtner  surveys. 
This  work  was  completed,  and  a  report  submitted  November  8,  showing  the 
necessity  for  complete  surveys  of  the  whole  area. 

In  accordance  with  instructions  dated  November  14,  work  on  a  hydrographlc 
and  topographic  survey  of  Hampton  Roads  was  at  once  taken  up.  This  work 
was  in  progress  at  the  end  of  the  calendar  year.  Signals  necessary  to  the 
control  of  the  hydrography  rind  topography  were  erected,  and  obser>'atlons 
made  for  their  location  and  the  location  of  prominent  objects,  of  which  many 
were  uncharted.  Three  stations  in  the  main  scheme  and  about  25  prominent 
objects  were  located. 

The  commanding  officer  conferred  frequently  with  the  U.  S.  Engineers,  the 
officials  at  the  naval  base,  and  others  In  order  to  coordinate  the  survey  work 
and  make  the  results  as  nearly  complete  as  possible. 

On  January  1,  work  wns  In  progress  on  the  hydr<)grai)hic,  topoj»raphic,  tldaU 
and  current  survey  of  Hanmton  Roads  and  vicinity,  the  party  having  heatl- 
quarters  at  Hampton,  Va.  This  work  was  continued  throughout  the  remainder 
of  the  fiscal  year  and  was  In  progress  on  June  30.  A  topographic  sheet  ci>vering 
the  north  side  of  Hampton  Roads  and  two  she«*ts  on  the  south  side  were  com- 
pleted. A  hydrographlc  sheet  covering  the  main  part  of  Hampton  Roads  south- 
ward to  Craney  Island  Flats  was  also  completed.  Seven  current  and  seven  tl<lai 
stations  were  occupied. 

The  trlangulatitm  was  continued  for  the  purpose  of  furnishing  control  for  the 
hydrography  and  topography,  and  for  the  location  of  prominent  objects  for  the 
charts.  A  special  effort  was  made  to  make  the  list  of  prominent  objects  for 
the  charts  complete,  and  the  legends  selected  were  such  as  to  nlake  the  objects 
easily  distinguishable.  A  special  effort  was  also  nm<le  to  verify  the  description? 
of  old  stations,  and  furnish  descriptions,  not  only  of  all  new  stations  deter- 
mined, but  of  all  old  stations  recovered  for  which  no  descriptions  exist.    Three 


Digitized  by  VjOOQIC 


REPORT  OF  SUPERINTENDENT,  COAST  AND  GEODETIC  SURVEY.       887 

main-scheme  stations  and  42  prominent  objects  were  determined  by  trlangula- 
tion.  All  new  stations  were  described,  and  recovery  noted  for  90  old  station* 
prepared. 

A  large  part  of  the  time  of  the  party  was  devoted  to  miscellaneous  work  in 
connection  with  transfer  of  vessels  and  launches  from  the  Navy  Department  to- 
the  Coast  and  Geodetic  Survey,  shipment  of  launches  to  the  Pacific  coast,  care 
and  overhauling  of  vessels  and  equipment,  and  work  in  connection  with  con- 
demnation and  sale  of  the  schooner  Matchless. 

The  steamer  Onward  was  received  from  the  Navy  Department  on  April  18, 
and  brought  from  Norfolk  to  Hampton  April  19.  Work  was  at  once  started  on 
cleaning,  painting,  and  overhauling  the  vessel,  to  fit  her  for  receipt  of  the  per- 
sonnel and  equipment  and  to  fit  her  for  survey  purposes.  The  vessel  was  placed 
in  commission  May  1,  but  work  on  her  was  continued,  simultaneously  with  the 
field  work,  and  was  still  in  progress  on  June  30. 

The  launch  Almax  II  was  taken  over  from  the  Navy  Department  April  28, 
and  the  Scandinavia  May  21.  In  addition  to  these,  five  others— the  Helianthus, 
Wildcat,  Lydia  III,  Mikawe,  and  Audwin  II,  taken  over  from  the  Navy  by  other 
officers— were  turned  over  to  the  commanding  ofllcer  of  the  steamer  Onward  for 
shipment  to  the  Pacific  coast.  The  Helianthus,  Audwin  II,  and  Almax  II  were 
shipped  before  the  close  of  the  fiscal  year. 

The  commanding  officer  served  as  a  member  of  the  board  of  appraisal  of  the 
schooner  Matchless,  the  report  of  which  was  submitted  April  26.  The  Match- 
less was  placed  out  of  commission  April  30,  personnel  and  equipment  l>elng  trans- 
ferred to  the  steamer  Onward.  She  was  advertised  for  sale  May  19,  sold  June 
16,  and  delivered  to  the  buyers  June  30. 

Under  orders  dated  March  22,  the  commanding  officer  was  instructed  to  coor>- 
erate  with  the  commanding  officer  of  the  Isis  in  making  arrangements  for  the 
shipment  of  launches  to  the  Pacific  coast  on  a  Navy  transport.  Arrangements 
were  successfully  made,  and  three  launches— the  Helianthus,  Almax  II,  ami 
Audwin  II  were  shipped  on  the  U.  S.  S.  Huston,  leaving  Norfolk  April  12. 

[H.  A.  SuuN,  Commanding  Steamer  Baohe.] 

SuMMABT  OP  BBSULTS.— Hydrography :  6  tall  hydrographlc  signals  built,  total  height 
o^4  reet. 

During  the  period  from  March  31,  1919,  to  June  20,  1919,  the  steamer  Bache 
was  being  repaired  at  the  Coast  Guard  station,  Arundel  Cove,  Md.,  Speddins 
Shipbuilding  Co.,  Baltimore,  and  at  the  Norfolk  Navy  Yard.  An  officer  was 
assigned  to  act  as  the  representative  of  the  Survey  while  these  repairs  were  In 
progress. 

On  June  22  the  vessel  was  turned  over  to  the  Survey,  although  the  Navy 
Department  had  yet  to  finish  certain  items  of  repairs  and  furnish  a  sounding 
machine. 

From  June  20  to  June  30  the  vessel  was  at  the  navy  yard;  Norfolk,  Va^ 
obtaining  supplies,  preparing  buoys  for  use  as  signals  on  the  offshore  hydro- 
graphy, and  installing  a  sounding  machine. 

Arrangements  were  made  with  the  superintendent  of  lighthouses  of  the  fifth 
lighthouse  district  for  the  loan  of  six  second-class,  tall-type  can  buoys  to  be 
used  as  offshore  signals  in  accordance  with  previous  Coast  Survey  practice.  As 
the  Lighthouse  Service  could  not  furnli^  the  necessary  chain  and  anchoring 
gear,  arrangements  were  made  with  the  Bureau  of  Ordinance,  Navy  Depart- 
ment,  for  the  loan  of  such  mooring  material  as  was  necessary  to  take  the  place 
of  chain,  etc.  This  material  had  been  used  In  connection  with  the  defense  net 
across  the  Capes  of  the  Chesapeake. 

As  the  buoys  for  offshore  signals  were  to  be  placed  in  the  fairway  to  the 
channel  at  the  approaches  to  Chespeake  Bay,  it  was  decided  to  equip  each  of  the 
buoys  with  a  light  similar  to  the  temporary  light  established  at  times  by  the 
Lighthouse  Service.  Specifications  were  drawn  up,  advertised,  and  a  contract 
let  with  the  Alexander  Millburn  Co.,  of  Baltimore,  Md.,  to  furnish  six  such 
lights.  The  lights  consist  of  a  marine  lantern,  with  fresnal  lens,  equipped  so 
as  to  show  a  steady  white  light  about  8  feet  above  the  top  of  the  buoy  and 
inside  the  superstructure.  The  gas  for  the  light  is  furnished  by  a  Prest-O-Lite 
tank  and  reduced  to  suitable  pressure.  The  lantern  and  tank  are  securely 
fastened  to  a  frame  which  is  to  be  fastened  to  the  superstructure  on  the  buoy 
with  eight  braces. 

In  order  to  start  field  work  with  little  delay  after  the  transfer  of  the  vessel 
from  the  Navy,  a  subparty  was  organized.  This  party  built  the  signals  neces- 
sary for  the  work  while  the  vessel  was  being  repaired  at  Baltimore  and  Norfolk^ 
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Two  100-foot  Signals  were  erected,  one  near  the  site  of  Ship  Shoal  3.  1915, 
about  5  miles  north  of  Cape  Charles  and  at  the  northern  limit  of  the  work,  and 
the  other  on  the  site  of  Mink  Hill,  1915.  It  was  the  intention  to  build  a  third 
100-foot  signal  at  or  near  the  site  of  Bel,  1915,  but  as  this  part  of  the  island  is 
suffering  greatly  from  Inroads  from  the  sea,  anchors  for  the  guys  could  not  be 
placed.  This  part  of  Smith  Island  is  entirely  under  water  at  high  tide  at  the 
present  time.  To  have  built  a  tall  signal  at  this  point  would  have  required 
more  money  than  was  available  at  that  time.  A  40-foot  signal  without  far- 
reaching  guys  was  erected  Instead. 

In  addition  to  the  two  tall  signals  and  the  40-foot  signal  mentioned  in  the 
preceding  paragraph,  the  subparty  built  three  more  40-foot  signals  on  Smith 
Island  at  or  near  the  sites  of  previous  signals. 

The  officer  in  charge  of  the  subparty  left  Baltimore  on  May  15,  and  reported 
on  board  the  Bache  at  Norfolk,  Va.,  at  the  completion  of  the  signal  building 
on  .Tune  20.  The  greatest  difficulty  experienced  by  the  subparty  was  the  trans- 
porting of  the  materials  for  the  signals  to  the  various  sites. 

SOUTH  CAROLINA. 
[A.  C.     WiTHEBSPOON.] 

SuuMABT  OF  RESULTS. — Triangulation :  21.9  square  miles  of  area  coyered,  3  signal  poles 
erected,  12  stations  In  supplemental  schemes  occupied  for  horizontal  measures.  31  geo- 
graphic positions  determined. 

Between  February  2G  and  April  22,  1919,  a  revision  was  made  of  the  triangu- 
lation In  the  vicinity  of  Charleston,  S.  C,  in  order  to  make  available  for  use  on 
a  new  edition  of  Chart  445,  the  results  of  a  number  of  recent  surveys  by  the 
United  States  Engineers  and  others,  and  to  locate  prominent  points  of  a  perma- 
nent nature  that  could  be  used  as  landmarks  for  navigation  purposes. 

Copies  of  surveys  and  maps  by  the  United  States  Engineers,  naval  authori- 
ties, transportation  companies,  and  local  municipal  officers  showing  tlie  most 
recent  soundings  and  changes  in  shore  line  due  to  new  construction  or  natural 
changes,  were  obtained. 

Eleven  prominent  points  were  determined  by  triangulation  for  use  as  land- 
marks. 

GEOBGIA. 

[W.  H.  Kbabns.] 

In  accordance  with  a  request  from  the  construction  division  of  the  War  De- 
partment a  hydrographlc  survey  was  made  of  the  Turtle  River,  Ga.,  from  a 
point  near  the  Southern  docks,  which  was  the  limit  of  a  recent  survey,  to  a 
point  beyond  Crispen  Island. 

The  constructing  quartermaster  of  the  picric  acid  plant  at  Brunswick  fur- 
nished quarters  for  the  chief  of  party  and  his  assistant,  and  supplied  the  neces- 
sary laborers  and  material,  and  a  launch  for  the  transportation  of  the  party. 

The  picric  acid  plant  was  situated  near  Southern  Junction  railroad  station 
about  8  miles  north  of  Brunswick,  and  about  2  miles  west  of  the  Turtle  River. 
It  occupied  about  6  square  miles  of  woodland  and  swamp  land  between  Turtle 
River  on  the  southwest  and  Southern  Junction  on  the  northeast 

Crispen  Island  is  a  low  lying,  sparsely  wooded  island  on  the  east  shore  of 
the  Turtle  River  about  Si  miles  north  of  the  Southern  Railway  docks.  On  this 
island  were  to  have  been  placed  warehouses  and  docks,  and  a  roadway  was  to 
have  been  built  over  the  marsh  from  the  plant  to  the  docks. 

In  the  Turtle  River  between  this  island  and  the  Southern  Railway  docks  the 
chart  showed  depths  of  25  feet  with  places  of  15  and  18  feet,  and  It  was  re- 
quested that  since  the  previous  survey,  which  was  made  in  1856,  was  more  or 
less  preliminary,  that  a  complete  survey  of  the  river  be  made  from  Southern 
Railway  docks  to  beyond  Crispen  Island  so  that  the  amount  of  dredging  could 
be  ascertained,  and  that  ships  drawing  25  feet  of  water  could  proceed  up  to 
Crispen  Island. 

The  launch  Polaris  furnished  by  the  constructing  quartermaster  was  found 
unsatisfactory.  Another  boat  was  hired  from  the  fishing  fleet  at  Brunswig 
which  proved  more  satisfactory. 

The  work  was  begun  with  all  possible  dispatch,  and  an  attempt  was  made  to 
bring  the  triangulation  up  from  Brunswick  and  sound  out  the  shoal  area 
lying  off  Little  Crispen  Island  as  rapidly  as  possible  so  that  dredging  could 
be  done  Immediately.     However,  shortly  ofter  the  signing  of  the  armistloe^ 
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orders  were  received  from  the  War  Department  to  close  down  the  plant,  and 
the  work  of  building  the  road  to  Crispen  Island  was  stopped.  The  pr^arations 
for  the  building  of  the  docks  at  Crispen  Island  were  also  stopped,  and  there- 
fore the  immediate  need  for  the  survey  ceased.  The  constructing  quarter- 
master, however,  still  thought  it  advisable  to  survey  the  river,  and  continued 
to  finance  the  work. 

It  was  necessary  to  extend  the  triangulatlon  up  from  Brunswick,  and  there- 
fore stations  Bly,  Buz,  and  S.  E.  Base,  which  were  old  established  stations, 
were  recovered.  The  scheme  of  triangulatlon  consisted  of  five  quadrilaterals. 
Nine  new  stations  were  established  as  the  main-scheme  stations  and  were 
marked.  Five  stations  were  marked  by  standard  disk  stations  and  reference 
marks,  namely.  Road,  Tel,  Hen,  DU,  and  Creek.  Four  other  stations  were 
marked  by  a  copper  nail  in  a  2  by  4  post  sunk  flush  Into  the  marsh,  namely, 
Marsh,  Bog,  Herm,  and  DU.  Two  other  stations  were  cut  in  and  marked  by 
2  by  4  posts  sunk  into  the  marsh,  namely,  Flag  and  Isle.  Cuts  were  taken 
from  the  different  stations  to  the  various  natural  objects  in  the  vicinity,  such 
as  the  tank  at  the  Southern  docks,  dolphins  In  the  river,  and  the  stack  at  the 
picric  acid  plant 

A  tide  gauge  was  established  at  the  Southern  Railway  docks,  and  also  one 
at  Crispen  Island,  and  tidal  observations  were  made  at  these  points.  There  was 
no  tide  gauge  at  Brunswick,  and  so  a  gauge  was  established  there,  and  simul- 
taneous observations  were  made  with  the  stations  at  the  Southern  docks  and 
Orispen  Island,  so  that  a  plane  could  be  established  from  the  bench  marks  at 
Brunswick. 

Bench  marks  were  established  at  Southern  Railway  docks  and  at  Crispen 
Island,  and  were  connected  by  levels  to  the  tide  staffs. 

The  topography  of  the  Turtle  River  included  the  entire  river  from  above  the 
Southern  docks  to  a  point  above  Crispen  Island. 

J.  S.  Caruthers,  Inspector  In  local  charge.  United  States  Engineer  Department 
at  Brunswick,  assisted  in  the  work  in  every  way  possible,  and  loaned  his  launch 
to  the  party  on  several  occasions. 

Several  buildings  In  Brunswick  which  have  been  located  by  previous  triangu- 
latlon were  listed  as  useful  aids  to  navigation. 

The  construction  of  a  float  pipe  for  an  automatic  tide  gauge  which  was 
being  built  by  the  Brunswick  Marine  Construction  Co.  at  Brunswick,  Ga.,  was 
inspected.  Specifications  for  the  construction  and  installation  of  this  pipe  were 
furnished  by  the  Washington  office,  and  the  work  was  afterwards  completed 
according  to  the  specifications. 

On  January  4,  1918,  when  the  survey  at  Brunswick  was  completed,  the 
chief  of  party  proceeded  to  Fernandina,  Fla.,  and  Installed  this  float  pipe  at 
the  tide  station  there. 

FLORIDA. 

[H.  Lbypoldt.] 

Between  January  1  and  March  31, 1919,  a  resurvey  was  made  of  Key  Blscayne 
Bay  from  its  head  to  latitude  25°  35',  about  the  latitude  of  Fowey  Rocks  and 
Soldier  Key,  and  the  outside  coast  between  the  same  northern  and  southern 
limits,  extending  just  beyond  the  10-fathom  curve. 

A  tertiary  scheme  of  triangulatlon  had  been  executed  during  December,  1918, 
which  gave  good  control  of  the  work  in  the  bay,  and  sufficient  iwints,  visible 
from  the  outside  coast,  were  located,  enabling  the  topographer  to  traverse 
between  positions  located  topographically  from  prominent  objects  located  by 
triangulatlon. 

The  coast  and  other  land  features  are  low  and  flat,  wooded  where  not  under 
cultivation,  or  else  cleared  for  towns  and  townsites. 

The  topography  was  done  on  two  1 :  20,000  projections.  A  1 :  10,000  sheet  was 
completed.  This  sheet  embraced  the  improved  sections  of  this  vicinity,  namely, 
the  city  of  Miami  and  the  town  of  Miami  Beach. 

Ext^isive  improvements  In  channels,  buoyage,  water  front,  viaducts,  and 
towns  necessitated  a  resurvey  to  keep  the  chart  In  proper  relations  to  actual 
conditions.  Large  concrete  water  towers,  conspicuous  on  the  flat  coast,  were 
located  so  that  mariners,  In  the  steamer  track  through  Florida  Strait,  could 
determine  their  position  with  accuracy  when  the  new  chart  becomes  available. 
A  number  of  groundings  by  deep-draft  vessels  along  this  coast  resulted  in  an 
18-foot  (position  doubtful)  sounding  being  placed  on  the  chart  Unsuitable 
weather  conditions  prevented  a  thorough  search  for  this  feature,  but  the  ac- 
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complished  work  is  suflficlent  to  show  that  the  position  given  for  this  shoal  la 
erroneous,  due  no  douht  to  the  fact  that  no  coastal  features,  either  natural  or 
artificial,  were  available  for  a  better  location  except  by  estimating  the  distance 
from  shore  which,  In  hazy  weather,  Is  highly  misleading. 

Tidal  stations  were  maintained  at  Miami,  Cape  Florida,  Cutler,  and  Govern- 
ment Cut.  It  was  Impossible  to  establish  a  staff  on  Fowey  Lighthouse,  as  a 
constant  breaker  washes  the  bottom  of  the  structure.  Soldier  Key  was  also 
impracticable,  as  there  was  no  one  on  the  Island  to  observe  tides.  The  station 
at  Miami  was  an  automatic  tide  gauge ;  the  other  were  staffs. 

The  old  work  was  preliminary  in  character,  and  hydrography  shown  on  the 
chart  was  insufficient  for  safe  navigation. 

The  wind  effect  on  the  tides  In  Key  Biscayne  Bay  Is  considerable,  and  a 
reference  plane  for  sounding  Is  unsatisfactory  unless  mariners  are  cautioned  to 
make  proper  allowance  for  the  variation  of  depths  due  to  this  cause. 

[Chester  A.  Obeb,  Commanding  Steamer  HydrogirapTier.] 

Summary  of  results. — Trlangulation :  56.7  square  miles  of  area  covered,  31  signal 
poles  erected,  heights  from  10  to  14  feet:  6  buoy  signals  with  superstructures  con- 
structed, heights  12  to  14  feet ;  4  observing  tripods  and  scaffolds  built,  helshts  64  and  48 
feet ;  3  stations  in  main  scheme  occupied  for  horizontal  measures,  5  stauons  in  supple- 
mental schemes  occupied  for  horizontal  measures,  7  geographic  positions  determined. 
Leveling :  4  permanent  bench  marks  established,  7.2  miles  of  levels  run.  Magnetic  work : 
Ship  swung  at  one  sea  station.  Topography :  2.0  square  miles  of  area  surveyed.  14.8  mUet 
of  general  coast  line  surveyed,  2  topographic  sheets  finished,  scales  1 :  15,000.  Hydroe- 
raphy :  72.2  square  miles  run  while  sounding,  6,888  positions  determined  (double  angles), 
48,251  soundings  made,  2  tide  stations  estaollshed,  8  current  stations  occupied,  1  hydro- 
graphic  sheet  completed,  scale  1 :  15,000. 

On  January  1,  the  HydrograpJier  was  at  Baltimore,  Md.,  having  completed 
the  season's  repairs,  and  made  the  necessary  preparations  for  proceeding  to 
Key  West,  Fla.,  to  take  up  work  requested  by  the  Navy  Department 

The  vessel  reached  Key  West  safely  on  January  21.  Consultations  were  had 
with  naval  officials;  arrangements  were  made  for  obtaining  coal,  water,  and 
certain  supplies  from  the  Navy;  bids  were  put  out,  boilers  cleaned,  and  aa 
January  29,  field  work  was  begun. 

Twenty-two  hydrographlc  signals,  from  10  to  14  feet  high ;  five  hydrographic 
signals  (tripods),  20  feet  high;  four  trlangulation  signals  (tripods),  24  feet 
high;  four  scaffold  signals,  48  and  64  feet  high,  were  erected.  Five  water 
signals  (buoys)  were  placed  In  position  by  the  Lighthouse  Service;  on  two 
bell  buoys  superstructures  or  caglngs  were  built,  12  and  14  feet  high. 

Observations  were  made  with  a  6-inch  Berger  repeating  theodolite.  Two 
bases  were  used ;  one  from  Sand  Key  Lighthouse  to  Key  West  Lighthouse,  the 
other  from  Sand  Key  Lighthouse  to  Vote  (on  Woman  Key).  There  were 
necessarily  a  number  of  eccentric  stations.  It  was  intended  that  all  meas- 
urements be  remade,  but  as  there  was  no  opportunity  for  such  work  and  as 
the  dlflCerences  In  length  found  In  the  double  determination  of  each  distance 
came  within  the  allowable  maximum  error,  the  observations  were  accepted  as 
made. 

Because  the  Navy  had  made  several  noticeable  changes  at  Woman  Key,  the 
shore  line  and  topographical  features  of  this  Island  were  revised.  Use  was 
also  made  of  the  plane  table  to  locate  hydrographlc  signals.  At  Boca  Grande 
Key,  the  small  opening  In  the  southwest  side  no  longer  exists.  This  was  not 
noted  until  after  the  location  of  hydrographic  signals  had  been  accomplished, 
♦'lid  when  the  command  was  transferred  to  G.  C.  Mattison,  a  memorandum  was 
made  of  the  need  for  revision. of  shore  line  at  Boca  Grande. 

Three  new  tidal  bench  marks  were  established  on  the  north  part  of  the  first 
island  south  of  the  large  crescent-shaped  key  forming  the  northeastern  half 
of  the  Marquesas  group.  These  were  connected  by  levels  with  the  tide  staff 
of  1919.  One  new  bench  mark  was  established  at  Sand  Key  Light,  and  all 
bench  marks  there  connected  by  levels  with  the  tide  staff.  At  Key  West  the 
automatic  tide  gauge  staff  was  connected  by  levels  with  the  numerous  bench 
marks  in  Key  West  and  at  Fort  Taylor. 

In  the  areas  covered  by  the  ship  hydrography,  100-meter  north  and  south 
lines  were  crossed  by  one-fourth-mile  east  and  west  lines,  and  shoal  Indications 
were  developed.  Sheet  2,  which  extends  from  Key  West  to  Boca  Grande,  has 
all  Its  ship  work  completed.  A  Junction  was  made  with  sheet  3,  which  ex- 
tends from  Boca  Grande  to  the  western  side  of  Marquesas,  and  work  on  sheet 
3  was  In  a  favorable  state  of  progress  at  the  date  of  the  transfer  of  command. 
No  splits  or  detached  areas  were  left.     Sheet  1,  to  the  southward  and  east- 
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ward  of  Key  West  was  left  untouched,  as  the  Navy  has  no  immediate  use  for 
work  In  that  locality.  Sheet  4,  offshore  sheet,  1 :  40,000,  has  only  the  lines  run 
In  making  the  test  of  the  new  Coast  and  Geodetic  Survey  sounding  tubes. 

Work  with  launch  BBB,  and  later  with  launch  Mandatay,  made  favorable 
progress.  On  sheet  2  all  except  a  very  few  areas  were  completed.  One- 
hundred-meters  north  and  south  lines,  crossed  by  one-fourth-mile  east  and 
\yest  lines  were  also  run  by  the  launch.  Through  the  keys  to  the  westward  of 
Key  West,  there  is  a  small-boat  channel,  which  was  developed  by  the  launch 
and  used  for  running  from  Boca  Grande  Channel  to  Key  West,  whenever 
heavy  seas  prevented  or  endangered  small-boat  navigation  north  or  south  of 
the  keys. 

Three  stations  were "^ occupied  for  current  observations:  Boca  Grande  Chan- 
nel; Key  West  Harbor  (just  south  of  Frankfort  Bank  Beacon)  ;  and  Man  Key 
(about  1  mile  south  of  the  southern  and  eastern  end  of  Man  Key).  Complete 
data  were  entered  in  the  record  book  for  current  observations. 

The  automatic  gauge  at  Key  West  was  placed  In  satisfactory  running  condi- 
tion, and  frequent  inspections  made,  to  Insure  an  unbroken  series  of  read- 
ings. A  new  staff  was  furnished  for  this  station,  and  samples  of  the  old  staffs 
were  forwarded  to  the  office.    A  report  on  this  station  was  made  early  in  .April. 

CJomputations,  description  of  stations,  work  on  sheets  and  records,  reports, 
and  accounts,  take  up  no  inconsiderable  portion  of  the  Hydrographer'a  time 
in  the  field,  and  voluntary  overtime  and  night  work  on  the  part  of  the  chief 
of  party,  officers,  and  crew  deserve  especial  mention. 

Several  minor  repair  items  were  accomplished  during  the  working  season, 
with  little  or  no  delay  to  the  work  in  the  field.  The  first  officer  and  chief 
engineer  deserve  a  good  deal  of  credit  for  the  efficient  upkeep  of  their  respec- 
tive departments. 

Whenever  possible,  the  Hydrographer  left  Key  West  Monday  morning,  re- 
mained on  the  working  grounds  during  the  week,  and  returned  to  Key  West 
at  the  end  of  the  week  for  water,  coal,  and  supplies.  For  work  on  sheet  3, 
water  signals  were  used.  These  floating  signals  were  located  each  day;  it  is 
believed,  however,  that  an  ebb  or  flood  tide  position,  or  certain  wind  and  sea 
positions,  may  be  determined.  High  scaffold  signals  were  used,  in  order  that 
control  might  be  had  out  to  the  100-fathom  curve.  A  few  small  hydrographlc 
signals,  used  for  launch  work  Inside  the  reefs,  were  located  by  sextant  angles. 
Plane  table  location  could  have  been  made  only  after  a  great  deal  of  work 
and  loss  in  time,  because  the  mangroves  overhang  the  shore,  and  a  depth  of 
3  to  5  feet  of  water  is  found  close  to  the  mangroves. 

Close  cooperation  was  maintained  with  the  Navy  and  with  the  Lighthouse 
Service.  The  latter  placed  five  buoys  to  be  used  as  floating  signals,  and  also 
granted  permission  for  the  placing  of  cross  targets  on  several  of  the  beacons 
in  the  vicinity  of  Key  West. 

[G.  C.  Mattison,  Commanding  Steamer  Hydrographer.} 

SuMHABT  OF  RESULTS. — Trlangulation :  1  scaffold  built,  height  68  feet.  Topography : 
2.8  miles  of  shore  line  of  rivers  surveyed.  Hydrography :  45.6  square  miles  of  area  cov- 
ered, 590.4  miles  run  while  sounding,  8,192  positions  determined  (double  angles).  20,072 
soundings  made,  1  current  station  occupied ;  scale  of  hydrographlc  sheets  1 :  15,000  and 
1  :  40,000. 

On  June  4,  the  command  of  the  Hydrographer  was  transferred  from  Chester 
H.  Ober  to  G.  C.  Mattison.  The  vessel  Immediately  proceeded  to  Marquesas 
Keys,  and  rebuilt  triangulatlon  station  South,  a  63-foot  scaffold,  which  had 
previously  blown  down.  Three  days  were  spent  in  rebuilding  this  signal,  and 
as  it  required  the  whole  available  deck  force,  the  ship  occupied  a  current  station 
latitude  24**  30',  longitude  82**  04'  45"  for  a  period  of  52  hours,  the  launch 
being  used  to  transport  the  working  party  to  and  from  the  ship. 

Practically  the  whole  of  the  remainder  of  the  month  was  spent  in  doing 
hydrographlc  work. 

Hydrographlc  signals  on  Marquesas  were  relocated  by  plane  table.  A  previous 
traverse  had  been  run,  but  the  traverse  did  not  close  on  stations  formerly  lo- 
cated by  the  party  under  Assistant  Hodgkins.  The  error  was  found,  however, 
and  the  signals  are  now  properly  located.  This  work  was  done  on  hydrographlc 
boat  sheet  No.  3,  It  not  being  considered  necessary  to  make  a  topographic  sheet 
for  this  short  traverse. 

The  only  sounding  done  by  the  ship  was  on  sheet  No.  3.  No  indications  of 
new  shoals  were  found,  nor  were  any  shoals  developed.  A  few  offshore  lines 
were  run  on  sheet  4.  south  of  Coalbln  Rock.        The  new  Coast  and  Geodetic 
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•  Survey  sounding  tubes  were  used,  but  a  weakness  was  found  to  develop  after 
several  days'  use  in  that  the  collar  which  holds  the  pivoted  clamp  works  loose, 
owing  to  the  great  pressure ;  otherwise  these  tubes  are  apparently  satisfactory. 

The  areas  in  the  vicinity  of  Boca  Grande,  Man,  or  Woman  Keys  were  com- 
pleted by  the  launch.  However,  there  remain  a  few  shoal  indications  to  be 
developed.  It  was  necessary  for  the  launch  to  do  this  work,  as  unfavorable 
weather  conditions  made  it  Impossible  to  work  in  more  exposed  waters.  A 
little  sounding  was  done  by  the  launch  south  and  west  of  Marquesas  on  sheet  3. 

Tide  observations  were  made  at  Sand  Key  Lighthouse  during  this  period  by 
the  lighthouse  keepers.  Marquesas  tidal  station  was  occupied  for  a  period 
ot  50  hours.  This  was  done  during  a  period  of  bad  weatljer,  and  the  launch 
was  anchored  at  the  tide  station  with  three  men  using  it  as  quarters.  During 
this  time  it  would  have  been  practically  impossible  for  the  launch  to  do  any 
sounding.  Tides  were  read  during  the  day  at  Marquesas  for  work  on  sheet  3, 
a  seaman  from  the  Hydrographer  being  used  for  that  purpose.  Automatic 
tide  gauge  at  Key  West  was  In  operation  during  this  period.  A  new  tide  staff 
was  installed  at  Sand  Key  to  replace  the  old  one  in  use  there. 

Orders  were  received  on  June  12  to  cooperate  with  the  naval  air  service  in 
experimental  work  to  ascertain  whether  or  not  it  Is  feasible  so  to  photograph 
the  coral  heads  that  areas  so  photographed  will  not  have  to  be  wire  dragged. 
The  naval  air  station  at  Key  West  did  not  receive  Instructions  until  June  27.  The 
first  work  done  was  on  June  30.  A  series  of  24  photographs  were  taken,  and 
It  was  the  Intention  to  take  more,  but  the  plane  had  developed  engine  trouble, 
and  found  it  necessary  to  return  to  Key  West 

The  results  were  not  very  good  on  this  day  owing  to  the  high  range  of  tide, 
the  current  running  in  and  out  of  the  channel  near  Key  West  keeping  the 
water  in  clouded  condition.  A  great  many  of  the  charted  shoals  did  not  show 
at  all  on  the  photographs.  These  photographs  were  taken  at  elevations  vary- 
ing from  2,300  to  4,300  feet.  A  high-power  camera  was  used,  and  those  shoals 
which  did  show  on  the  photographs  were  as  clear  at  an  elevation  of  4,300  as  at 
2,300  feet. 

[B.  E.  Reesb.] 

S€M M ABT  Of  BB8ULT8. — Signal  building :  8  main  points  selected  for  erection  of  signals, 
1  bydrograpbic  signal  built,  height  108  feet. 

On  June  2  Instructions  were  given  for  the  erection  of  signal  towers  for  off- 
shore hydrography  on  the  Gulf  coast  from  a  short  distance  east  of  Pensacola, 
Fla.,  to  Mobile  Bay.  From  June  2  to  8  the  time  was  spent  at  the  Washington, 
D.  C.,  office  preparing  for  field  work,  including  ordering  wire  at  Washington, 
and  sending  out  proposals  for  hire  of  launch.  June  9  and  10  were  spent  en 
route  to  Pensacola,  Fla. 

Field  work  began  June  11,  and  the  period  June  11  to  22  was  spent  In  getting 
outfit  together,  organizing  party,  and  hiring  launch.  ^Much  diflftculty  was  en- 
countered in  getting  a  launch. 

Actual  signal  building  began  June  23,  and  one  tower  was  completed  by  the 
end  of  the  month.  This  is  103  feet  above  ground,  and  120  feet  above  sea  leveL 
This  is  the  second  tower  from  the  east  end  of  the  work.  In  order  to  save  time, 
the  signal  farthest  east  was  left  until  after  the  larger  and  faster  launch  was 
available. 

LOUISIANA. 
[J.  B.  BOUTELLB.] 

During  the  fiscal  year  an  officer  has  continued  on  duty  at  New  Orleans  as 
inspector  for  the  Gulf  of  Mexico,  during  the  greater  part  of  the  time  engaged  in 
the  usual  work  of  the  office,  attending  to  official  correspondence,  distribution 
and  sale  of  charts  and  publications,  supplying  Information  in  reply  to  requests 
from  officials  and  from  the  public,  and  collecting  information  required  for  the 
correction  of  the  charts. 

From  September  7  to  9  the  inspector  was  at  Pascagoula,  Miss.,  engaged  in 
revising  the  topography  of  that  harbor. 

In  August  the  board  of  commissioners  of  the  Public  Belt  Railway  of  New 
Orleans  requested  data  and  instruments  in  order  to  make  surveys  on  the  Mis- 
fiisslppl  River  to  show  the  practicability  of  building  a  bridge  over  or  a  tunnel 
tinder  the 'Mississippi  River  at  that  place. 

Information  was  furnished,  and  the  necessary  instruments  were  loaned  to 
the  engineer  of  the  commission,  and  the  inspector  aided  him  when  he  was 
unable  to  obtain  other  expert  assistance. 
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Blue  prints,  maps,  and  Information  for  the  correction  of  charts,  obtained 
from  the  United  States  Enpflneers,  and  from  other  sources,  were  forwarded  by 
the  inspector  to  the  Washington  office. 

Charts,  publications,  and  Information  relating  to  surveys  were  furnished  in 
reply  to  numerous  requests  from  officials  or  others. 

A  stock  of  charts,  and  nautical  publications  was  kept  on  hand  for  reference. 

In  January,  and  again  in  June,  topographic  information  in  reference  to  har- 
bor Improvements  was  collected  at  Mobile,  Ala.,  and  current  apparatus  was  In- 
stalled on  Heald  Bank  lightship.  In  February  repairs  to  the  tide  gauge  at  Fort 
Morgan,  Ala.,  were  supervised,  and  an  inspection  trip  was  taken  with  the 
superintendent  of  lighthouses  from  Morgan  City  to  New  Orleans,  by  way  of 
the  Gulf  of  Mexico  and  inland  routes. 

[F.  H.  Habdt,  Commanding  Steamer  Burveyor.1 

Sum  MART  OF  RESULTS. — Hydrography :  62  deep-sea  sonndings  made,  29  observations  of 
bottom  temperatures  made,  43  observations  of  surface  temperatures  made,  67  bottom 
specimens  preserved. 

The  steamer  Surveyor  left  Norfolk,  Va.,  April  21,  1919,  under  Instructions 
to  proceed  to  the  Pacific  coast  by  way  of  the  Panama  Canal.  Deep-sea  sound- 
ings were  made  during  the  voyage,  beginning  on  April  22,  from  latitude  34**  00% 
longitude  71°  40'  to  San  Salvador,  and  across  the  Caribbean  Sea,  and  thence 
to  a  point  off  the  coast  of  Lower  California,  the  last  sounding  being  taken  on 
May  18. 

[R.  R.  LuKENS,  Commanding  Steamer  Wenonah.] 

Sum  MART  OF  RESULTS. — Hydrograpby  :  89  deep-sea  soundings  made. 

The  steamer  }Venonah  left  New  York  for  the  Pacific  coast  by  way  of  the 
Panama  Canal  on  May  22,  stopping  at  Norfolk,  Va.,  to  install  a  deep-sea 
sounding  machine,  and  also  stopping  at  Kingston,  Jamaica,  for  coal  and  sup- 
plies. 

Deep-sea  soundings  were  begun  off  Cape  Hatteras,  and  37  soundings  were 
made  between  Cape  Hatteras  and  Colon  where  the  vessel  arrived  June  26. 

The  vessel  left  Kingston,  Jamaica,  at  7  a.  m.,  June  21,  and  proceeded  to  take 
up  the  sounding  line  to  Colon. 

Just  outside  of  Kingston  Harbor,  a  very  heavy  southeasterly  sea  was  en- 
countered, accompanied  by  a  fresh  breeze  from  the  same  direction.  Although 
it  was  very  rough,  three  soundings  were  attempted  without  success,  due  to 
the  excessive  pitching  and  rolling,  and  it  was  considered  that  to  continue 
operations  would  only  mean  a  loss  of  material,  which  was  already  running 
short. 

Accordingly  sounding  was  discontinued,  and  the  vessel  proceeded  on  her 
course,  making  very  bad  weather  of  it  rolling  30  to  42  degrees,  with  the  alley- 
ways filled  with  water.  Neither  oflicers  nor  men  could  sleep  below,  and  there 
was  spray  over  the  decks  constantly,  making  sleep  there  Impossible. 

At  daylight,  June  23.  the  wind  moderated  enough  so  that  two  soundings,  one 
of  1,700  and  the  other  of  1,900  fathoms  were  made.  The  ship  passed  through 
the  breakwater  at  10.30  p.  m.,  June  23,  and  anchored  in  Colon  Harbor. 

Hydeographic  and  Topogbaphic  Work,  Pacific  Coast. 

california. 

[Arthur  Joachims.] 

Summary  of  results. — Hydroeraphv  (wire  drag)  :  23  square  miles  of  area  drasgedr 
69.2  miles  run  while  dragging,  298  positions  determined  (double  angles),  1.129  soundlngB 
made,  2.3  square  miles  of  area  sounded,  25.5  miles  run  while  sounding,  4  hydrograplue 
sheets  finished,  scale  1 :  12,000. 

Between  May  5  and  June  3,  1919,  a  wire-drag  survey  was  made  around  the 
entire  shore  of  Lake  Tahoe  to  discover  dangers  to  navigation.  The  survey 
was  made  at  the  request  of  and  In  accordance  with  the  requirements  of  the 
United  States  Reclamation  Service. 

It  was  only  after  a  careful  study  was  made  of  the  hydrographic  sheets  by 
the  Reclamation  Service  and  of  the  lake  Itself,  that  a  definite  conclusion  could 
be  reached  as  to  the  logical  effective  depth  to  drag.  This  matter  was  discussed 
with  the  project  manager  of  the  Reclamation  Service  at  Fallon,  Nev.,  who  em- 
phasized the  importance  of  dragging  in  close  to  shore,  as  it  was  here  only  that 
obstructions  could  be  expected,  since  with  few  exceptions  deep  water  could 
be  found  within  500  yards  of  the  shore.  A  definite  conclusion  was  reached 
by   the  assistant  engineer.  United   States  Reclamation   Service,   assigned  to 
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cooperate  in  the  wire-drag  worlt,  and  the  chief  of  the  drag,  that  they  could 
?^^^  Vi'"?^t^^i^  ?r"'''^  ^'®  ?^^^^  ^^  ^^  ^^^e  carrying  an  effective  depth  of 
i?  fi^'ooQ  ^^^  f^^'K^'^K^^'^^'lJ  ^^^^^^  ^^  ^^®  ^^^«»  which,  if  corrected  to  a  datum 
of  6^23,  would  be  about  12  feet  effective  depth.    For  the  purpose  of  gett^ 

buoysTo  U^^d  13  f^t  ^^^  ^^^^  ^^^  ^^"""^"^  *''^*'  "^  ^^  ^^  *^^ 

The  hydrographic  sheets  of  the  Reclamation  Service  show  two-thirds  of  the 
shore  of  Lalse  Tahoe  to  be  rather  bold  and  dropping  off  into  deep  water,  and 
the  other  one-third  consisting  of  shoal  shelves  covered  in  most  cases  with 
large  bowldera,^  and  in  a  few  instances,  clear  siuid.  These  shelves  run  out 
from  200  to  500  yards,  except  in  two  or  three  instances  where  they  extend  out 
about  three-fourths  of  a  mile.  At  their  outer  edge  they  drop  boldly  into  deep 
water.  Considering  the  type  of  navigation  to  ply  on  the  lake,  namely,  boats 
drawing  from  3  to  71  feet,  it  was  important  to  drag  these  shoal  shelves  over 
which  it  was  in  general  only  practicable  to  carry  16  to  17  feet  Also,  the  Ume 
aUotted  for  the  work  was  so  limited  that  attention  was  given  only  to  the  most 
important  parts.  From  the  outer  limits  of  these  shoals  extends  blue  water 
which,  owing  to  the  clearness  of  the  lake,  signifies  that  it  is  quite  deep  It 
was  requested  that  all  the  time  be  spent  on  work  over  the  shoal  areas,  as  the 
whole  purpose  of  the  survey  was  to  locate  any  obstructions  to  navigation  which 
had  been  missed  on  these  shoals  by  the  previous  hydrographic  survev  of  the 
Reclamation  Service. 

A  drag  strip  of  from  1,700  to  1,900  feet  was  run  with  an  effort  to  keep  as 
closely  inshore  as  possible.  A  number  of  shoals,  in  most  cases  bowlders,  were 
located  with  one-half  foot  to  7  feet  of  water  over  them.     ' 

There  were  four  sheets  covering  the  work  of  this  survey,  which  Include  the 
complete  area  of  the  lake.  They  were  made  on  a  scale  of  1  inch  to  1.000  feet, 
which  was  requested  by  the  Reclamation  Service.  The  soundings  taken  on 
drag  shoals  were  plotted  in  ink. 

Sheet  No.  1  begins  at  Sugar  Pine  Point,  on  the  California  coast,  and  extends 
to  Tahoe  Vista,  which  is  about  1  mile  west  of  State  Line  Point 

Sheet  No.  2  starts  where  No.  1  ends  and  extends  around  the  Nevada  shore 
to  a  point  about  tliree-fourths  mile  south  of  Glenbrook.  A  drag  strip  of  1.700 
to  1,800  feet  was  run  completely  around  the  shore  line  and  inshore  as  close 
as  it  was  possible  to  drag.  The  two  important  points  on  this  sheet  by  wav 
of  shoal  are  at  State  Line  Point  and  off  the  point  marking  the  southern  limits 
of  San  Harbor. 

Sheet  No.  3  continues  from  sheet  No.  2  and  extends  to  a  point  1.5  miles  west 
^£  Tallac. 

Sheet  No.  4  continues  from  sheet  No.  3  and  overlaps  on  sheet  No.  1.  making 
a  closure  of  the  drag  survey  around  the  lake. 

Bowlders  off  State  Line  Point  are  exceedingly  dangerous,  as  it  is  natuml 
for  vessels  to  stand  in  close  to  this  point  when  enroute  from  Crystal  Bay  to 
the  city  of  Tahoe.  They  are  also  deceiving  in  that  blue  water  can  be  found 
only  a  few  yards  out  board  from  them. 

The  bowlder  shoal  off  the  southern  point  of  Sand  Harbor,  the  one  just  south 
of  Glenbrook,  and  also  off  Zephyr  Cove,  since  they  offer  no  warning  to  vessels, 
deep  water  surrounding  them,  are  dangerous. 

The  entrance  to  Emerald  Bay  is  bordered  on  both  sides  by  bowlder  reefs 
that  on  the  north  side  extend  about  half  way  across  the  entrance  and  contain 
very  dangerous  bowlders.  The  south  side  does  not  extend  very  far  out  from 
shore,  however,  it  also  is  very  foul  with  bowlders.  So  the  channel  Is  only  85 
yards  in  the  narrowest  place  and  has  a  sand  bottom.  It  is  a  level  bottom 
with  an  average  depth  of  about  8  feet  at  6,2^  elevation  of  the  lake.  Emerald 
Bay  was  dragged,  and  no  dangers  discovered  after  passing  the  entrance. 

Off  the  city  of  Tahoe  a  number  of  dangerous  bowlders  were  discovered,  which 
are  of  importance  in  that  this  place  at  present  is  most  frequented  by  vessels. 

A  number  of  minor  shoals  were  discovered  a  knowledge  of  which  is  im- 
portant to  vessels  skirting  the  shores  of  the  lake. 

If  the  elevation  of  the  lake  was  lowered  to  6,223.  the  results  of  this  survey 
would  show  definitely  the  conditions  of  the  areas  bordering  the  shore,  since  the 
survey  was  made  on  that  datum.  So  far  as  the  bowlders  are  concerned,  It 
would  in  most  cases  be  a  benefit,  since  a  number  of  them  would  be  awash  and 
could  be  seen  more  readily.  It  is  true,  however,  that  the  shoals  off  the  cities  of 
Tahoe  and  Bijou,  having  less  water,  would  make  docking  at  these  places  diffi- 
cult for  vessels  drawing  over  7  feet  The  docks,  on  the  other  hand,  could  be 
lengthened,  and  in  that  way  meet  the  requirements.  The  Important  factor  is  not 
so  much  the  elevation  as  is  the  range.    A  large  range  would  vary  conditions  so 
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that  those  navigating  the  lake  would  have  to  huUd  their  docks  to  meet  the  condi- 
tions of  extreme  low  water,  and  at  the  same  time  they  would  always  be 
subjected  to  figuring  out  the  depths  carried  at  various  elevations  of  the  lake. 
Any  misunderstanding  in  this  regard  might  lead  to  disaster.  • 

Previous  years  of  observations  have  shown  that  the  lake  never  has  reached 
an  elevation  lower  than  6.223.  In  1864  it  reached  the  lowest  of  any  known 
record  which  was  6,223.5.  In  1862  it  attained  its  maximum  elevation  of  6,231. 
That  shows  a  natural  range  of  7.5  feet.  For  vessels  drawing  only  2  to  7.5  feet, 
which  is  the  case  with  all  vessels  to  consider  on  the  lake,  this  range  is  of 
vital  importance.  The  tendency  would  be  to  err  in  allowing  for  the  height 
above  the  datum.  To  minimize  the  range  and  make  it  fis  near  a  constant  as 
possible  would  be  an  aid  to  navigation.  The  ideal  condition  would  be  to  keep 
the  lake  at  a  constant  elevation.  That  condition  is  impracticable  owing  to 
the  rapid  rising  of  the  lake  during  the  early  summer  months  when  the  snow 
begins  to  melt;  also,  during  the  year  there  is  an  annual  evaporation  of  from 
30  to  36  inches.  These  to  a  certain  extent  compensate,  and  there  is  no  doubt 
that  the  elevation  of  the  hike  can  be  held  more  nearly  a  constant  than  its 
natural  range  would  allow,  by  regulating  the  overflow  at  the  Truckee  River. 

The  commercial  navigational  Interests  of  the  lake  are  at  the  present  time 
almost  solely  centered  in  the  Bliss  Transportation  Co.  which  has  one  steamer 
and  two  launches  plying  on  the  lake.  The  steamer  is  the  Tahoe,  which  is  172 
feet  long,  and  draws  6  feet.  The  launches  are  the  MeteoVy  drawing  7  feet,  and 
the  Nevada,  drawing  6  feet. 

The  Tahoe  makes  one  trip  a  day  around  the  lake  during  the  summer,  and 
one  of  the  other  two  launches  makes  a  round  trip  twice  a  week  during  the  rest 
of  the  year. 

The  remainder  of  the  navigation  on  the  lake  is  that  of  pleasure  launches 
owned  by  property  owners,  and  run  for  their  own  use.  These  launches  are, 
in  the  majority,  boats  which  draw  about  3  or  4  feet,  and  are  from  25  to  50  feet 
in  length. 

Previously  there  had  been  a  small  amount  of  lightering  on  the  lake  when 
the  Carson  Tahoe  Lumber  &  Fluming  Co.  was  engaged  at  logging  on  the 
Nevada  shore.    This  company  has  not  operated  for  several  years  past. 

True  to  the  general  understanding,  Lake  Tahoe  is  used  almost  solely  as  a 
summer  resort.  The  people  who  make  their  homes  here  carry  on  industries 
which  maintain  the  place  as  such.  The  total  number  of  people  remaining  at 
the  lake  during  the  winter  of  1918-19  was  about  40,  while  it  is  estimated 
that  about  6,000  are  here  during  the  middle  of  the  summer  s-eason. 

Along  the  California  coast  of  the  lake  it  is  estimated  there  are  at  least  150 
large  summer  homes,  owned  in  the  most  part  by  wealthy  people  who  spend  their 
summer  vacation  at  the  lake.  In  addition  to  these  homes  there  are  16  hotels, 
which  accoHMnodate  from  50  to  500  guests  each. 

Along  the  Nevada  shore  there  are  few  resorts.  Incline  and  Glenbrook  being 
practically  all  the  settlements.  These  two  places  were  originally  started  when 
the  Lake  Tahoe  Lumber  &  Pluming  Co.  was  operating  on  the  lake. 

The  topographic  features  of  the  shores  of  the  lake  are  of  two  classes.  On  the 
California  shore  there  is  a  tendency  to  even  mountain  slopes  leading  down  to 
the  lake,  while  on  the  Nevada  side  the  irregular  granite  mountain  slopes  quite 
frequently  are  steep  and  rugged.  The  lake  appears  to  be  locked  in  by  moun- 
tains ranging  from  1,500  to  5,000  feet  above  the  level  of  the  lake.  There  are, 
however,  a  number  of  draws  through  the  mountains  to  the  lake,  the  principal 
one  of  these  being  between  Truckee  and  Tahoe,  where  the  Truckee  River  flows. 

These  high  mountains  furnish  large  watersheds  for  Lake  Tahoe,  and  during 
the  early  summer  the  water  from  melting  snow  feeds  the  lake  by  eight  fairly 
large  mountain  streams.    Truckee  River,  on  the  other  hand,  is  the  only  outlet. 

[E.  B.  Latham.] 

Sum  MART  OF  RBSULTS. — RecoDDoissance :  Length  of  scheme  8  miles,  18  square  miles  of 
area  covered.  12  points  selected  for  scheme.  Triansiilation :  20  square  miles  of  area 
covered,  16  signal  poles  erected,  12  stations  in  main  scheme  occupied  for  horizontal 
measures,  19  geographic  positions  determined.  Leveling:  25  miles  of  levels  run.  Topoc^ 
raphy :  10.5  square  miles  of  area  surveyed,  80  miles  of  detailed  shore  line  surveyed,  7 
miles  of  roads  surveyed,  1  topographic  sheet  finished,  scale  1 :  10,000.  Hydrography : 
4  square  miles  of  area  surveyed,  136  miles  run  while  sounding,  1.389  positions  determined 
(double  angles),  8,856  soundings  made,  2  tidal  stations  established,  2  current  stations 
occupied,  1  hydrographlc  sheet  finished,  scale  1 : 5,000. 

Between  January  24  and  April  2  a  resurvey  was  made  of  Morro  Bay,  Calif., 
including  topography  and  hydrography  and  the  triangulation  necessary  for  con- 
trol. 
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Triangulatlon  stations—White  1881,  Black  Hill  1881  and  88,  and  Cass  18» 
and  1916 — were  recovered,  the  necessary  signals  erected,  and  the  observatiODfl 
for  the  triangulatlon  made  between  February  5  and  17. 

Preparation  was  made  to  take  advantage  of  favorable  conditions  for  obtain- 
ing soundings  in  the  entrance  to  the  bay,  but  there  were  only  two  days  on  which 
it  was  possible  to  venture  on  the  bar  between  February  12  and  April  2.  On 
these  two  days  the  necessary  soundings  outside  the  bay  and  on  the  bar  were 
obtained. 

The  soundings  taken  indicate  the  width  and  depths  in  the  approach  to  the 
bay  on  the  south  side  of  Morro  Rock,  and  the  width  and  depths  to  a  limited 
extent  on  the  north  side  of  the  rock.  There  is  no  practicable  entrance  on  the 
north  side  of  Morro  Rock. 

A  large  part  of  the  area  of  the  bay  was  covered  by  leveling  instead  of  sound- 
ing from  a  boat.    It  was  impracticable  to  pass  over  the  higher  flats  in  a  boat- 

At  the  southern  end  of  the  bay  there  is  some  area  that  is  not  covered  by 
soundings.  It  was  impracticable  to  pass  over  this  area  in  a  boat,  and  the  mud" 
flats  are  too  soft  to  walk  on. 

The  weather  conditions  are  most  unfavorable  at  this  time  of  the  year  for  sur- 
veying operations  at  Morro.  Only  one  boat  ventured  outside  the  bay  between 
January -24  and  April  3.  It  was  reported  that  she  narrowly  escaped  swamping^ 
on  her  return. 

An  automatic  tide  station  was  operated  at  Morro  during  the  progress  of  the 
work.  A  tide  staff  was  read  near  the  head  of  the  bay  when  sounding  operation* 
were  in  progress,  and  a  48-hour  series  of  readings  were  observed  while  the  cur- 
rent observations  were  being  made. 

Two  current  stations  w  re  occupied  for  a  series  of  25  hours  each. 

[B.  B.  Latham.] 

Summary  of  results. — Reconnoissance :  Length  of  scheme  72  miles,  242  square  miles- 
of  area  covered,  45  points  selected  for  scheme.  Triangulatlon :  242  square  miles  of  area 
covered,  85  signals  erected,  25  stations  in  main  scheme  occupied  for  horizontal  measures, 
110  geographic  positions  determined. 

After  collecting  data  at  San  Francisco  and  making  necessary  arrange- 
ments, parties  were  organized  at  Eureka,  Calif.,  in  the  early  part  of  April, 
1919,  to  search  for  old  triangulatlon  stations,  and  erect  signals  for  use  ist 
offshore  hydrography  from  Punta  Gorda  to  the  mouth  of  the  Klamath  River, 

At  the  close  of  the  fiscal  year  this  work  was  approaching  completion. 

[P.  Wbstdahl.] 

Summary  of  results. — Hydrography :  0.5  square  mile  of  area  covered,  12.6  miles  nm- 
while  sounding.  894  positions  determined  (double  angles).  761  soundings  made,  1  hydro- 
graphic  sheet  finished,  scale  1 :  6,000. 

In  July,  1918,  Instructions  were  issued  for  a  resurvey  of  the  Presidio  Shoal». 
San  Francisco  Bay. 

The  field  work  was  done  between  August  13  and  30,  working  only  wlien  the 
tide  and  wind  were  favorable. 

The  soundings  were  reduced  and  plotted,  and  the  original  sheet  was  for- 
warded to  the  Washington  office  on  September  17. 

A  boat  and  crew  were  furnished  by  the  Presidio  Life  Saving  Station,  and 
the  assistant  supervisor  of  the  twelfth  naval  district  detailed  two  officers  of 
the  naval  reserve  to  assist  in  the  work. 

•  The  resurvey  indicates  that  the  shoal  has  shifted  Its  position  by  about  Its 
own  width  to  the  southward.  It  also  Indicates  that  the  shoal  has  no  rocky 
basis,  being  in  fact  formed  by  the  meeting  of  the  ebb  currents  from  the 
northern  and  southern  arms  of  San  Francisco  Bay,  and  the  consequent  release- 
of  the  material  carried  in  suspension  by  these  currents.  The  greater  amount 
of  suspended  material  Is  carried  from  the  northern  arm  of  the  bay.  and 
where  this  current  is  reinforced  by  the  volume  rushing  through  Raccoon 
Strait  and  meeting  the  current  from  the  southern  arm,  the  greatest  amount  of 
material  is  dropped,  forming  the  Presidio  Shoal. 

The  shoalest  water,  21  feet,  was  found  In  two  places  about  130  meters 
apart. 

[E.    P.    DlCKINS.l 

An  oflicer  of  the  Survey  has  continued  to  serve  as  Inspector  of  the  Bureau 
for  the  coast  of  California,  and  in  charge  of  the  field  station  at  San  Francisco* 
Calif. 
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The  chief  duty  of  this  officer  is  the  Inspection  of  the  navigable  waters  within 
his  district,  the  collection  of  information  necessary  for  the  correction  of  the 
charts,  coast  pilots,  and  tide  tables,  and  to  furnish  to  the  public  information 
relating  to  the  coasts  of  the  United  States. 

Under  the  supervision  of  the  inspector  an  automatic  tide  gauge  was  main- 
tained throughout  the  year  at  the  Presidio  station,  San  Francisco,  by  means 
of  which  a  continuous  record  of  the  time  and  height  of  the  tide  was  obtained. 

The  field  station  has  kept  on  hand  a  stock  of  charts  and  nautical  publica- 
tions for  sale  and  reference;  obtained  information  required  for  the  correction 
of  the  charts  and  coast  pilots;  furnished  information  and  charts  to  Govern- 
ment officials  and  others  on  application ;  supplied  tidal  information  and  advance 
notices  affecting  navigation  for  publication  in  the  newspapers;  attended  to 
forwarding  Instruments  and  supplies  to  the  field  station  of  the  Survey  at 
ManUa,  P.  I.,  and  furnished  transportation  to  officers  of  the  Survey  upon 
request 

A  revlsionary  survey  for  the  correction  of  charts  was  made  in  the  vicinity 
of  San  Pedro,  G^llf.,  and  an  inspection  was  made  of  changes  and  corrections 
At  Port  Richmond  and  Ellis  Creek  to  obtain  information  for  the  same  purpose. 

WASHINGTON. 

[John  W.  Maupin.] 

BUMMART  or  BB8ULTS. — RecoDiioiSBaiice :  5  square  miles  of  area  covered,  56  lines  of 
interyislbility  determined,  4  points  selected  for  scheme.  Triangulation :  14  square  miles 
of  area  covered,  18  signal  poles  erected,  6  stations  occupied  for  horizontal  measures,  18 

rK>graphic  positions  determined.  Leveling:  2  bench  marks  established.  Topography: 
4  square  miles  of  area  surveyed.  27.6  miles  of  general  coast  line  surveyed.  11.8  miles 
of  creeks  surveyed,  11.3  miles  of  roads  survey^,  1  topographic  sheet  finished,  scale 
1 : 5,000.  Hydrography :  1.7  square  miles  of  area  covered  7,817  miles  run  while  sound- 
ins,  998  positions  determined  (double  angles),  8,068  soundings  made,  1  tide  station  estab- 
lished, 1  liydrographic  sheet  finished,  scale  1 : 5,000. 

In  compliance  with  instructions  dated  November  5,  1918,  a  party  was 
organized  for  a  revision  of  the  chart  of  Commencement  Bay,  Tacoma  Harbor, 
Wash.,  and  the  actual  field  work  was  begun  on  December  23,  1918. 

The  Tacoma  city  engineers  were  interviewed  and  a  thorough  reconnoissanoe 
was  made  of  the  entire  water  front  before  laying  out  the  work  which  was  con- 
sidered necessary.  One  week  was  spent  in  signal  building  and  searching  for 
the  old  triangulation  station  before  the  triangulation  observations  were  started. 
The  weather  proved  so  thick  and  adverse  for  triangulation  that  it  was  de- 
cided to  locate  sufficient  points  for  beginning  the  plane-table  work,  and  to 
complete  the  triangulation  observations  at  a  later  date  when  weather  conditions 
should  improve. 

With  a  few  exceptions  the  methods  employed  were  the  usual  Coast  Survey 
procedure  Although  the  instructions  called  for  chart  revision  work,  so 
many  changes  were  found  in  the  Tacoma  water  front  it  was  found  neceissary 
to  make  a  resurvey  of  the  water  front,  waterways,  etc.  Upon  the  advice  of  the 
inspector  at  Seattle,  and  with  a  view  to  future  chart  corrections,  it  was 
decided  to  do  the  hydrographlc  and  topographic  work  on  a  scale  of  1:5,000. 
All  prominent  objects  which  were  considered  essential  to  the  construction  of 
-a  new  chart  were  located  by  triangulation.  Two  blue  prints  were  obtained, 
showing  all  railroad  tracks  and  other  topographic  features,  and  enough  points 
were  located  on  these  prints  for  transferring  to  the  chart.  At  several  places 
the  waterways  were  choked  with  logs,  and  it  was  found  necessary  to  \fralk 
over  the  log  rafts,  taking  many  detached  soundings,  which  proved  to  be  slow 
And  tedious  work.  A  photostat  copy  of  the  previous  work  on'  a  scale  of  1 :  ip,000 
was  used  as  a  revision  sheet  for  the  topography  outside  the  limits  of  the 
topographic  sheet  on  which  the  present  work  was  done.  All  the  topographic 
features  along  the  water  front  falling  within  the  limits  of  chart  No.  6451, 
were  corrected  on  this  sheet,  and  the  hydrography  was  tested  at  a  number  of 
different  places,  but  no  changes  could  be  found.  With  the  exception  of  taking 
left  angle,  practically  all  the  instrument  work  was  done  by  the  chief  of  party. 

The  tide  flats  at  Tacoma  are  surrounded  by  highlands  in  most  directions.  It 
is  due  to  this  fact  that  the  smoke  from  the  many  factory  cliimneys  settles 
^own  over  the  tidelands,  making  the  atmosphere  extremely  thick  and  unfavor- 
able for  field  instrument  work.  For  the  same  reason  the  wind  does  not 
readily  carry  the  fog  away.  In  general  the  weather  conditions  were  extremely 
adverse,  and  field  work  could  be  accomplished  only  on  an  average  of  about 
one-third  of  the  working  time.     Southerly  storms,  lasting  several  days  at  a 
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time,  often  accompanied  by  hall  or  snow,  were  frequent.    The  weather  condi- 
tions improved  to  some  extent  during  the  last  two  weeks  of  the  season. 

The  work  was  done  in  close  and  accurate  detail,  and  is  believed  to  be 
entirely  sufficient  for  the  construction  of  a  new  chart.  A  number  of  trlangula- 
tion  stations  were  substantially  marked  for  use  in  the  future  revision  work. 
The  season's  work  was  closed  on  March  31,  and  in  accordance  with  instruc- 
tions, the  chief  of  party  was  ready  to  take  over  the  steamers  Patterson  and 
Explorer  on  April  1  in  compliance  with  the  executive  order  for  the  retranafer 
of  these  from  the  Navy. 

From  April  1  to  June  30,  1919,  the  chief  of  party  was  in  command  of  the 
steamers  Explorer  and  Patterson, 

An  inspection  was  made  of  one  of  the  chart  agencies  of  the  Survey  at 
Seattle,  and  various  duties  were  performed  relating  to  the  transfer  and  shipping 
of  property,  caring  for  wire^rag  launches  and  property,  and  preparation  of  in- 
ventories. 

Geodetic  Wobk. 

TJTAH. 

[Geobgb  D.  Cowib.] 

Sum  MART  OF  RESULTS. — RecoDDolssance  :  11  stations  selected  for  primary  triaDgulation. 
Triangula tion :  11  observation  stands  erected  for  primary  work,  80  stands  erected  for 
supplementary  stations,  2  stations  occupied  for  observations. 

In  May,  1919,  work  was  begun  on  the  extension  of  primary  and  secondary 
triangulation  in  Utah  over  an  area  indicated  by  the  Forest  Service. 

On  May  7  the  observer  arrived  in  Ogden,  and  after  conference  with  the 
Forest  Service  officials  there,  made  final  preparations  for  field  work  at  Rldi- 
field,  Utah. 

About  May  17  reconnoissance  for  primary  triangulation  was  begun,  and  by 
June  9  eleven  stations  were  established,  and  observation  stands  were  erected. 
During  this  time  several  parties  comprised  of  men  from  the  Forest  Service, 
running  expenses  paid  by  the  Ck)ast  and  Geodetic  Survey,  were  in  the  field, 
erecting  supplementary  stations  to  give  immediate  control  over  the  Fish  Lake, 
Dillmore,  and  Manti  Forest  Reservea 

These  parties  set  up  about  one  pole,  with  banners,  per  day  while  in  the 
field.    In  all  nearly  80  supplementary  stations  were  erected. 

On  June  17  the  observing  party  and  light  keepers  left  Richfield  for  their 
various  stations,  and  on  the  19th  observations  were  begun  at  the  old  18S2 
Tusher  triangulation  station  of  the  United  State*  transcontinental  line.  This 
station  was  completed  and  observations  half  completed  at  Station  Monroe  by 
June  30. 

One  United  States  motor  truck  and  one  rented  car  were  used  in  addition 
to  horses. 

ARIZONA. 
[C.    V.    HODOSON.] 

Summary  of  rbsults. — Reconnoissance  :  8  points  selected  for  scheme.  Triangulation : 
16  observing  tripods  built  (all  stands  except  one  12-foot  signal),  1  observing  scaffold 
built,  height  12  feet,  2  stations  in  main  scheme  occupied  for  norisontal  measures.  2 
stations  occupied  for  vertical  measures,  1  elevation  determined  trigonometrlcally. 

On  April  11  Mr.  Hodgson  left  the  office  to  take  up  the  work  called  for  In 
the  instructions  of  the  superintendent,  dated  April  7,  1919,  which  provided 
first  for  a  reconnoissance  for  control  stations  over  portions  of  the  Arizona 
national  forests  for  the  benefit  of  the  Forest  Service  topographers,  and  later 
for  an  extension  of  primary  triangulation  from  the  Texaa-Califomia  arc  over 
the  areas  to  be  controlled,  and  thence  eastward  along  the  El  Reno-Needles 
arc,  the  reconnoissance  for  which  was  done  in  1916. 

On  the  way  out  a  stop  was  made  at  Albuquerque  to  consult  with  the  district 
forester  and  with  the  topographer  in  charge  of  the  work.  A  reconnoissance 
trip  In  conjunction  with  Mr.  Daves,  the  topographer,  was  arranged  for,  and  a 
small  amount  of  outfit  obtained  from  the  district  office. 

The  time  frofii  April  21,  on  which  date  the  chief  of  party  arrived  at  Pres- 
cott,  until  the  early  part  of  June  was  taken  up  in  the  preliminary  recon- 
noissance, In  making  arrangements  for  the  building  party  under  the 
charge  of  Signalman  Lutz  to  take  the  field,  and  in  secnring  light  keepers. 
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Six  of  the  eight  light  keepers  were  floally  secured  by  June  2,  and  since  they 
had  been  leaving  as  rapidly  as  they  could  be  secured,  the  chief  of  party  de- 
cided to  leave  with  only  a  couple  of  days  training  of  the  new  arrivals.  The 
light  keepers  left  for  their  stations  on  June  4,  and  the  observing  party  started 
to  the  first  station  at  Harquahalla.  From  that  time  to  the  end  of  the 
month  the  work  was  actively  prosecuted. 

TEXAS  AND  IX)UISIANA. 
[J.   8.   BILBT.] 

SuMMAET  OF  RBSULTS. — RecoDDolssaiice :  Length  of  scbeme  245  miles,  3,620  square 
miles  x>f  area  covered,  58  points  selected  for  scheme.  Base  lines  primary  (selected) 
JackBonville,  length  4|  miles.  Traverse  (reconnolssance),  length  185  miles.  Triangula- 
tlon:  48  observing  tripods  built,  total  heij^t  2,198  feet,  48  observing  scaffolds  built, 
toUl  height  2,797  feet. 

In  October,  1918,  a  party  was  organized  for  the  purpose  of  making  a  recon- 
nolssance from  the  ninety-eighth  meridian  trlangulation  in  the  vicinity  of 
Waco,  Tex.,  eastward  to  the  Mississippi  River.  This  work  had  been  requested 
by  the  Chief  of  Engineers,  United  States  Army,  to  furnish  data  to  be  used  in 
military  mapping. 

The  chief  of  party  arrived  at  Waco,  Tex.,  October  24,  and  began  the  prelimi- 
nary work  of  collecting  and  repairing  the  automobile  trucks  to  be  used  In  trans- 
porting the  party. 

The  work  of  selecting  stations  for  the  primary  trlangulation  was  then  taken 
up,  and  by  January  3  the  reconnolssance  had  been  completed,  and  stations 
selected  from  points  In  the  ninety-eighth  meridian  trlangulation  eastward  to 
the  vicinity  of  Jacksonville,  Tex.,  and  a  preliminary  reconnolssance  had  been 
made  for  the  purpose  of  selecting  the  best  route  for  trlangulation  from  Jack- 
sonville eastward  to  Robellne,  La. 

On  account  of  the  heavy  rains  and  bad  condition  of  roads.  It  was  not  prac- 
ticable to  continue  the  reconnolssance  to  the  river  at  that  time.  On  January  3, 
the  chief  of  party  returned  to  Waco,  Tex.,  to  organize  a  building  party,  and 
start  building  signals. 

At  Waco  the  outfit  and  trucks  were  overhauled,  a  party  organized,  and  on 
February  1  the  party  and  outfit  were  ready  for  the  field.  Building  signals 
and  preparing  the  stations  were  extended  from  the  ninety-eighth  meridian  trl- 
^  angulation  stations  eastward,  and  by  April  12  the  building  was  completed  to 
'  the  vicinity  of  Jacksonville.  From  Jacksonville  east  the  stations  were  selected 
during  the  process  of  building.  Heavy  continuous  rains  kept  the  roads  In  bad 
condition,  and  added  considerably  to  the  difficulties  of  the  work. 

Stations  were  selected  and  signals  built  for  primary  trlangulation  to  Mans- 
field, La.  It  was  not  practicable  to  extend  trlangulation  to  the  eastward  of 
Mansfield,  on  account  of  the  high  timber,  flat  low  country,  bad  roads,  and  un- 
favorable conditions.  •  A  reconnolssance  was  made  for  primary  traverse  from 
Mansfield  to  the  Mississippi  River  at  Vldalla.  Stations  were  selected  and  sig- 
nals built  for  primary  traverse  from  Station  Field  to  the  Texas  &  Pacific 
Railroad. 

During  the  progress  of  work,  descriptions  of  stations,  and  progress  sketches 
were  furnished  the  chief  of  the  observing  party,  and  to  the  office. 

By  June  30  the  actual  field  work  of  reconnolssance  and  building  had  been 
completed  for  the  trlangulation,  and  the  party  was  preparing  to  move  to  Okla- 
homa, and  take  up  work  in  the  execution  of  Instruction^  dated  June  23,  1919. 

The  total  length  of  the  scheme  for  primary  trlangulation  from  the  ninety- 
eighth  meridian  trlangulation  to  Mansfield,  La.,  Is  245  miles.  There  are  44 
stations  In  the  main  scheme,  2  LaPlace  stations,  and  1  base  line.  Three  pri- 
mary traverse  stations  were  selected  at  which  signals  were  built,  and  the  sta- 
tions marked  to  make  the  connection  from  a  station  of  the  trlangulation  to  a 
station  on  the  Texas  &  Pacific  Railway  track  at  Mansfield.  This  traverse  con- 
nection was  made  by  staking  about  450  meters  from  Station  Field  to  a  station 
on  the  Kansas  City  Southern  Railway,  then  along  the  Kansas  City  Southern 
Railway  track  northward  to  the  Texas  &  Pacific  Railway,  crossing  at  South 
Mansfield,  a  distance  of  about  li  miles. 

The  total  length  of  the  scheme  selected  for  primary  traverse  from  Mans- 
field to  Vldalla  is  about  185  miles.  The  route  selected  Is  from  Mansfield  to 
Alexandria,  on  the  Texas  &  Pacific  Railroad,  Alexandria  to  Georgetown, 
Georgetown  to  Vldalla,  on  the  St.  Louis,  Iron  Mountain  &  Southern  Railway. 
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DELAWABB. 

[Qabdinsb  Lucb.] 

Sum  HART  OF  RBsuLTfl. — ^Triangula  tioD :  10  square  miles  of  area  covered,  18  trlangola- 
tloD  stations  yisited  or  recovered.  7  stations  occupied  for  horisontal  an^es,  4  geographic 
positions  determined.     Signal  bufiding:  2  tall  bydrographic  signals  bnllt. 

On  May  9  instructions  were  given  for  the  organization  of  a  party  and  the 
erection  of  tall  bydrographic  signals  on  the  coast  of  Delaware  for  the  use  of 
the  steamer  /«w,  and  later  instructions  were  given  for  the  location  of  prominent 
land  marks.  Supplemental  instructions  were  afterwards  issued  for  the  nmning 
of  a  traverse,  for  the  recovery  of  old  triangulation  stations,  and  the  location 
of  new  stations,  if  necessary,  within  the  requirements  of  tertiary  triangnlation. 

On  June  23  Instructions  were  issued  at  the  request  of  the  Navy  Departm^it, 
for  determining  the  positions  of  the  Navy  radio  compass  stations  at  Bc^thany 
Beach,  Cape  Henlopen,  and  Cape  May,  and  then  to  close  work. 

On  May  12  headquarters  were  established  at  Lewes,  Del.,  and  bids  for  supplies 
obtained  in  Lewes  and  Wilmington,  Del.    The  necessary  hands  were  hired. 

From  May  12  to  May  22  the  chief  of  party  was  occupied  at  Lewes,  DeL,  in 
reconnoissance,  triangulation,  obtaining  supplies,  and  organizing  party. 

On  May  23  the  party  was  moved  to  Ocean  View,  Del.,  where  a  tall  type  of 
bydrographic  signal  was  constructed  over  the  triangulation  station  on  Cotton 
Patch  Hill,  reaching  to  a  height  of  115  feet  above  high  water.  This  signal  was 
erected  on  a  sand  hill  40  feet  In  elevation. 

The  signal  was  completed  on  May  30  and  the  party  returned  to  Lewes,  Del. 

On  June  2,  1919,  the  lumber,  wire,  and  signal-building  outfit  were  hauled  to 
triangulation  station,  Midway,  2^  miles  south  of  Rehoboth,  on  the  narrow  str^ 
of  land  between  Rehoboth  Bay  and  the  ocean.  The  next  day  construction  of  a 
tall-type  signal  was  commenced  over  this  station  by  the  chief  of  party  and  four 
men,  and  completed  to  a  height  of  120  feet  above  high  water  on  June  13,  two 
and  one-half  days  being  lost  by  bad  weather. 

From  June  14  to  June  30,  inclusive,  the  chief  of  party  was  occupied  on  tri- 
angulation, locating  all  prominent  objects  useful  to  navigation  and  the  surrey 
work  of  the  steamer  lais. 

NOBTH  CABOLINA. 

[C.  L.  Gabnbb  and  Max  Stiinbubo.] 

Sum  MART  or  bbsults. — ^BecoDnoissance :  Length  of  scheme  120  miles.  1,260  square 
miles  of  area  covered,  87  lines  of  intervisibillty  determined.  17  points  selected  for 
scheme.  Triangulation  (primary)  ;  1,200  square  miles  of  area  covered.  27  observing 
scaffolds  and  tripods  built  (heights  4  to  80  feet),  16  stations  in  main  scheme  occupied  for 
horizontal  measures,  16  stations  occupied  for  vertical  measures,  80  jreographic  positionf 
determined.  25  elevations  determined  trigonometrlcally.  Leveling:  80  permanent  benck 
marks  established,  50  miles  of  levels  run.  Asimuth:  1  station  occupiea  for  obaeivatton 
of  asimuth. 

On  September  28,  1918,  Instructions  were  issued  to  Mr.  Garner  to  carry  a 
scheme  of  primary  triangulation  or  primary  traverse  from  the  eastern  oblique 
arc  triangulation  in  the  vicinity  of  Madison  to  the  Norfolk-Savannah  line  of 
primary  traverse  in  the  vicinity  of  Sanford,  N.  C.  The  Instructions  also  called 
for  a  line  of  precise  levels  which  should  extend  from  the  vicinity  of  Greensboro 
to  Sanford,  N.  C. 

Reconnoissance  for  this  work  began  about  October  15,  and  was  finished  about 
November  18.  It  was  decided  that  it  was  best  to  have  triangulation  from  tbt 
oblique  arc  to  Sanford.  The  observations  for  the  work  began  shortly  after 
November  1.  Considerable  difficulty  was  encountered  In  getting  off  the  large 
figures  of  the  old  triangulation  to  connect  with  the  new  work  on  account  of 
haze. 

That  part  of  the  scheme  of  triangulation  which  makes  a  connection  with  the 
primary  traverse  which  extends  from  Savannah,  Ga.,  to  Norfollc,  Va.,  was  done 
by  the  party  of  Max  Steinberg.  This  connection  was  made,  and  the  two  parties 
completed  the  work  at  the  end  of  December,  1918. 

OBOltGIA. 

[O.  W.  Fbbquson.] 

SuMMABT  OF  RB8ULTS. — Primary  traverse:  Length  of  traverse  chedc-measnred  650 
miles  (measured  once)  and  67  miles  (measured  more  than  once).  20  stations  occupied 
for  check  horisontal  measures.    Asimuth:  Stations  occupied  for  approximate  aslmntA. 

The  revision  of  the  primary  traverse  on  the  line  from  Macon  to  Griffin,  Ga^ 
was  begun  August  16  at  Macon,  Ga.,  where  an  azimuth  was  measarei  on  tlie 
ni^t  of  August  80. 
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Azimuth  was  observed  at  numerous  points  between  stations  Southern  and 
Forsyth,  and  all  lines  were  remeasured  and  errors  located.  This  section  was 
finished  October  2. 

Between  October  8  and  8,  all  measurements  in  and  near  Macon  were  checked, 
and  several  stations  were  occupied  for  horizontal  angles,  in  order  to  detect 
and  correct  errors. 

On  the  completion  of  this  work  check  measurements  were  made  on  the  lines 
from  Macon  to  Columbus,  and  Macon  to  Brunswick. 

The  checking  of  the  measurements  on  the  line  from  Macon  to  Columbus  was 
begun  October  9,  and  completed  November  10.  The  remeasurement  of  the 
line  from  Macon  to  Brunswick  was  begun  November  10,  and  completed  De- 
cember 14. 

The  measurement  of  the  line  from  Macon  to  Savannah  was  next  taken  up, 
and  the  line  was  completed  and  field  work  closed  on  February  16,  1919. 

On  February  17  an  investigation  was  made  of  the  traverse  base  at  Dublin, 
and  on  February  26  the  observer  reported  at  tJie  Washington  office. 

[B.  D.  Bbomlby.] 

On  June  2,  1919,  instructions  were  received  to  remeasure  the  angles  on  the 
primary  traverse  line,  Macon  to  Forsyth,  Ga. 

Up  to  June  30,  1919,  45  of  these  stations  had  been  recovered,  39  signal  tripods 
built,  and  16  had  been  occupied  and  the  angles  temeasured  with  a  12-lnch 
direction  Instrument,  using  eight  positions  at  each  station. 

In  remeasurlng  these  angles,  tripod  signals  were  built  to  give  clearance 
jbove  the  track  and  ground  of  not  less  than  6  feet,  and  in  most  cases  the  line  of 
sight  was  15  to  20  feet  above  the  ground.  The  tripods  were  built  rigid,  and 
great  care  was  exercised  in  the  centering  of  the  signal  pins  and  the  instrument 
over  the  station  mark. 

An  auto  truck  was  used  for  transportation  along  the  public  highway,  which 
is  in  most  cases  near  the  Central  of  Georgia  Railway  tracks.  This,  probably, 
was  the  cheapest  means  of  transportation  for  this  particular  piece  of  work,  as 
the  employment  of  conductors  when  motor  cars  are  used  is  very  expensive. 

While  the  hire  of  the  truck  was  a  little  greater  than  ordinary,  owing  to  the 
unusual  demand,  the  truck  proved  very  efficient.  In  case  there  was  much  rain, 
the  Georgia  red-clay  roads  would  be  almost  Impassable  with  a  truck. 

TEXAS  AND  LOUISIANA. 

[C.   L.    Gabnbb.] 

Sdmmabt  of  besdlts. — Trlangiilatlon :  3,400  square  miles  of  area  covered,  S8  stations 
in  main  scheme  occupied  for  horizontal  measures,  38  stations  occupied  for  vertical  meas- 
ures, 126  geographical  positions  determined,  126  elevations  determined  trieonometrically. 
Azimuth:  4  stations  occupied  for  observations  of  azimuth  (including  2  La  Place  stations). 

On  February  27,  1919,  Instructions  were  Issued  to  Mr.  Gamer  to  begin  obser- 
vations for  a  scheme  of  primary  triangulatlon  and  primary'  traverse  extend- 
ing from  the  ninety-eighth  meridian  in  the  vicinity  of  Waco,*^  Tex.,  eastward  to 
the  Mississippi  River.  The  reconnoissance  for  this  work  had  been  completed  as 
far  as  Mansfield,  La.,  by  the  end  of  December,  1918.  The  signal  building  was 
started  shortly  after  January  1,  1919.  The  work  was  requested  by  the  Chief 
of  Engineers,  U.  S.  Arnfy. 

Mr.  Garner  arrived  at  Waco,  Tex.,  on  March  24,  1919,  and  began  organizing 
his  party  for  the  work  and  overhauling  the  trucks  which  were  to  be  used  on 
the  work.  These  trucks  were  used  in  hauling  the  outfit  and  light  keepers  to 
the  various  triangulatlon  stations.  The  actual  observing  started  on  April  15. 
By  the  end  of  the  fiscal  year  the  work  had  been  completed  nearly  to  Mans- 
field, La.    There  remained  only  seven  stations  to  be  occupied. 

There  were  a  number  of  high  towers  In  the  scheme  of  triangulatlon,  and  at 
times  the  wind  made  them  unsteady.  Nevertheless,  the  closures  of  the  tri- 
angles averaged  only  about  one  second.  The  work  was  made  difficult  at  times 
by  heavy  rains. 

Electric  signal  lights  with  dry-cell  batteries  were  used  throughout  the  season 
and  proved  most  satisfactory. 
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NORTH  CAKOLINA  AND  SOUTH  CABOLINA. 

[Max  Stbinbbbo.] 

SuMMABT  OF  BB8ULT8. — Primary  traverse:  253  miles  of  traverse  run,  197  observlns 
tripods  and  scaffolds  built,  heights  4  to  40  feet ;  197  stations  in  main  scheme  occupied  for 
horizontal  measures,  150  stations  in  supplemental  schemes  occupied  for  horizontal  meas- 
ures. Triangula tlon :  850  square  miles  of  area  covered,  8  observing  tripods  and  scaffolds 
built,  heights  40  feet  each :  6  stations  in  main  scheme  occupied  for  horizontal  measures. 
6  geographic  positions  determined.  Precise  leveling:  277.8  miles  of  levels  run.  358 
permanent  bench  marlcs  established;  7  stations  occupied  for  determination  of  azimutli. 

During  the  season  beginning  July  1,  1918,  and  ending  Dec«nber  29,  1918, 
the  following  work  was  accomplished : 

Lines  of  primary  traverse  and  precise  leveling  were  extended  from  the 
vicinity  of  Seaboard,  N.  C,  to  Moncure,  N.  C,  where  connection  was  made 
with  the  traverse  from  Savannah,  Ga.,  ctxer  the  tracks  of  the  Seaboard  Air 
Line  Railway,  and  from  Wilmington,  N.  C,  to  Sanford,  N.  C,  over  the  Atlantic 
Coast  Line  Railroad.  From  Sanford  northwestward  the  character  of  tbe 
country  was  more  favorable  for  triangulatlon  than  for  traverse.  A  scheme 
of  triangulatlon  was  started  from  two  adjoining  lines  of  the  Norfolk-Savannah 
traverse  as  a  base  and  carried  25  miles  toward  the  oblique  arc,  and  connection 
was  made  with  the  triangulatlon  carried  down  from  the  oblique  arc  by  C.  L. 
Gamer. 

On  July  1,  1918,  the  work  had  been  conlpleted  to  Seaboard,  N.  C.  It  was 
continued  from  there  to  Moncure,  N.  C,  where  connection  was  made  October 
10  with  the  line  run  from  Savannah  northward,  a  total  distance  of  136  miles. 
The  entire  party  and  outfit  were  moved  to  Wilmington,  N.  C. 

[Clbm  L.  Gabkbb.] 

Summary  of  results. — Reconnolssance  (for  primary  traverse)  :  Length  of  scheme  140 
miles ;  180  points  selected  for  scheme.  Primary  traverse :  50  square  miles  of  area 
covered,  180  signal  poles  erected.  83  observing  scafTolds  and  tripods  built,  heights  from 
4  to  70  fe<^  average  height  12  feet,  54  stations  in  main  scheme  occupied  for  horixontal 
measures.  126  stations  In  supplemental  schemes  occupied  for  horizontal  measures,  200 

rograpbic  positions  determined.     Precise  leveling:  140  miles  of  levels  run.     Azimutk: 
azimuth  stations  occupied. 

On  July  8,  1918,  the  charge  of  the  primary  tra^verse  and  precise  leveling 
party  of  M.  E.  Lutz  was  transferred  to  Clem  L.  Garner,  at  Camden,  S.  C. 

During  the  period  between  July  12  and  October  7,  the  line  of  primary  tra- 
verse and  precise  leveling  was  continued  from  Camden,  to  which  point  the  work 
had  been  carried  by  M.  E.  Lutz,  to  a  Junction  with  the  work  of  Max  Steinberg 
at  a  point  about  2  miles  to  the  southward  of  Moncure,  N.  C.  The  traverse  fol- 
lowed the  Seaboard  Air  Line  Railway  for  the  entire  distance. 

The  field  work  on  the  traverse  and  leveling  was  done  between  July  12  and 
October  7,  1918,  a  period  of  two  and  three-fourths  months,  during  which  time 
the  progress  was  139  miles,  or  an  average  of  50  miles  per  month.  The  work 
was  over  a  very  crooked  road  where  the  curves  were  long,  and  average  only 
about  three-quarters  of  a  mile  apart. 

The  progress  of  the  leveling  was  necessarily  held  down  to  the  same  amount 
of  mileage,  since  the  traverse  stations  were  used  as  bench  marks,  and  the  level- 
ing could  not  be  done  before  the  marks  had  been  set  and  the  concrete  seasoned 
at  least  one  day. 

Practically  all  of  this  work  consisted  of  short  traverse  lines  connected  to 
main-scheme  stations  several  miles  apart,  thus  forming  so-called  loops.  This 
system  Increased  the  cost  of  the  work  somewhat,  but  furnished  a  \iiluable 
means  of  checking  the  accuracy  of  the  work. 

Several  Improvements  were  made  in  the  methods  of  operation  with  the 
object  of  eliminating  some  of  the  errors  occurring  in  traverse  work. 

During  the  season  a  number  of  photographs  were  taken  to  Illustrate  the 
operations  of  the  party. 

Motor  velocipede  cars  were  used  for  the  transportation  of  the  party  and 
Instruments. 
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GBORGIA,    FLORIDA,    ALABAMA,    AND    SOUTH    CAROLINA. 

[Babl  O.  Heaton.] 

Summary  of  besxtlts. — ^Trayerse:  754  miles  of  traverse  line  remeasnred.  Leveling: 
4  miles  of  check  levels  ran. 

Between  February  15  and  March  6,  check  level  work  was  done  by  this  party 
at  Theodore  and  Alabama  Port,  Ala. 

On  March  7  the  observer  proceeded  to  Columbus,  Ga.,  to  check  the  measure- 
ments on  the  traverse  line  between  Columbus,  Ga.,  and  Jacksonville,  Fla.,  266 
miles. 

Between  April  20  and  May  13,  check  measurements  were  made  along  the 
traverse  between  Callahan,  Fla.,  and  Albany,  Ga.,  by  way  of  Valdosta,  Ga., 
a  distance  of  198  miles;  May  16  to  May  24,  between  Everett  and  Savannah, 
Ga.,  a  distance  of  60  miles;  and  May  25  to  June  30,  on  the  Norfolk-Savannah 
traverse,  between  Savannah,  Ga.,  and  Cheraw,  S.  C,  a  distance  of  230  miles. 

NEW   YORK. 

[O.  W.  Fbbguson.] 

Summary  of  results. — Precise  leveling :  88.22  miles  of  levels  run.  57  permanent  bench 
marks  established. 

In  the  latter  part  of  April,  1919,  a  party  was  organized  to  run  a  line  of  precise 
levels  from  Troy,  N.  Y.,  to  Whitehall,  N.  Y.,  and  then  to  proceed  to  Rouses 
Point,  N.  Y.,  and  continue  a  line  of  levels  westward  over  the  Rutland  Railroad. 

The  party  arrived  at  Troy  6n  May  18,  and  leveling  was  begun  on  the  morn- 
ing of  May  19. 

Beginning  at  the  old  bench  marks  in  the  southern  part  of  Troy,  the  line  was 
run  to  Whitehall,  a  distance,  including  sidelines,  of  78.42  miles,  finishing  there 
on  June  24.  • 

Connection  was  made  with  four  old  bench  marks  in  Troy  and  three  in  White- 
hall, and  with  water  gauges  at  Waterford,  Saratoga  Lake,  and  Fort  Edward. 
Forty-five  old  bench  marks  were  recovered  and  connected  with  the  line  of 
levels,  although  many  others  had  been  destroyed  in  the  construction  of  the  new 
canal  and  destruction  of  the  old  canal.  There  were  also  established,  on  this 
line  22,  bench  marks  of  the  new  type,  consisting  of  brass  disks  set  In  cement 
posts  and  other  masonry,  and  35  other  bench  marks  cut  on  stone  work. 

On  June  25  the  party  was  moved  to  Rouses  Point  to  start  the  line  westward. 

At  Rouses  Point  an  old  bench  mark  of  1882  in  tfie  Chapman  block  was  recov- 
ered and  connected  with  the  gauge  used  for  construction  of  the  terminal  of  the 
barge  canal,  with  bench  mark  Q-1,  1916,  established  by  Mr.  Powell,  and  with 
two  bench  marks  established  by  the  Canadian  engineers.  Twenty-four  new 
-cement-post  bench  marks  were  constructed,  and  9.8  miles  of  line  run  to  the 
westward  connecting  with  nine  railroad  bench  marks  recovered  on  the  way, 
thus  completing  88.22  miles  of  line  by  the  end  of  the  fiscal  year. 

TEXAS. 

[Casper  M.  Durqin.] 

Summary  or  results. — Precise  leveling :  43  permanent  bench  marks,  99  miles  of  levels 
run. 

Between  May  4  and  June  30, 1919,  work  was  in  progress  on  the  line  of  precise 
levels  from  Hlllsboro,  Tex.,  to  Natchez,  Miss.  This  line  begins  in  the  vicinity 
of  Hlllsboro,  Tex.,  and  follows  the  Trinity  &  Brazos  Valley  Railway  to  Mexla, 
Tex.  From  Mexla  it  follows  the  Houston  &  Texas  Central  Railway  to  Mexla 
Junction,  and  from  Mexla  Junction,  the  Mexla-Nelleva  Junction  Cut-off  of  the 
Houston  &  Texas  Central  Railway  to  Jewett,  Tex.  Work  was  progressing  on 
this  latter  railroad  on  June  30.  1919. 

Hired  automobiles  and  the  interurban  railway  were  used  to  transport  the 
party  while  doing  the  leveling  from  Abbott,  Tex.,  to  Schofield,  Tex.  On  the 
remainder  of  the  work  motor  velocipede  cars  were  used. 

One  pilot  was  necessary  to  pilot  the  motor  cars  over  the  Houston  &  Texas 
■Central  Railway.    The  Trinity  &  Brazos  Valley  Railway  did  not  require  a  pilot 

[Casper  M.  Duegin.1 

Summary  of  results. — Precise  leveling :  335  mUes  of  levels  run,  135  permanent  bench 
marks  established. 

Between  September  13,  1918,  and  March  19,  1919,  a  line  of  precise  levels  was 
run  from  Harlingen,  Tex.,  to  Eagle  Pass,  Tex.,  following  as  closely  as  possible 
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the  scheme  of  triangnlatlon  along  the  Rio  Grande,  and  connecting  with  bench 
marks  of  the  Coast  and  Geodetic  Survey  at  Laredo  and  Eagle  Pass,  Tex. 

Two  motor  trucks  were  used  for  the  transportation  of  the  party. 

The  line  of  precise  levels  followed  the  St.  Louis,  Brownsville  &  Mexico  Rail- 
road from  Harlingen  to  Samfordyce,  Tex.,  thence  along  the  military  road  along 
the  Rio  Grande  to  Laredo,  Tex.  At  Laredo  it  was  found  advisable  to  follow 
the  wagon  road  from  Webb,  Tex.,  to  Asherton  via  the  Tiendas  Ranch,  and  fhea 
follow  the  main  road  from  Asherton  through  Carrizo  Springs  and  Cometa  to 
Eagle  Pass.  In  this  way,  although  it  meant  following  a  route  in  some  places 
80  miles  from  the  Rio  Grande,  leveling  was  eliminated  from  Laredo  to  Webb, 
and  many  creeks  and  arroyos  were  avoided.  Spur  lines  were  run  to  several 
triangulation  stations  to  connect  them  with  the  main  line  of  levels  and  to  give 
a  control  to  the  elevations  of  the  triangulation  stations  determined  by  vertical 
angles. 

The  country  over  which  this  line  of  levels  followed  was  nearly  level  from 
Harlingen  to  Samfordyce.  North  of  Samfordyce  the  line  passed  over  numerous 
ridges  from  3  to  5  miles  apart,  and  separated  by  steep  valleys,  at  the  bottom 
of  which  were  deep  arroyos. 

.    The  total  number  of  bench  marks  was  135  in  a  distance  of  335  miles,  or  an 
average  of  one  permanent  bench  mark  to  2.5  miles. 

FLORIDA. 

[DouoLAS  Kabb.] 

Summary  of  besults. — Precise  leveling :  150  miles  of  levels  ran,  66  permanent  bendi 
marks  established. 

The  work  In  progress  at  the  end  of  the  last  fiscal  year  on  the  line  from  Biloxi, 
Miss.,  to  River  Junction,  Fla.,  was  continued  after  July  1,  1918,  from  a  point 
15  miles  east  df  Pensacola,  Fla.,  and  field  work  was  completed  September  23. 

Two  motor  cars  were  used  for  the  transportation  of  the  party. 

LOUISIANA. 
[CASPBB  M.  DURGIN.l 

Summary  op  results. — Precise  leveling:  158  miles  of  levels  run,  121  permanent 
bench  marks  established. 

Work  on  the  line  of  levels  'extending  from  Sinton,  Tex.,  to  New  Orleans,  La., 
was  in  progress  on  July  1,  having  been  carried  to  Jeanerette,  La.,  during  the 
month  of  June. 

At  the  end  of  August  the  line  was  completed  to  New  Orleans,  La.,  with  the 
exception  of  the  crossing  of  the  Mississippi  River,  and  connecting  with  some 
of  the  bench  marks  in  New  Orleans.  Two  spur  lines  were  run  from  Baldwin, 
La.,  to  Weeks  Island,  La.,  and  from  Bayou  Sale  to  South  Bend,  La. 

On  September  3  and  6  observations  were  taken  for  carrying  the  levels  across 
the  Mississippi  River.  In  this  work  simultaneous  observations  were  taken  from 
both  sides  of  the  river.  The  length  of  sights  across  the  river  between  Avondale 
and  Harahan,  La.,  where  the  crossing  was  made,  was  1,630  meters. 

Connection  was  made  with  three  bench  marks  previously  established  in  New 
Orleans,  La. 

Transportation  for  the  greater  part  of  June  and  July  was  by  motor  track. 
During  August  and  September  trains  were  used  entirely,  as  the  truck  was  in 
poor  condition,  and  the  roads  were  in  many  cases  unfit  for  travel  owing  to 
heavy  rains. 

On  this  line  permanent  bench  marks  were  established  on  an  average  of  one 
to  every  1.3  miles.  For  temporary  bench  marks  lag  screws  in  telegraph  poles, 
squares  In  abutments  of  bridges,  or  the  concrete  bases  of  block-signal  towers 
were  used. 

OBEGON. 

[C.  A.  Eqnbb.] 

In  June  a  party  was  organized  at  Klamath  Falls,  Oreg.,  to  run  a  line  of 
precise  levels  from  that  place  Into  California. 

The  chief  of  party  arrived  at  Klamath  Falls  June  17.  From  that  date  until 
June  24  the  time  was  spent  In  organizing  the  party,  establishing  bench  marks, 
and  reconnoissance.    Leveling  was  done  on  June  26  and  80. 
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Permanent  and  temporary  bench  marks  were  set  from  Lelu,  Oreg.,  south  to 
Ady,  Oreg.,  a  distance  of  26  miles. 
The  work  was  in  progress  at  the  (dose  of  the  fiscal  year. 

OEOBOIA,  I90BTH  CABOLINA,  80T7TH  CABOLINA,  VIBOINIA,  AND  DISTRICT  OF  COLT7MBIA. 

[W.  B.  Fairtibld  and  J.  B.  McGbath.] 

Sum  MART  or  rbsults. — Latitude  and  longitude:  6  primary  latitude  stationB  estab- 
Ilsbed,  8  dilFerences  of  longitude  (telegrapnic)  determined,  signals  exchanged  on  27 
nights. 

During  the  period  between  July  1,  1918,  and  January  20,  1919,  differences 
of  longitude  were  determined  between  the  following  points :  Riley,  Ga.,  and 
Fort  Valley,  Ga.,  on  July  5,  11,  13,  and  14 ;  Fort  Valley,  Ga.,  and  Norris,  Ga.r 
August  8,  12,  and  14 ;  Norris,  Ga.,  and  Turner,  Ga.,  September  14,  15,  and  17 ; 
Turner,  Ga.,  and  Bethune  I,  S.  C,  October  8,  10,  and  11 ;  Bethune  I,  S.  O.,  ana 
Lee,  N.  C,  November  3,  4,  5,  and  6 ;  Lee,  N.  C,  and  Littleton,  N.  C,  November 
20,  23,  and  25;  Littleton,  N.  C,  and  Suffolk,  Va.,  December  16,  19,  and  26; 
Suffolk,  Va.,  and  Coast  and  Geodetic  Survey  Pier,  Washington,  D.  C,  January 
11,  12, 13,  and  15. 

Latitude  was  determined  at  the  following  stations :  Fort  Valley,  Ga.,  August 
4,  1918;  Norris,  Ga.,  August  21,  1918;  Bethune  I,  S.  C,  October  15,  1918; 
Littleton,  N.  C,  December  4, 1918 ;  Suffolk,  Va.,  January  4,  1918. 

Between  July  1  and  3, 1918,  one  of  the  officers  engaged  in  the  longitude  work 
was  detailed  to  revise  certain  work  done  in  connection  with  the  primary 
traverse  in  the  vicinity  of  Macon,  Ga. 

In  the  latter  part  of  the  season  the  weather  conditions  were  extremely 
unfavorable  for  longitude  work. 

TEXAS. 

[W.  B.  Fairfield  and  J.  E.  McGrath.] 

SuMMABY  OF  RBSULTS. — Latitudes  and  longitudes :  One  primary  latitude  station  estalK 
llshed,  one  difference  of  longitude  (telegraphic)  determined,  signals  exchanged  on  4 
nights. 

The  difference  of  longitude  (telegraphic)  between  Laredo  and  La  Place 
(Eagle  Pass)  was  determined  on  June  4,  6,  11,  and  12.  Latitude  was  deter- 
mined at  La  Place  on  June  14. 

The  Western  Union  Telegraph  Co.  rendered  every  assistance  in  the  use  of 
their  lines,  and  making  the  necessary  connections. 

Magnetic  Wobk. 

maryland    (cheltenham   magnetic   obsebvatoby) . 

[Georob  Hartnbll.] 

During  the  year  the  work  of  the  Cheltenham  Magnetic  Observatory  wa» 
continued  In  accordance  with  the  usual  program. 

The  two  magnetographs  were  in  continuous  operation.  The  Z  No.  1 ' 
variometer  rendered  continuous  service  over  a  period  of  31  months,  from  April, 
1916,  to  November,  1918,  without  a  shift,  the  longest  record  made  during  the 
operation  of  this  observatory.  The  explanation  Is  that  the  agate  knife-edges 
were  very  carefully  reground  by  the  instrument  division  in  April,  1916.  The 
recording  spot  was  raised  in  the  early  part  of  November  of  this  year  by  balanc- 
ing the  magnet. 

At  the  time  of  this  adjustment,  the  magnet  was  oscillated  in  situ,  both  with 
the  damping  box  in  place,  and  also  when  removed.  The  observations  were 
repeated  later  in  the  month.  The  magnet  was  also  removed  and  oscillated 
in  a  horizontal  plane.  The  general  conclusion  reached  was  that  the  scale 
values  derived  from  the  method  of  oscillations  and  from  deflections  were  in 
practical  agreement. 

The  performance  of  the  seismograph  has  been  satisfactory.  It  is  recom- 
mended by  the  observer  that  a  better  type  of  circuit-breaking  clock  for  mark- 
ing the  time  be  provided.  It  is  also  recommended  that  a  new  seismograph 
house  be  built,  or  at  least  the  present  one  be  improved  or  remodeled,  so  as 
to  obviate  the  Intense  humidity  of  the  air  that  prevails  in  tiie  room  where 
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tlie  seismograph  is  situated,  as  the  cloclu  and  all  the  deUcate  parts  of  the  seis- 
mograph are  being  badly  injured  by  rust. 

The  special  work  during  the  year  was  the  development  of  the  theory  of  the 
balanced  magnet  Z  variometer.  The  application  of  the  theory  to  the  designing 
of  vertical  intensity  variometers  was  outlined,  and  it  was  shown  how  a  vertical 
Intensity  variometer  could  be  made  free  from  drift  due  to  the  weakening  of 
the  magnets,  and  to  the  secular  change  in  the  vertical  intensity. 

W.  H.  Cullum,  magnetic  observer,  was  assigned  to  Cheltenham  Observatory 
from  August  1  to  August  20,  for  training  preparatory  to  taking  charge  of 
the  Tucson  Observatory.  In  other  respects  the  personnel  of  the  Cheltenliam 
Observatory  remains  as  heretofore. 

After  September,  1919,  although  frequently  overhauled  at  the  office,  earth 
Inductor  No.  26  failed  to  furnish  satisfactory  observations,  and  after  February 
25,  earth  inductor  No.  22  was  substituted  for  it. 

The  high  winds  in  March  caused  some  damage  to  the  roof  of  the  variation 
building.    This  was  repaired,  and  other  minor  repairs  were  made. 

The  chief  of  the  instrument  section  of  the  Survey  visited  the  observatory  <m 
March  11,  for  the  purpose  of  testing  earth  inductor  No.  26. 

ILLINOIS. 

[Wm.  Walteb  Mersymon.] 

Stations  occupied. — lUinols :  Urbana.f  Michigan  :  Kalamazoo.f 

Between  June  23  and  30,  1919,  the  three  magnetic  elements  were  observed 
at  the  two  stations  named  above,  both  of  which  were  old  stations  indicated 
by  dagger  (t). 

ABIZONA    (TUCSON   MAGNETIC  OBSKBVATOBY). 

{H.  B.  McCOMB,  July  1,  1918,  to  July  81,  1918 ;  William  H.  Cullum,  Aug.  1,  1918,  to 

June  80.  1919.] 

At  the  magnetic  observatory  at  Tucson,  Ariz.,  the  magnetic  instruments  have 
been  in  almost  continuous  operation  recording  variations  in  declination,  hori- 
zontal and  vertica}  intensity. 

Scale  value  observations  were  made  at  least  once  a  month,  and  whenever 
readjustment  of  instruments  made  them  necessary. 

Absolute  observations  were  made  once  a  week  except  in  July. 

The  Bosch  Omori  seismograph  was  in  continuous  operation  except  on  one 
day,  August  14.    Nineteen  earthquakes  were  recorded  during  the  year. 

Meteorological  observations  were  made  as  usual. 

Contracts  were  let  near  the  end  of  June,  1919,  for  a  new  2,000-gallon  water 
tank,  and  the  erection  of  a  shed  to  house  gasoline  and  kerosene  tanks.  These 
were  necessary  improvements.  The  several  buildings  of  the  observatory  are 
in  good  condition. 

ILLINOIS,  INDIANA,  IOWA,  AND  MICHIGAN. 
[W.  W.  MlBRBTMON.] 

Stations  occupisd. — IlIinolB :  Seneca.t  Indiana :  Cambridge  Clty,t  BUlford^t  New 
Castle,  and  five  auzUlary  stations.  North  Manchester,!  Richmond,*  Rochester,*  and  ttw 
auxiliary  stations,  Schneider,!  and  Walkerton.l  Iowa :  Cambridge,!  Coon  RapldsJt  DaT- 
«nport,t  Des  Moines,*  Grlnnellit  Hemdon,!  Manning,!  Madrid,!  Neola,!  Peru,t  Perry4 
RushTille-t    Michigan:  Grand  Rapids,!  and  seven  auxiliary  stations. 

Between  July  1  and  September  14,  the  three  magnetic  elements  were  deter- 
mined at  the  places  named.  Old  stations  were  reoccupied  at  the  places  marked 
by  an  asterisk  (♦).  New  stations  were  established  at  places  marked  by  a 
<iagger  (t).  Stations  were  occupied,  but  not  permanently  marked,  at  the 
places  marked  by  a  double  dagger  ($). 

At  Davenport,  Iowa,  the  old  stations  could  not  be  found,  and  a  new  station 
was  established. 

Auxiliary  stations  were  occupied  as  follows:  Five  in  the  vicinity  of  Roches- 
ter, Ind. ;  five  in  the  vicinity  of  New  Castle,  Ind. ;  seven  in  the  vicinity  of 
Orand  Rapids,  Mich. 

A  meridian  line  was  laid  out  and  marked  at  the  new  station  at  Grand 
Rapids.  This  was  done  at  the  request  of  the  superintendent  of  parks  and  the 
-county  surveyor  and  engineer. 
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Requests  from  many  surveyors,  engineers,  and  others  for  magnetic  data  were 
received  and  forwarded  to  the  Washington  ofBce, 

Alaska. 

[J.  W.  Maupin,  Commanding  Steamer  (7o«mof.] 

Sum  MART  OP  BB8ULT8. — Trlangolatlon  (tertiary) :  28  square  miles  of  area  covered,  18 
aignal  poles  erected,  16  stations  in  main  scheme  occapied  for  horizontal  measores,  18 
iceograpnic  positions  determined.  Toposraphv :  16  square  miles  of  area  surveyed,  21 
miles  of  coast  line  surveyed,  4  miles  of  creeks  surveyed,  1  topographic  sheet  flnisned, 
scale  1 :  10,000.  Hydrography :  1  square  mile  of  area  covered,  84  miles  run  while  sound- 
ing, 696  positions  determined  (double  angles).  2,847  soundings  made,  8  tidal  stations 
established,  2  hydrographic  sheets  finished,  s<»le  1 : 2,500. 

A  party  was  organized  in  July,  1918,  to  make  a  hydrographic  survey  of  the 
north  end  of  Wrangell  Narrows  in  vicinity  of  Petersburg,  southeastern  Alaska. 
The  steamer  Cosmos  was  assigned  for  the  transportation  of  the  party. 

Field  work  began  July  25,  and  closed  August  28. 

The  work  contemplated  was  a  close  development  by  sounding,  and  with  the 
harbor  sweep  of  an  area  extending  from  a  point  opposite  Petersburg  to  the 
north  end  of  Wrangell  Narrows,  where  the  latter  empties  into  Frederick  Sound. 
The  harbor  sweep  was  used  for  the  purpose  of  locating  possible  bowlders. 

Most  of  the  old  trlangulation  stations  were  recovered,  and  by  the  addition  of 
two  new  stations  located  by  sextant  cuts,  sufficient  control  for  the  work  was 
obtained. 

The  soundings  were  taken  very  close  together,  and  in  addition  to  the  depths 
shown  on  the  sheet,  many  hours  were  spent  in  feeling  over  the  bottom  for 
I)ossible  bowlders.  The  very  largo  scale  on  which  the  work  was  done,  and  the 
strong  currents  running  in  whirlpools  and  eddies  which  would  set  the  launch 
in  all  directions  at  times,  made  an  accurate  development  extremely  difficult 

The  harbor-sweep  work  was  attended  with  so  many  difficulties  that  at  times 
it  seemed  an  impossibility  to  cover  the  ground  by  this  method.  In  order  to 
withstand  the  force  of  the  current  It  was  necessary  to  use  2-inch  pipe  on  the 
sweep,  which  made  it  very  heavy,  and  it  was  operated  with  great  difficulty  by 
the  few  men  who  could  work  In  the  contracted  space  on  the  stern  of  the  launch. 
With  a  maximum  current  of  5  knots,  the  sweep  extending  30  feet  below  the 
surface  of  the  water,  the  difficulties  In  maneuvering  the  launch  to  cover  accu- 
rately an  area  with  a  sweep  pipe  only  6  meters  wide  were  extreme.  Each  day 
the  party  continued  work  as  long  as  the  current  would  permit,  when  the  pipes 
would  break  and  make  it  necessary  to  lay  ofiC  for  repairs.  During  the  work 
the  sweep  broke  12  times,  and  much  tlm^  was  consumed  In  repair  work.  Buoys 
were  planted  and  located,  which  helped  to  keep  the  launch  within  the  area 
which  was  being  developed,  and  by  continued  effort  the  ground  was  covered 
as  closely  as  possible.  The  several  small  spaces  between  the  recorded  sweep 
lines  were  also  covered  In  maneuvering  the  launch  back  and  forth  during  the 
process  of  starting  a  line. 

The  results  obtained  agree  very  closely  with  the  original  survey  made  in 
1910.  At  a  point  180  meters  N.  60  W.  (true)  from  signal  boat,  a  depth  of  12 
feet  was  obtained  where  14  feet  was  previously  shown.  This  Is  considered  one 
-of  the  crucial  spots  of  the  work,  and  from  all  reports  (including  eyewitnesses) 
it  is  where  several  vessels  have  grounded.  After  the  completion  of  this  survey 
the  superintendent  of  lighthouses  at  Ketchikan,  Alaska,  stated  his  Intentions 
of  placing  a  buoy  on  this  spot,  and  a  blue  print  was  furnished  him  by  this  party 
for  use  In  locating  same. 

On  August  31  the  Cosmos  left  Petersburg  for  Ketchikan,  arriving  the  same 
■day.  After  making  necessary  preparations.  Including  a  trip  to  Metlakatla  to 
obtain  equipment  needed  for  work  required  at  Keete  Inlet,  the  vessel  left 
Ketchikan  on  September  5,  arriving  at  Keete  Inlet  the  same  afternoon.  On  the 
next  day  the  Cosmos  was  unloaded,  a  camp,  tide  staff,  and  bench  marks  were 
established,  and  on  the  following  day  the  Cosmos  proceeded  to  Craig,  Alaska, 
to  remove  the  automatic  tide  gauge  which  had  been  In  operation  there.  Three 
days'  tidal  observations  were  made  simultaneously  at  Craig  and  Keete  Inlet, 
and  after  leveling  to  the  bench  marks  and  removing  the  tide  gauge  the  Cosmos 
returned  to  Keete  Inlet  on  September  11. 

The  season's  work  at  Keete  Inlet  opened  September  11  and  closed  September 
80,  during  which  period  there  were  but  16  working  days. 

In  this  time  a  scheme  of  trlangulation  consisting  of  18  stations  and  8  figures 
in  the  main  scheme  was  completed,  and  1  topographic  sheet  was  completed. 
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Keete  Inlet  was  found  to  extend  about  twice  as  far  Inland  as  shown  on  the- 
chart,  which  proportionately  Increased  the  work  required  to  be  done. 

The  Cosmos  returned  to  Ketchikan  October  6,  where  a  site  was  selected  for 
a  proposed  boathouse.  Three  days  were  spent  In  establishing  an  automatic  tide 
gauge,  bench  marks,  and  tide  staff  at  Ketchikan,  and  two  days  in  laying  up  the 
Cosmos  at  Metlakatla. 

The  party  sailed  for  Seattle  on  October  19,  arriving  October  21. 

[B.  B.  Hand.] 

SuMMABT  OF  RESULTS. — ^Topographv :  1  Moare  mile  of  area  tnrreyed,  6  miles  of  gm- 
era!  coast  line  ^surveyed,  1  topographic  sheet  finished,  scale  1 :  5.000.  Hydrography :  1.S 
sqnare  miles  of  area  covered,  79.7  miles  run  whUe  sounding,  1,603  posiaons  determined 
(doable  angles),  8,763  soundings  made,  2  hydrographic  sheets  finished,  scale  1:5.000. 
Hydrography  (wire  drag)  :  24.8  square  mUes  of  area  dragged,  59.8  miles  run  whUe 
drax^g,  2,189  positions  determined  (double  angles),  8  wire-drag  sheets  finished,  scales 

The  wire-drag  survey  at  Anchorage,  Knlk  Arm,  Alaska,  In  progress  at  the 
beginning  of  the  fiscal  year,  was  completed  July  28. 

On  account  of  the  rapid  currents  In  this  locality  the  use  of  the  drag  was 
possible  only  at  the  time  of  slack  water,  and  to  Insure  accuracy,  It  was  neces- 
sary to  supplement  the  work  of  the  drag  by  sounding  with  the  lead  over  places 
where  the  depths  appeared  doubtful.  So  far  as  conditions  permitted  the  drag 
was  set  to  within  3  to  5  feet  of  the  bottom,  and  to  a  depth  of  about  30  feet. 
Inside  the  SO^foot  curve  the  water  shoals  rapidly,  and  is  not  to  be  regarded  as 
navigable. 

No  dangers  were  found  of  Importance  to  shipping.  In  the  area  Immediately 
south  of  a  point  midway  between  Woronzof  and  Mackenzie,  the  drag  often 
caught  on  spots  with  less  water  than  indicated  by  the  soundings.  The  drag 
passed  over  them  all  when  set  at  35  feet.  This  locality  is  not  in  the  steamer 
track  of  vessels. 

The  drag  was  passed  a  number  of  times  over  the  previously  reported  shoal 
that  lies  northwestward  and  a  half  mile  from  the  proposed  wharf.  Sounding 
developed  a  least  depth  of  33  feet ;  the  wire  brought  up  at  30  feet  but  cleared 
at  an  effective  depth  of  27.  Vessels  should  be  careful  when  maneuvering  around 
the  new  wharf  at  low  tide,  but  at  present  It  is  well  up  beyond  the  fairway. 

On  July  30  the  party  left  Anchorage  for  Port  Chatham,  arriving  on  August  1- 

At  Port  Chatham  quarters  were  found  with  the  Whitney  &  Lass  Mining  Co., 
which  is  developing  valuable  chrome  ore  holdings  in  the  vicinity  of  Claim  Point 
Since  this  company  was  having  difficulties  through  the  refusal  of  the  steamshp 
companies,  on  account  of  Inadequate  surveys,  to  send  vessels  to  their  wharf, 
and  as  the  immediate  need  for  this  ore  In  munitions  making  was  the  deter^ 
mining  factor  In  sending  the  party  to  this  place,  an  investigation  was  first 
begun  of  the  bight  between  Kelp  and  Claim  Points  where  the  mine  dock  Is 
located.  A  detailed  topographic  and  hydrographlc  survey  was  made  on  a 
scale  of  1:5,000,  without  finding  any  hidden  obstructions.  A  beacon  and  a 
range  were  established,  and  blue  prints  of  the  survey  made,  and  on  August 
23,  23  days  after  the  arrival  of  the  party,  vessels  began  to  come  to  the  wharf 
for  ore. 

After  issuing  the  chart,  operations  with  the  drag  showed  that  shoal  water 
extends  farther  off  Claim  Point  than  previously  shown,  though  nothing  dan- 
gerous was  found.  Tracings  were  made  showing  the  additional  soundings  off 
Claim  Point,  and  furnished  to  those  to  whom  the  blue  prints  had  been  sent, 
and  one  was  forwarded  to  the  Seattle  field  station,  that  the  data  might  appear 
on  future  prints  from  the  original  tracing  filed  there. 

No  sounding  was  done  at  Port  Chatham  except  for  the  above-mentioned 
survey,  and  the  plane-table  work  outside  of  these  consisted  In  locating  signals 
for  the  wire-drag  operations.  The  drag  work  was  carried  up  to  the  head  of 
Port  Chatham  over  all  the  navigable  area  and  anchorage  ground.  The  dragging 
was  extended  from  outside  Chatham  Island  through  all  the  waters  of  less  than 
20  fathoms  depth  across  to  Elizabeth  Island,  and  over  all  of  the  area  In  the 
west  entrance  between  this  Island  and  the  mainland  to  the  20-fathom  curve, 
running  Into  the  bight  between  Kelp  and  Claim  Points  where  the  mining  camp 
Is  situated.  Spots  off  the  west  end  of  Elizabeth  Island  and  off  Koyoktolik 
Bay,  designated  In  the  Instructions  for  this  work,  were  swept  over.  A  group 
of  Irregular  soundings  on  chart  8,580  on  the  east  side  of  the  channel  between 
Elizabeth  Island  and  the  mainland,  and  east  of  the  north  end  of  that  Island, 
and  directly  In  the  steamer  track,  was  dragged  over  without  result. 
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For  the  reduction  of  soundings  simultaneous  observations  of  tides  were 
imade,  and  referred  to  a  bench  mark  established  at  the  head  of  the  port  by 
H.  W.  Rhodes  In  1906.  Three  permanent  tidal  bench  marks  were  established 
on  the  cllfFs  at  the  end  of  the  mine  wharf  opposite  the  tide  staff. 

A  small  drag  handled  by  a  motor  dory  and  a  pulling  boat  was  devised  for 
the  purpose  of  sweeping  close  to  the  bottom  in  areas  where  the  longer  drag 
and  the  launches  could  not  be  used  to  advantage, 

About  the  middle  of  September  the  party  proceeded  to  Seldovia  to  investi- 
gate a  reported  rock  near  the  Anderson  wharf.  This  rock,  with  9  feet  of  water 
over  it,  was  found  180  feet  off  this  dock.  The  water  front  was  revised  while 
locating  signals. 

Work  at  Seldovia  and  Port  Chatham  was  completed  September  24,  and  on 
the  27th  the  party  left  for  Seattle.  Wash.,  arriving  October  13. 

Work  at  Halibut  Cove,  Kachemak  Bay,  for  which  orders  had  been  issued, 
was  not  undertaken  owing  to  the  lateness  of  the  season. 

[J.  W.  Gbbbn.] 

Stations  occupibd. — Alaska:  Alltak  Bay,  Anchorage,  Chicaloon,  Chitiiia.  Cordova. 
Fairbanks,  Fort  Llsciun,  Fort  Yukon.  Holy  Cross,  Hot  Sprinn.  Elokrines,  Matanuska 
Junction.  Montana  Creek,  Nenana,  Nuiato,  Itampart,  and  Seward. 

Field  magnetic  observations  in  Alaska  begun  in  June,  1918,  were  in  progress 
at  the  beginning  of  the  fiscal  year,  two  stations.  Eagle  and  Circle,  having  been 
occupied. 

Between  July  1  and  the  close  of  the  season  on  October  12  observations  of 
the  three  magnetic  elements  were  made  at  the  stations  named  above.  Of  the 
Yukon  River  stations  established  in  1908,  which  were  reoccupied  during  this 
season,  only  one,  that  at  Circle,  could  be  found.  Observations  were  secured 
in  the  immediate  vicinity  of  the  old  station,  and  a  new  station  was  established 
nearly  a  mile  south  of  the  former  station. 

At  Fort  Yukon,  the  station  which  in  1908  was  placed  about  150  feet  from 
the  river  bank,  was  found  to  be  only  20  feet  away  from  the  bank,  due  to  the 
river  undermining  and  cutting  away  the  bank.  At  this  place  repeat  observa- 
tions were  obtained  at  the  old  station,  and  then  a  new  station  was  established 
about  one-fourth  mile  back  from  the  river,  in  order  to  insure  a  determination 
^f  the  annual  change  at  a  future  date. 

All  other  stations  along  the  Yukon  River  were  found  intact,  and  most  of 
them  hi  a  fair  state  of  preservation. 

New  stations  were  established  on  the  Tanana  River  at  Hot  Springs,  Nenana, 
and  Fairbanks.  Stations  were  established  at  Chitina  and  McCarthy  along  the 
Copper  River  Railway;  at  Cordova,  Fort  Llscum,  and  Seward  in  the  vicinity 
of  Prince  William  Sound ;  at  Anchorage,  Matanuska  Junction,  Chicaloon,  and 
Montana  Creek  along  the  new  Government  railway,  and  at  Alltak  Bay  at  the 
southern  end  of  Kodiak  Island. 

After  the  return  of  the  observer  to  Sitka  comparison  observations  were 
obtained  with  the  set  of  field  instruments  and  the  observatory  instruments.  ' 

SITKA  MAGNETIC   OBSEBVATOBT. 
[F.  P.   ULBICH.] 

The  usual  observations  were  recorded  during  the  year  with  practically  no 
interruption. 

The  magnetic  variation  Instruments  have  continued  in  satisfactory  operation. 

Absolute  observations  were  made  each  week. 

Comparison  observations  necessary  on  account  of  the  change  in  location  of 
the  absolute  observatory,  and  for  instrumental  comparisons,  were  made  in 
October. 

Time  corrrections  were  obtained  each  week  at  the  local  cable  oflJce  of  the 
United  States  Signal  Corps.  Time  signals  are  received  each  day  by  cable  from 
Mare  Island. 

The  seismograph  was  kept  in  almost  continuous  operation,  and  20  shocks 
were  recorded,  all  of  small  magnitude. 

A  new  fence  was  put  around  the  office  lot,  a  new  walk  put  down,  and  the 
grading  of  the  lot  was  completed.  A  new  azimuth  mark  was  set,  and'  the 
azimuth  determined  by  angular  measurements  from  the  old  azimuth  mark. 

Meteorological  observations  consisting  of  temperature  and  barometer  read^ 
ings,  state  of  the  weather,  and  other  meteorological  phenomenon  were  con- 
tinued. 

Necessary  repairs  were  made  to  the  office  buildings. 
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PoBTo  Rico. 

yiEQITES   MAGNETIC   OBSEBVATOBT. 

[Wallacs  M.  Hill.] 

At  the  magnetic  observatory  at  Vieques,  P.  R.,  a  practically  contlniioiis 
record  was  obtained  with  the  magnetograph  and  seismograph.  The  usual  ab- 
solute observations  were  made  of  the  declination,  dip,  and  horizontal  Intensity. 

Adjustments  were  made  of  the  D  and  H  variometers,  the  seismograph^  and 
the  earth  inductor.  Scale-value  observations  were  made  once  each  month,  and 
more  frequently  when  the  necessity  arose  on  account  of  the  adjustment  of  an 
instrument. 

On  October  11,  a  severe  earthquake  shock  occurred  at  the  west  end  of  Porto 
Rico,  and  during  the  remainder  of  the  month  a  constant  succession  of  tremors 
of  varying  intensity  were  recorded  on  the  seismograph.  On  November  12  a 
strong  shock  was  recorded  from  the  same  region,  and  then  the  tremors  prac- 
tically ceased. 

At  the  beginning  of  the  first  severe  shock  the  recording  needles  were  jarred 
from  the  pivots  of  both  components,  but  a  good  record  of  the  second  strong 
shock  was  obtained  upon  the  E-W  component,  although  the  needle  of  the  N-S 
component  was  jarred  from  the  drum. 

The  two  experts,  Prof.  Reid  and  Prof.  Jagger,  who  were  sent  by  the  Gov- 
ernment to  investigate  the  cause  and  results  of  this  earthquake,  visited  the 
observatory,  and  examined  a  good  typical  record  made  on  November  12. 

The  only  instrument  disturbed  by  the  earthquake  was  the  D  variometer, 
which  was  slightly  jarred  out  of  leveL 

Several  other  strong  earthquake  shocks,  apparently  from  South  America, 
were  also  recorded. 

Tremors  of  slight  intensity  were  noted  occasionally  which  had  the  same 
general  appearance  as  those  occurring  during  the  large  disturbances  of  Oc- 
tober, 1918,  in  Porto  Rico. 

It  was  found  necessary  to  make  a  readjustment  of  the  long  magnet  of  the 
magnetometer. 

Readings  of  the  meteorological  instruments  were  taken  each  day. 

Two  compass  declinometers  were  standardized,  and  special  scallngs  were 
taken  from  the  magnetograms  for  the  period  of  the  eclipse  of  May  29,  1919. 

VntaiN  ISLAITDS. 
[O.   W.   SWAINSON.] 

Summary  of  bbsults. — Reconnolssance :  Length  of  scheme  13  miles,  81  sqiiare  miles 
of  area  covered,  11  lines  of  Intervlsiblllty  determined,  7  points  selected  for  scheme. 
Base  lines :  2  secondary  base  lines  measured,  lengths  1  mile  and  1.77  miles.  Triangola- 
tlQn :  606  square  miles  of  area  covered.  117  slfirnal  poles  erected,  5  observing  tripoda  and 
scaffolds  built  (heights  6  to  80  feet),  4  observing  scaffolds  built  (heights  !(),  12,  14,  mud 
16  feet),  48  stations  in  main  scheme  occupied  for  horizontal  measures,  2  stations  In 
supplemental  schemes  occupied  for  horizontal  measures,  46  stations  occupied  for  vertleal 
measures,  155  geographic  positions  determined.  48  elevations  determined  trlgonometri- 
cally.  Levellne:  2  permanent  bench  marks  established.  1.8  miles  of  levels  run.  Mag- 
netic work :  6  land  stations  occupied  for  magnetic  declination.  Topography :  58  sqnrnre 
miles  of  area  surveyed,  128  miles  of  detailed  shore  line  surveyed,  10  miles  of  shore  Une 
of  ponds  surveyed,  86  miles  of  road  surveyed,  0  topographic  sheets  finished,  soalt 
1 :  10,000. 

On  July  1,  1918,  the  topographic  survey  of  the  Virgin  Islands,  begun  In  Feb- 
ruary, 1918,  at  the  request  of  the  Navy  Department,  was  in  progress. 

The  work  contemplated  Included  a  complete  scheme  of  trlangulation  extended 
from  the  line  "East  End,  Vieques  Island  to  Savana  Island,**  established  in 
1900 ;  the  measurenfent  of  a  base  line  on  each  of  the  Islands  of  St.  Thomas  and 
St.  John,  detailed  topography  of  the  shore  line  and  entire  area  of  the  islands 
on  a  scale  of  1 :  10,000,  with  contour  intervals  of  20  feet,  and  the  determinati<m ' 
of  magnetic  declination  with  the  compass  declinometer. 

As  the  survey  was  undertaken  at  the  request  of  the  Navy  Department,  the 
governor  of  the  Islands,  the  civil  engineer  of  the  Navy  in  charge  of  engineering 
operation  on  the  Islands,  and  the  commanding  officer  of  the  naval  vessel  sta- 
tioned at  St.  Thomas  were  consulted  from  time  to  time. 

As  the  result  of  these  consultations  several  pieces  of  work  were  done  for 
the  Navy,  and  tracings  of  positions  of  the  topographic  sheets  were  famished 
when  desired. 

Up  to  July  1  the  tHangulation  had  been  carried  as  far  as  the  passage  be- 
tween St.  Thonfas  and  St.  John.    From  there  it  was  continued  eastward  until 
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on  December  31  the  whole  scheme  In  this  direction  was  nearly  completed.  A 
few  of  the  most  eastern  stations  remained  to  be  established  and  occupied. 

Five  stations  were  established  on  neighboring  British  territory,  and  sites 
for  two  more  were  selected,  making  seven  in  all. 

Central-point  figures  were  used  rather  than  quadrilaterals.  These  gave  the 
greatest  number  of  stations  on  both  sides  of  the  Islands  of  St.  Thomas  and  St. 
John  with  which  to  cut  In  stations  for  topographic  control  with  the  least  num- 
ber of  angles  to  observe. 

Stations  were  established  about  1  mile  apart  along  the  shore  line,  and  cut 
in  by  trlangulation.  Flags  were  placed  in  trees  on  top  of  the  prominent  hills, 
and  located  by  triangulation.  These  were  for  the  topographic  control.  All 
stations,  except  the  flags  on  the  hilltops,  were  permanently  marked  and 
described. 

At  the  beginning  of  the  fiscal  year  about  half  of  the  field  work  on  topographic 
sheets  A,  B,  and  C  was  finished.  By  December  31  all  of  these  sheets,  with  the 
exception  of  a  couple  of  days'  work  on  outlying  islands,  which  work  was  pre- 
vented by  high  seas,  and  sheet  E  were  finished,  and  about  half  of  sheet  D. 
The  office  work  on  sheets  B  and  C  was  practically  completed. 

The  numerous  trails,  called  roads,  were  so  winding  that  they  were  run  in 
most  cases  by  plane-table  compass  traverses,  the  elevation  being  carried 
forward  with  the  alidade,  and  checked  wherever  a  triangulation  flag  was 
visible.    The  traverse  was  checked  by  three-point  flxes  wherever  possible. 

A  considerable  part  of  the  islands  was  under  cultivation  during  the  slave 
days,  but  the  Islands  are  now  covered  by  dense  growths  of  vines,  bush,  and 
trees  from  15  to  30  feet  high.  This  made  the  interior  topography  diflacult.  On 
this  account  frequent  topographic  stations  were  established  and  marked  along 
the  various  trails  wherever  a  good  three-point  determination  could  be  obtained, 
so  that  future  surveyors  could  have  plenty  of  points  to  which  to  tie  in  the 
land  surveys. 

Two  topographic  parties  were  In  continuous  operation.  Each  party  was 
in  charge  of  an  ofllcer.    There  were  four  men  to  a  party. 

In  the  course  of  the  triangulation  tangent  cuts  were  taken  to  Little  Tobago 
Island,  Big  Tobago  Island,  and  Watson  Rock.  These  cuts  plotted  on  the  ex- 
isting chart  put  the  islands  several  hundred  meters  farther  west  than  shown 
on  the  chart    St.  Thomas  and  St.  John  seem  to  be  fairly  correct. 

When  the  arrangements  were  being  made  In  Washington  to  begin  this  survey, 
it  was  thought  that  one  year,  at  the  most,  would  be  needed  to  complete  it. 
However,  before  the  first  two  topographic  sheets  were  finished,  it  was  seen 
that  the  entire  survey  could  not  be  finished  within  one  year.  It  was  found 
that  the  country  was  more  heavily  timbered  than  had  been  thought,  and  con- 
sequently it  was  more  difficult  to  obtain  the  desired  accuracy  and  detail. 

By  January  1,  1919,  the  triangulation  had  been  carried  as  far  eastward  as 
Estate  Carolina,  on  St  John,  and  most  of  the  other  stations  in  the  St.  John 
scheme  had  been  established.  The  base  lines  of  St.  Thomas  and  St  John 
had  been  measured.  Field  work  on  topographic  sheets  B,  C,  and  E  was  com- 
pleted, and  that  on  sheet  A  practically  so.  Sheet  D  was  about  half  finished 
and  sheet  F  was  Just  started. 

In  other  words  the  triangulation  of  St  Thomas  and  St.  John  was  nine- 
tenths  finished ;  five-sixths  of  the  topography  of  St  Thomas  and  one-fifth  that 
of  St.  John  were  completed. 

The  triangulation  was  continued  in  the  same  manner  as  previously.  The 
remaining  stations  of  the  St.  John  scheme  were  occupied.  These  included  sta- 
tions on  the  neighboring  British  islands. 

On  February  1,  the  triangulation  in  that  section  being  finished,  the  chief 
of  party  broke  camp,  and  moved  to  St.  Thomas,  where  arrangements  were 
made  to  move  headquarters  to  St.  Croix. 

While  in  St.  Thomas  the  chief  of  party  called  upon  the  Governor  of  the 
Virgin  Islands  to  inform  him  regarding  the  progress  of  the  survey,  and  to 
request  the  assistance  of  a  submarine  chaser  when  the  survey  of  Frenchman's 
Cap  was  made,  and  when  the  inter-island  triangulation  was  carried  out.  The 
governor  said  that  the  matter  would  be  given  consideration. 

Headquarters  were  moved  to  St.  Croix  on  February  9.  A  month  was  spent 
on  office  work,  consisting  of  getting  up  the  semiannual  report,  and  computing 
geographic  positions. 

The  party  started  to  build  triangulation  signals  on  St  Croix,  March  12.  A 
base  site  was  selected,  and  the  base  net  laid  out.    The  base  line  was  not  meas- 
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ured,  however,  until  May  2  as  it  was  desired  to  have  the  services  of  the  m^ 
from  one  of  the  topographic  parties  when  the  measuring  was  done.  This  was 
in  order  to  save  expenses  as  well  as  to  have  experienced  men  handling  the  tape. 

In  order  to  have  the  hase  line  a  multiple  of  25  meters,  and  thus  avoid  a 
measurement  of  10  or  15  meters  with  the  steel  pociset  tape,  one  end  of  the  base 
line  was  not  established  until  the  base-tape  support  stakes  were  set.  CSonse- 
quently  no  trlangulation  station  from  which  this  end  of  the  base  line  was  to  be 
observed  on  could  be  occupied  until  the  base  was  measured,  without  the  neces- 
sity of  reoccupying  the  station.  Therefore  a  large  part  of  the  base-net  scheme 
was  established,  and  signal  poles  erected  before  any  otMEserving  was  done. 

A  quadrilateral  composed  of  the  stations  East  End  (Vieques),  Saba,  Mount 
Eagle  (St.  Croix),  and  Caledonia  (near  Hams  Bluff  Light)  was  selected  as  the 
best  means  of  carrying  the  geographic  position  and  azimuth  over  to  St.  Groix. 
The  observing  on  this  quadrilateral  was  delayed  until  all  field  work  on  the 
topography  of  St  John  was  finished.  Arrangements  were  made  for  the  use  of  a 
submarine  chaser  to  take  the  party  to  Vieques,  and  stand  by  until  the  survey 
was  finished. 

Everything  was  in  readiness  on  May  12,  so  the  various  light  keepers  and 
observers  took  their  stations.  The  party  at  each  of  the  four  stations  had  an 
electric  signal  lamp,  an  acetylene  signal  lamp,  and  a  heliotrope. 

Atmospheric  conditions  were  bad  the  first  week,  but  all  of  the  observing  at 
the  four  stations  was  completed  the  second  week.  Four  sets  of  observatioDS 
were  taken.  A  set  consisted  of  six  measures  of  each  angle  with  the  telescope 
direct,' and  six  of  the  explement  with  the  telescope  reveraed. 

The  electric  lamps  were  found  to  give  the  best  satisfaction.    They  threw  a 

smaller  but  stronger  beam  of  light  than  the  acetylene  lamps,  and,  consequently, 

.  could  be  seen  better  by  the  observer.    The  heliotropes  could  not  be  seen  over 

the  long  sides  and  diagonals  except  occasionally.    The  longest  distance  was 

.  63,418  meters. 

After  the  interisland  triangulation  was  completed  all  parties  were  moved 
to  St.  Croix.  There  the  topographers  did  office  work  on  their  St  Thomas  and 
St  John  sheets,  the  chief  of  party  carried  on  the  triangulation,  and  the  new 
.officer  sent  down  to  relieve  one  of  the  others  did  computing. 

At  the  close  of  the  fiscal  year  the  triangulation  of  St.  Ooix  had  been  ex- 
tended from  the  western  end  of  the  island  to  Christiansted. 

Two  topographic  parties  were  kept  In  the  field  as  previously.  They  finished 
the  topography  of  St  Thomas  on  February  10,  and  of  St  John  on  May  3.  The 
topographers  then  assisted  in  the  interisland  triangulation,  after  which  they 
did  office  work  on  their  sheets.  It  was  desired  to  send  the  sheets  to  Washing- 
ton as  soon  as  possible,  therefore  no  field  work  on  St  Croix  was  allowed  to 
interfere  with  the  completion  of  these  sheets  for  mailing.  A  field  draftsman 
assisted  in  the  Inldng  of  the  sheets. 

An  automobile  was  used  for  the  triangulation  on  St.  Croix.  This  proved  to 
be  an  efficient  method  of  transportation. 

A  submarine  chaser  was  placed  c^t  the  disposal  of  the  party  for  the  survey  of 
Frenchmans  Cap  and  the  interisland  triangulation. 

Endeavor  was  made  to  comply  with  the  wishes  of  the  Navy  officials,  and  for 
that  purpose  freqxient  consultations  were  had  with  the  various  aids  to  the 
governor.  They,  in  their  turn,  were  very  courteous,  and  rendered  all  possible 
assistance  to  the  party. 

Hawaiian  Islands. 

honolulu  acagnetic  obsebvatobt. 

[Frank  Nbumann.] 

At  the  magnetic  observatory  at  Ewa,  Hawaii,  the  three  magnetic  variometers 
were  kept  in  continuous  operation,  and  double  sets  of  absolute  observations 
were  made  weekly,  in  order  to  determine  base-line  values.  Scale-value  observa- 
tions were  made  monthly  on  the  two  intensity  variometers  as  heretofore.  Very 
little  trouble  was  experienced  with  the  working  of  these  instruments,  and  tbB 
only  abrupt  changes  of  base  line  occurred  when  necessary  adjustments  were 
made  in  December.  The  scale  value  at  the  Z  variometer  shows  a  uniform 
:lncrease. 
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The  Milne  seismograph  was  also  kept  in  continuous  operation,  and  all  earth- 
<iuakes  were  recorded.  As  the  past  winter  was  one  of  the  driest  in  years,  no 
trouble  was  experienced  on  account  of  humidity  or  tilting  of  the  pendulum. 

All  comt)utatlons  and  tabulations  were  submitted  as  heretofore.  Base-line 
values  were  determined,  and  the  hourly  means  of  the  three  magnetic  variometer 
traces  were  tabulated — also  maximum  and  minimum  ordinates.  Reports  were 
also  submitted  of  all  earthquakes.  Time  observations  were  made  three  or 
four  times  a  month  with  a  sextant. 

Meteorological  observations  were  made  as  follows:  Antemeridian,  inside  and 
outside  humidity ;  postmeridian,  outside  humidity,  maximum  and  minimum  tem- 
peratures, and  rainfall.  Outside  thermograph  traces  were  obtained  and  the 
general  state  of  the  weather  noted.  Monthly  reports  were  submitted  to  the 
local  Weather  Bureau  office  in  Honolulu. 

Philippine  Islands. 

(Fbsmont  MoRsa,  Director  of  Coast  Soryeys,  July  1,  1918,  to  Feb.  10,  1910;  Hugh  C. 
Dbnson^  Director  of  Coast  Sanreys,  Feb.  11,  1919,  to  June  80,  1919.] 

During  the  year  the  field  work  of  the  survey  was  with  a  reduced  force,  the 
number  of  ships  in  commission  being  three — the  Pathfinder,  Fathomer,  and 
Romhlon,  Instead  of  the  five  that  were  continuously  employed  previous  to  the 
war. 

In  consequence  of  this  reduction  In  force  the  output  of  field  sheets  was  cur- 
tailed, and  also  the  output  of  finished  drawings  from  the  Manila  office.  The 
latter  was  also  affected  by  the  outbreak  of  Spanish  Influenza  In  Manila,  which 
at  one  time  resulted  In  the  absence  of  more  than  one-half  of  the  office  force. 

The  same  disease  ran  Its  course  among  the  complements  of  the  surveying 
vessels.  First,  and  In  a  mild  form,  It  went  through  the  Fathomer;  later  It  laid 
up  the  crew  and  officers  of  the  Romblon;  and  finally.  In  a  more  severe  form.  It 
struck  the  Pathfinder  while  she  was  engaged  In  her  regular  work  on  the  Pala- 
wan coast,  and  took  toll  of  eight  lives  from  among  the  Filipino  crew  before  It 
was  finally  overcome.  It  should  be  stated  that  the  victims  were  among  those 
who  had  joined  the  ship  at  Puerta  Prlncesa  or  had  been  previously  subject  to 
the  malarial  fevers  which  are  so  prevalent  on  the  Palawan  coast. 

There  were  no  changes  In  personnel  In  the  office  during  the  period  covered  by 
this  report  and  the  routine  continued  as  usual. 

Tracings  for  two  new  charts  and  two  complete  new  editions  of  charts  and 
four  tracings  for  correction  pieces,  were  forwarded  to  the  Washington  office, 
besides  miscellaneous  corrections  and  new  information  for  reprints  of  otjier 
-charts.  On  June  30  there  were  10  chart  drawings,  consisting  of  new  charts, 
new  editions,  or  correction  pieces,  In  progress. 

More  than  the  usual  amount  of  miscellaneous  work  was  done  in  furnishing 
navigators  with  advance  Information,  and  the  military,  naval,  and  insular 
authorities  with  tracings  of  field  sheets,  or  blue  prints  from  those  tracings. 

The  computing  division  continued  as  usual  to  care  for  the  triangulatlon  and 
tidal  records,  furnish  data  to  the  various  United  States  Government  and 
insular  authorities  as  requested,  and  to  keep  up  the  office  computations. 

The  chart  division  attended  to  the  sale  of  charts  and  other  publications,  and 
distributed  Sections  VI  and  VII  of  the  Philippine  Islands  Sailing  Directions, 
which  were  received  from  the  printer  subsequent  to  July  1.  The  manuscript 
copy  of  Philippine  Coast  Pilot,  Part  I,  was  completed  in  August,  and  sent  to 
Washington  to  be  printed. 

The  geographical  division  of  the  office  continued  the  work  of  preparing 
topographical  maps  of  various  sections  of  the  Islands.  The  tracings  for  map 
No.  6  were  forwarded  to  Washington  to  be  printed  in  December.  This  map 
covers  the  eastern  part  of  central  Luzon.  Map  No.  100,  covering  the  entire 
Archipelago  on  a  scale  of  1 : 1,000,000,  was  in  process  of  printing  during  the 
first  half  of  the  fiscal  year.  Four  other  topographic  maps  were  in  hand  on 
June  30  in  various  stages  of  preparation. 

Regular  meetings  of  the  Philippine  Committee  on  Geographical  Names  were 
held  monthly,  and  a  great  amount  of  work  was  accomplished  toward  correcting 
and  unifying  the  spelling  of  names  of  the  barrios  of  the  island.  The  card  index 
of  these  names  was  completed,  and  has  been  of  great  assistance.  By  its  help 
much  has  been  done  to  make  the  spelling  of  the  same  names  alike  in  the 
various  Provinces. 

156180— COM  1919 58 


Digitized  by  VjOOQIC 


914  BEPOBTS  OF  THE  DEPAETMENT  OF  COMMERCE. 

[A.  M.  SoBiBBALSKi^  Commanding  Steamer  Pathfinder,} 

Summary  of  bbsults. — ^Triangulatlon :  122  square  miles  of  area  covered,  11  stgnat 
poles  erected,  1  obserrine  tripod  and  scalfold  built  (height  104  feet),  8  stationa  in  main 
scheme  occupied  for  horizontal  measures,  18  stations  in  supplemental  schemes  occnpied 
for  horizontal  measures,  6  stations  occupied  for  yertlcal  measures,  24  geographic  posi- 
tions determined,  12  elevations  determined  trogonometrically.  Topography:  404  sqotn 
miles  of  area  surveved,  98  miles  of  general  coast  line  surveyed,  56  miles  of  shore  line 
of  rivers  surveyed,  4  miles  of  shore  line  of  creeks  surveyed,  22  miles  of  roads  surveved, 

7  topographic  sheets  finished,  scales  1 :  20,000,  1 :  40,000.  and  1 :  10,000.  Hydrograpny: 
852.0  square  miles  of  area  covered,  8.277.6  miles  run  while  sounding,  59,841  soundingB 
made,  14  tidal  stations  established,  4  current  stations  occupied,  7  hydrographic  sheets 
finished,  scales  1 :  20,000,  1 :  40,000,  and  1 :  80,000. 

On  July  1,  1918,  the  steamer  Pathfinder  was  at  Puerto  Prineesa,  Palawan. 
The  party  was  engaged  on  the  expansion  net  from  the  Iwahlg  base. 

This  base  line  Is  on  level  ground  in  a  valley  surrounded  by  high  mountains, 
and  to  expand  from  the  base  to  the  main  scheme  triangulation,  it  was  necessary 
to  occupy  four  mountain  peaks,  Mount  Beaufort,  Thumb  Peak,  Stavely,  and 
Central.  Each  of  these  peaks  Is  above  3,000  feet,  and  6  to  10  miles  inland, 
making  it  an  arduous  task  to  reach  and  occupy  them.  Besides,  the  observa- 
tions were  hampered  by  smoky,  hazy  weather.  On  account  of  the  poor  visi- 
bility and,  probably,  on  account  of  the  great  difference  of  elevation  between 
stations,  the  observations  were  not  as  good  as  in  the  rest  of  the  main  scheme, 
but  were  within  the  requirements  .of  accuracy. 

While  these  observations  were  in  progress,  the  ship  and  one  launch  party 
were  engaged  on  hydrography  and  topography  to  the  southward  of  Calva 
Point 

During  the  early  part  of  August  the  ship  was  at  Manila  for  minor  repairs 
and  supplies. 

Upon  the  return  of  the  ship  to  the  working  grounds,  work  on  the  hydrography 
and  topography  was  resumed.  Two  stations  in  the  main  scheme,  Galatugas 
and  Albion  Head,  were  reoccupied. 

On  September  15,  the  ship  was  called  to  Manila  to  certify  to  repair  vouchers. 
As  the  ship  took  coal  at  the  same  time,  this  did  not  interfere  materially  with 
the  work,  although  Mr.  Auld  was  left  at  a  distant  triangulation  station  for  26 
days,  and  had  to  live  on  the  country  most  of  the  time. 

During  October  the  boilers  were  cleaned  at  Puerto  Prineesa,  and  at  the 
same  time  the  party  was  engaged  on  a  special  tidal  investigation. 

By  October  27  the  northeast  monsoon  was  well  established  in  full  force. 
The  work  was  hampered  not  only  by  the  heavy  wind  and  sea  but  even  more 
by  the  haze  which  always  accompanies  a  strong  wind  that  brings  rain. 

On  November  8  the  whole  ship's  complement,  officers  and  men,  was  taken  ill 
with  Spanish  influenza.  Nothing  had  been  heard  of  the  spread  of  this  disease 
throughout  the  world,  and  it  alarmed  the  party  all  the  more  for  that  reason. 
It  proved  very  serious.  Eight  of  the  crew  died,  and  many  others  did  not 
recover  completely  for  over, a  month.  The  director  sent  the  Romblon  with  an 
additional  medical  officer,  and  the  ship  had  to  return  to  Manila  in  order  to 
secure  hospital  accommodations ;  the  crew  was  in  no  condition  to  do  any  work, 
but  most  of  the  men  who  were  ill  requested  their  discharges,  and  on  Dec^nber 

8  the  ship  returned  to  the  working  grounds  with  practically  a  new  crew. 
The  results  of  the  season's  work  were  as  follows : 

Triangulation. — ^The  Iwahlg  base  was  connected  to  the  main  scheme,  on  the 
line  Thumb  Peak-Central.  The  two  values  of  this  line  as  computed  in  the 
field  check  very  closely. 

Two  stations  in  the  main  scheme,  Calatugas  and  Albion  Head,  were  reoccu- 
pied to  observe  some  angles  which  had  been  omitted  in  the  previous  season's 
work. 

The  supplementary  scheme  of  triangulation  was  extended  to  Bivouac  Point 
where  it  joins  the  main  scheme.  This  system  starts  from  the  main-scheme 
line  Arena-Sombrero  and  extends  northward  to  the  station  Prom,  which  Is 
connected  with  the  main  scheme;  and  it  has  now  been  connected  with  the 
main  scheme  at  the  southern  end,  so  that  the  whole  system  can  be  adjusted  to 
fit  the  main  scheme. 

Topography. — ^The  topography  of  Puerto  Prineesa  was  completed.  On  this 
sheet  were  Included  all  of  the  town  of  Puerto  Prineesa  and  all  of  the  Iwahlg 
Penal  Colony.  These  settlements,  together  with  the  numerous  streams  entering 
the  bay,  made  so  much  detail  that  it  took  a  long  time  to  complete  the  sheet, 
while  the  difficult  country,  mostly  mangrove  swamps,  made  it  an  arduous  task. 
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The  topography  was  extended  from  Calver  Point  to  Relief  Point,  where  It 
joins  the  work  of  the  steamer  Romblon  at  triangulatlon  station  Shore,  thus 
completing  the  topography  of  the  east  coast  of  Palawan. 

Tagalinog  Island  was  completed  on  a  separate  sheet  on  a  scale  of  1 :  10,000. 

In  order  to  show  the  contours  from  Inagauan  to  Bivouac  Point  it  was  nec- 
essary to  lay  out  a  1:40,000  sheet,  as  the  mountains  are  well  back  from 
the  coast,  beyond  the  limits  of  a  1 :  20,000. 

Hydrography. — ^The  hydrography  of  Puerto  Princesa  was  completed,  all  the 
Intricate  area  in  the  northern  part  of  the  bay  being  closely  developed.  This 
fine  harbor  will  some  day  be  of  much  more  importance  than  at  present 

A  good  typhoon  anchorage  was  developed  back  of  Malanao  Island,  but 
the  reported  passage  was  found  so  narrow  and  tortuous  as  to  be  impracticable. 

The  large  number  of  shoals  off  the  coast  between  Aborlan  and  Panacan  re- 
quired an  unusual  amount  of  dose  development. 

A  good  clear  channel,  though  narrow,  as  well  as  an  excellent  anchorage  in 
northeast  weather  were  developed  between  Rasa  Island  and  the  mainland. 

The  inshore  work  was  carried  to  Bivouac  Point. 

It  was  planned  to  finish  the  ship  work  to  a  line  north  of  Tagalinog  Island, 
but  the  unusually  hazy  weather  during  the  southwest  monsoon,  together  with 
the  fact  that  the  northeast  monsoon  set  in  earlier  than  was  expected,  made  it 
impossible  to  carry  out  this  plan.  An  area  of  about  28  square  miles  east  of 
Rasa  Island  remains  to  be  completed;  another  area  of  about  8  square  miles 
south  of  Rasa  Island  could  not  be  finished;  otherwise  the  hydrography  is 
completed  out  to  the  100-fathom  curve  to  a  line  south  of  Bivouac  Point. 

Altnacraig  Shoal  was  developed,  and  a  1-fathom  spot  found  remarkably 
close  to  the  position  indicated  on  the  chart;  but  there  seems  to  be  much 
shoal  water  to  the  southward  which  has  not  been  examined. 

An  area  of  about  8  square  miles  near  Tagalinog  Island  was  examined,  while 
a  party  was  building  a  tall  hydrographic  signal  on  the  island. 

No  sounding  tubes  were  used  in  this  season's  work,  all  soundings  being  taken 
either  with  a  hand  lead  (up  to  40  fathoms)  or  up  and  down  with  wire. 

An  automatic  tide  gauge  was  kept  in  continuous  operation  at  Puerto 
Princesa.  Tide  staffs  were  established  at  Aborlan  and  Panacan,  and  rea<t 
when  hydrography  was  in  progress  in  the  vicinity. 

A  special  tidal  investigation  was  made  of  the  remarkable  seiches  in  Puerto 
Princesa.  Ten  tide  staffs  were  simultaneously  observed,  while  currents  were 
observed  at  the  entrance.  The  results  are  as  predicted,  the  seiches  are  almost 
simultaneous  all  over  the  bay,  being  very  slight  at  the  entrance  and  increas- 
ing in  amplitude  toward  the  head  of  the  bay.  Several  fine  series  of  oscilla- 
tions were  recorded. 

Puerto  Princesa  was  made  the  headquarters  of  the  ship,  although  coal  was 
obtained  at  Manila,  a  run  of  360  miles. 

The  work  was  much  appreciated  by  the  people  In  Palawan.  Everyone 
here  is  directly  or  indirectly  Interested  in  shipping,  and  they  have  had  so 
much  difficulty  in  getting  vessels  to  come  here,  on  account  of  the  unreliability 
of  former  charts,  that  it  is  natural  for  them  to  be  interested.  But  they  show 
an  intelligent  appreciation  of  the  enormous  amount  of  work  and  expense  nec- 
essary to  carry  out  the  work,  and  they  have  been  most  willing  to  cooperate 
in  any  way  possible. 

Information  was  furnished  to  the  masters  of  the  following  vessels: 
Mindanao,  Midget,  Poseidon,  Pilar,  Alphonso,  Palawan,  and  Capt.  Coppens, 
besides  the  provincial  authorities  and  various  shippers. 

On  January  1,  1919,  the  steamer  Pathfinder  was  engaged  on  the  survey  of 
the  east  coast  of  Palawan  in  the  vicinity  of  Rasa  Island.  Although  the  north- 
east monsoon  Is  usually  very  strong  at  this  time,  a  typhoon  which  passed  to 
the  northward  In  the  latter  part  of  December  caused  a  cessation  of  the  strong 
northeast  winds ;  taking  advantage  of  this  spell  of  good  weather.  It  was  possible 
to  fill  in  all  the  gaps  in  the  work,  and  leave  it  with  no  "  splits." 

The  ship  and  one  launch  party  were  kept  in  operation  up  to  January  17.  On  the 
following  day  the  northeast  monsoon  set  in  strong  again,  and  work  could  not 
be  continued,  so  the  ship  returned  to  Manila  for  repairs,  after  taking  some  coal 
and  dismantling  the  tide  gauge  at  Puerto  Princesa. 

As  a  result  of  this  month's  work,  all  the  hydrography  was  completed  out  to 
the  100-fathom  curve  east  of  longitude  117°  59'  and  north  of  latitude  9**  00'. 
The  inshore  hydrography  was  extended  a  few  miles  to  the  westward  of  this  line. 

Current  observations  were  taken  while  the  ship  was  anchored  on  some  of 
the  offshore  reefs.    The  series  were  too  short  to  be  of  much  value,  but  it  ap- 
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pears  that  the  current  is  much  stronger  near  the  100-fathom  curve,  which  here 
follows  the  edge  of  a  shelf,  than  farther  inshore. 

The  ship  arrived  at  Manila  on  January  24.  The  boilers  were  cleaned,  and 
then  the  vessel  proceeded  to  Olongapo  for  repairs.  Instructions  from  the  ol&ce 
required  competitive  bids,  so  the  vessel  returned  to  Manila.  The  bids  were 
opened  on  February  24,  and  the  results  wirelessed  to  Washington;  owing  to 
an  unfortunate  delay  in  the  transmission  of  the  messages,  no  answer  was  re- 
ceived until  March  8.  As  soon  as  authority  had  been  received,  the  vessel  p«>- 
ceeded  to  Olongapo,  arriving  on  March  10.  Work  on  the  repairs  was  im- 
mediately begun,  and  on  March  11  the  vessel  was  docked.  On  March  15  the 
command  of  the  vessel  was  temporarily  transferred  to  Robert  J.  Auld,  Jr. 

IE.  R.  Hand,  Commanding  Steamer  Pathfinder,  Apr.  16  to  Jnne  80,  1010.] 

Bum  MART  OF  EBSULTB. — ^Magnetlc  work:  Ship  completely  swung  at  2  sea  stationa. 
Hydrography:  12.661  sqnare  miles  of  area  covered,  3,724  miles  run  while  soandlag,  90 
positions  determined  (double  angles),  166  positions  determined  astronomically.  7SS 
soundings  made,  1  hydrographic  sheet  finished,  scale  of  hydrographlc  sheets  1 :  200,000 
and  1:400,000. 

On  March  29  when  the  command  of  the  Pathfinder  was  transferred,  the 
vessel  was  undergoing  repairs  at  the  Olongapo  Naval  Station.  The  vessel  left 
the  station  with  some  items  of  repairs  uncompleted,  and  arrived  in  Manila 
April  1. 

After  making  the  necessary  preparations  the  vessel  left  Manila  April  11 
under  instructions  for  deep-sea  hydrographic  work  in  the  Sulu  Sea. 

The  vessel  arrived  at  Puerto  Princesa.  Palawan,  on  April  14,  and  on  the 
morning  of  April  16  started  east  on  the  initial  line  of  soundings. 

The  instructions  called  for  deep-sea  sounding  exclusively,  and  in  the  Sulu 
Sea.  The  work  was  to  be  shown  on  two  sheets.  Sheet  No.  1  covered  a  trian- 
gular area  Just  outside  Puerto  Princesa.  Sheet  2  (starting  immediately  below 
No.  1)  provided  for  the  development  of  an  east  and  west  strip  over  200  miles 
In  length  t)etween  parallels  9**  and  9**  32'  extending  from  the  known  soundings 
at  the  Palawan  coast  on  the  west  to  the  limits  of  old  work  along  the  Negros 
shore  on  the  east.  The  requirements  of  these  orders  were  in  substance  as  fol- 
lows :  Lines  should  be  run  east  and  west,  with  a  spacing  and  sounding  interval 
not  to  exceed  5  miles.  A  line  once  started  to  be  carried  without  interruption 
to  its  conclusion,  a  requirement  obviously  necessitating  day  and  night  run- 
ning. Careful  and  consistent  watch  for  new  dangers.  Ends  of  lines  to  be 
tied  to  shore  fixes,  and  offshore  positions  plotted  by  that  astronomical  method 
giving  the  utmost  accuracy  considering  the  time,  conditions,  and  bodies  avail- 
able, or  in  lieu  of  better  means,  by  dead  reckoning  strengthened  by  careful 
attention  to  correct  compass  deviations,  well  rated  log,  engine  turns  and  time, 
wind  and  current  velocities  and  directions ;  special  attention,  by  means  of  ^lit 
lines  and  shortened  sounding  Intervals,  to  that  ridge  which  appears  to  trend 
northeast  and  southwe.st  through  the  center  of  the  Sulu  Sea.  Careful  record 
to  be  kept  of  all  navigational  work,  and  astronomical  computations  to  be  sub- 
mitted with  the  sheets  at  the  end  of  the  season. 

The  orders  outlined  in  the  above  paragraph  were  carried  out 

Work  was  continued  until  June  20,  when  the  vessel  returned  to  Manila  for 
the  completion  of  repairs. 

A  careful  search  was  made  for  Rubl  Reef  reported  In  1902.  An  area  of  600 
square  miles  was  covered  with  lines  about  2i  miles  apart,  and  soundings  at  the 
same  Interval.  The  bottom  was  found  to  be  regular,  sloping  gently  toward  a 
550-fathom  spot  over  20  miles  to  the  northward.  The  soundings  In  the  locality 
of  the  reported  danger  run  700  fathoms  and  over.  It  Is  recommended  that 
Rubl  Reef  be  removed  from  the  chart 

[H.  B.  Campbell,  Commanding  Steamer  Romltlon.} 

Summary  of  rssults. — ^Trlangulatlon :  116.2  square  miles  of  area  covered.  1  signal 
pole  erected,  1  station  In  main  scheme  occupied  for  horizontal  measures,  7  stations  in 
supplemental  schemes  occupied  for  horizontal  measures,  8  geographic  positions  deter- 
mined. Leveling:  2  permanent  bench  marks  established,  0.2  mile  of  lems  run.  Topog- 
raphy: 102.4  square  miles  of  area  surveyed,  66.5  miles  of  general  coast  line  sorreTea, 
1.7  miles  of  shore  line  of  rivers  surveyed,  3  topographic  sheets  finished,  scale  1 :  20.000. 
Hydrography:  608.7  square  miles  of  area  covered,  8,624.2  miles  run  while  sounding, 
0.071  positions  determined  (double  angles) ,  56.066  soundings  made,  2  tidal  stations 
established,  3  hydrographic  sheets  finished,  scales  1 :  20,000  and  1 :  40,000. 

On  July  1,  1918,  the  Romblon  left  the  working  grounds  for  Manila,  arriving 
on  July  4.  Minor  repairs  were  completed,  stores  were  on  board,  and  the  ship 
was  ready  to  sail  on  July  22,  but  was  delayed  until  July  26  by  distant  typhoons. 
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From  August  2  to  October  9  work  was  continued  off  the  southeast  coast  of 
Palawan,  and  tbree  trips  to  Sandakan,  British  North  Borneo,  were  made  for 
coal.  On  each  of  these  trips  two  camp  parties  were  left  on  the  working 
grounds. 

Leaving  for  Manila  on  October  10,  the  vessel  arrived  October  12,  and  was 
ready  to  sail  on  October  25,  on  which  date  the  epidemic  of  Spanish  Influenza 
laid  up  15  men.  Spreading  rapidly  to  all  hands,  the  epidemic  held  the  party  Id 
Manila  until  November  12,  when,  by  transferring  some  of  the  crew  of  the 
Fathcmer  to  the  Romblon,  It  was  possible  to  go  to  the  assistance  of  the  Path- 
finder at  Puerto  Prlncesa,  In  accordance  with  orders. 

Arriving  in  Puerto  Prlncesa  on  November  14,  on  November  16  five  men  were 
transferred  from  the  engineer  force  of  the  RombUm  to  the  Pathfinder,  to  enable 
the  latter  vessel  to  get  to  Manila.  From  then  until  November  25,  there  were 
from  three  to  five  men  sick  on  the  RomhUm,  and  It  was  not  thought  advisable 
to  go  to  the  working  grounds  where  the  vessel  would  be  very  short  handed,  as 
well  as  out  of  reach  of  medical  assistance  should  It  be  needed. 

On  November  26  the  ship  arrived  on  the  working  grounds,  and  continued 
work  until  December  19,  making  one  trip  to  Sandakan  for  coal.  During  this 
trip  to  Sandakan  one  camp  party  was  left  in  the  field.  The  Romblon  sailed  for 
Manila  December  20,  stopping  at  Puerto  Prlncesa  for  coal,  and  arrived  Id 
Manila  on  December  28.  On  December  24  the  boiler  was  blown  down  and 
general  overhauling  began. 

Both  the  ship  and  the  launch  were  engaged  continuously  on  hydrography 
when  the  weather  was  favorable,  the  launch  working  from  camp  the  greater 
part  of  the  time. 

In  spite  of  every  effort  being  made  by  the  party  on  the  ship  to  complete  the 
southern  portion  of  the  work  below  Brooke  Point,  the  plan  failed  on  account 
of  weather  conditions.  The  work  was  then  taken  up  closer  inshore,  between 
Brooke  Point  and  Island  Bay.  In  this  locality  a  system  of  1,200  meter  lines 
was  run  ofltehore,  outside  the  launch  work,  as  far  as  signals  could  usually  be 
seen.  In  the  deeper  water  outside  this  area,  lines  parallel  to  the  coast  were 
run,  whenever  the  weather  permitted  and  there  was  occasion  for  the  ship  to 
run  up  or  down  the  coast 

Afte^  the  monsoon  changed  to  northeast,  the  ship  worked  outside  and  near 
Island  Bay,  keeping  near  the  anchorage  and  running  as  short  a  distance  as 
possible  to  and  from  work. 

On  the  runs  to  Sandakan,  the  ship  sounded  whenever  the  weather  was  at  all 
favorable  This  resulted  in  six  lines  from  the  working  grounds  to  Oagayan 
Sulu.  along  the  100-fathom  curve,  and  in  three  lines  from  Cagayan  Sulu  to  the 
locality  of  Taganak  Island. 

The  launch  party,  working  from  a  camp  about  15  miles  south  of  Brooke 
Point,  spent  about  two  weeks  developing  shoals  in  that  locality.  When  the  mon- 
soon changed.  Inshore  work  on  the  exposed  coast  was  discontinued;  and  the 
launch  worked  in  and  off  Island  Bay. 

On  October  21  and  22  sounding  was  done  inside  the  breakwater  in  Manila 
Harbor  by  a  party  from  the  RambUm,  using  a  whal^)oat  and  the  launch. 

Two  topographic  sheets  were  completed,  and  a  Juncture  was  effected  with 
the  work  of  the  party  on  the  Pathfinder,  at  triangulation  station  Shore. 

The  only  triangulation  done  was  the  determination  of  the  positions  of  eight 
new  stations,  to  be  used  for  the  purpose  of  control  in  and  to  the  south  of 
Island  Bay.  Seven  of  these  stations  were  built  prior  to  July  1.  All  observlDfi^ 
was  done  after  that  date. 

From  August  5  to  October  5  a  staff  was  read  at  Brooke  Point  from  6  a.  m^ 
to  6  p.  nu,  and  an  automatic  gauge  was  maintained  in  Island  Bay.  Fron» 
November  26  to  December  19,  only  the  gauge  in  Island  Bay  was  operated. 

No  currents  were  observed  during  this  period. 

Even  early  in  August,  when  this  season  began,  the  haze  was  troublesome. 
It  steadily  grew  worse,  and  late  in  September,  there  were  times  when  the 
shore  could  not  be  distinguished  at  less  than  10  miles.  The  clouds  also  gave- 
more  trouble  than  early  in  the  year,  the  peaks  usually  being  covered  except 
for  a  very  short  time  at  sunrise  or  sunset. 

When  the  party  arrived  on  the  working  grounds  In  November,  the  northeast 
monsoon  had  set  In,  and  the  parties  worked  from  Island  Bay,  where  a  good* 
anchorage  was  to  be  had.  Very  little  work  was  done  by  the  ship  at  this  time. 
Even  when  signals  could  be  seen,  and  the  sea  was  smooth  enough  to  permit 
work,  the  facts  still  remained  that,  on  account  of  the  continual  sea  and  clouded* 
sky,  shoals  could  not  be  seen,  and  bottom  was  barely  visible  at  5  to  6  fathoms. 
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and  this  Id  a  locality  where  there  are  not  only  many  shoals,  but  where  they 
are  very  steep-to. 

On  October  12  while  approaching  Manila,  the  Romhlon  was  signaled  by  the 
steamer  Palatoan,  which  was  disabled  by  engine  trouble  near  San  Nicolas  Shoal 
Light.  At  their  request  the  Romblon  towed  the  Palawan  to  the  breakwater  at 
Manila. 

During  the  influenza  epidemic,  November  19  to  21,  the  Romblon  made  one 
trip  from  Puerto  Princesa  to  Brooke  Point,  taking  medicine  and  assistance  to 
the  natives.  This  trip  was  made  at  the  urgent  request  of  the  provincial  gover- 
nor at  a  time  when  field  work  was  impossible  because  of  the  weather.  The 
coal  burned  on  this  trip  was  replaced  by  the  provincial  government 

From  January  1  to  May  18  the  Romblon  was  tied  up  at  Engineer  Island, 
Manila,  \mdergoing  repaira  During  this  period  the  ship's  crew  was  engaged 
in  overhauling  machinery,  scaling,  painting,  etc. 

In  accordance  with  instructions  dated  February  25,  1919,  two  officers  with 
a  launch  party  from  the  Romblon  were  engaged  in  hydrography  on  Laguna 
de  Bay  from  March  3  to  April  19.  The  topography  in  this  locality*  was  found 
to  be  incorrect  in  places,  and  from  March  18  to  April  9  a  third  officer  with  a 
topographic  party  from  the  vessel  was  assigned  to  that  work. 

Upon  the  completion  of  repairs,  on  May  13,  six  months*  stores  were  on  board, 
coal  was  taken  at  Cavite,  and  the  vessel  sailed  for  the  working  grounds  tinder 
instructions  of  the  Director  of  Coast  Surveys,  dated  April  29,  1919. 

The  party  arrived  at  Guinayangan,  Tayabas  Province,  on  May  15,  and  work 
was  at  once  begun.  On  June  13,  it  was  necessary  to  leave  for  coal.  Two  topo- 
graphic parties  and  one  hydrographic  party  were  left  in  the  field  and  the  ship 
sailed  for  Manila,  arriving  on  June  16. 

A  few  minor  but  essential  repairs  were  made  at  Engineer  Island,  and  on 
June  23  the  vessel  left  for  Cavite,  where  coaling  was  completed  June  24.  Sail- 
ing direct  from  Cavite  on  that  date,  the  vessel  was  delayed  by  rough  weather 
and  a  low  barometer,  and  did  not  reach  the  working  grounds  until  June  28. 

The  field  work  had  progressed  satisfactorily,  and  leaving  two  parties  in 
camp,  the  vessel  proceeded  on  June  29  to  Port  Pusgo,  where  she  was  anchored 
on  June  30,  waiting  for  the  barometer  to  rise. 

The  trlangulation  In  the  locality  of  Laguna  de  Bay  was  not  done  by  this 
party.  However,  it  was  used  as  control  for  the  hydrography  executed  by  the 
party  from  this  vessel. 

Referring  to  the  trlangulation  at  the  head  of  Ragay  Gulf  near  the  mouth 
of  the  Guinayangan  River,  stations  Guinayangan,  Garcia,  and  Nasua  were 
recovered  without  difficulty,  and  from  the  line  Guinayangan  to  Garcia  a 
scheme  is  being  extended  up  the  river.  Before  any  observing  was  done,  inter- 
section stations  were  built,  and  these,  with  the  built-up  main-scheme  stations, 
have  furnished  excellent  control  for  hydrography  and  topography. 

It  was  necessary  in  the  river,  because  of  the  overhanging  mangrove,  to 
build  tripods  for  observing.  This  greatly  retarded  the  progress  of  the  work, 
and,  probably  on  account  of  the  strong  current,  affected  its  accuracy  somewhat 

The  hydrography  done  by  the  party  on  Laguna  de  Bay  was  very  thoroughly 
covered  in  the  descriptive  report  accompanying  the  hydrographic  sheets. 

At  Guinayangan,  as  the  sounding  barely  extends  outside  the  5-fathom  curve, 
it  was  all  done  by  launch  or  whaleboat 

The  launch  was  used  from  the  southern  limit  of  the  work  up  to  the  bar 
at  the  river  mouth.  The  depth  varies  from  about  6  fathoms  to  10  feet,  at 
low  water.  The  launch  was  run  as  slow  as  possible,  and  the  soundings  spaced 
as  closely  as  could  be  done  with  one  leadsman.  The  greater  part  of  the  area, 
that  inside  the  5-fathom  curve,  was  covered  with  50-meter  lines.  Outside  the 
5-fathom  curve  a  few  lines  100  meters  apart  were  run,  and  the  soundings  were 
also  spread  slightly  farther  apart 

From  a  depth  of  about  10  feet,  northward — that  is,  on  the  bar  itself — the 
whaleboat  only  was  used.  Fifty-meter  lines  were  run,  and  soundings  taken 
much  more  closely  than  would  be  possible  with  the  launch.  Under  about  9 
feet,  a  sounding  pole  was  used.  From  the  whaleboat  all  soundings  were  read 
to  the  lesser  half  foot 

The  control  for  the  work  consisted  of  trlangulation  stations  and  intersection 
stations,  supplemented  by  topographic  flags. 

At  Laguna  de  Bay  the  topography  consisted  only  of  revision  and  adjustment 
of  such  shore  line  as  was  found  to  be  very  much  out  by  the  hydrographic  party.  ■ 
The  usual  toiwgraphic  methods  were  used. 
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At  Guinayangan  two  sheets  are  partially  completed.  A  1 :  10,000  scale,  which 
covers  the  area  outside  the  river  mouth,  is  nearly  finished,  and  a  1 : 5,000  scale, 
covering  the  lower  portion  of  the  river,  is  about  half  finished. 

Good  control  Is  afforded  on  both  of  these  sheets  by  the  numerous  triangula- 
tion  stations.  On  the  1 :  5,000  sheet  considerable  delay  Is  being  caused  by  having 
to  wait  for  low  water. 

On  May  19  installation  of  the  automatic  gauge  at  Guinayangan  was  com- 
pleted. There  was  trouble  in  getting  a  satisfactory  curve,  but  this  diflaculty 
has  probably  been  overcome  by  the  change  In  the  location  of  the  gauge  made 
on  June  2  and  3. 

On  May  16  a  tide  staff  was  erected  at  Alunero.  Since  then  readings  were 
taken  from  7  a.  m.  to  5  p.  m.  six  days  a  week. 

[S.   D.   Win  SHIP,  Commanding  Steamer  Fathomer.} 

Summary  of  results. — Triangulation :  8  stations  In  supplemental  schemes  occupied 
for  horizontal  measures,  8  geo£rrapliic  positions  determined.  Macrnetic  work :  Ship  com- 
pletely swung  at  one  sea  station.  Topography :  0.2  square  mile  of  area  surveyed,  6 
miles  of  general  coast  line  surveyed,  scale  of  topographic  sheets  1 :  20,000.  Hydrography : 
1,131.3  square  miles  of  area  covered,  10,765  miles  run  while  sounding,  21,160  soundings 
made,  3  hydrographic  sheets  finished,  scales  1 :  20,000,  1 :  40,000,  and  1 :  80.000. 

•  Work  in  the  Cuyo  group,  on  which  this  party  was  engaged  at  the  end  of  the 
previous  fiscal  year,  was  continued  until  July  12,  when  orders  were  received 
to  return  to  Manila  for  repairs. 

While  the  party  was  in  Manila,  some  little  work  was  done  around  the  mouth 
of  the  Pasig  River  and  inside  the  breakwater,  under  ^>ecial  instructions  from 
the  Director.  At  the  request  of  the  commandant  of  the  navy  yard  at  Cavite 
an  officer  was  detailed  to  determine  the  angles  of  visibility  of  Sangly  Point 
Light. 

During  the  latter  part  of  July  the  majority  of  the  crew  was  taken  with 
Trancazo,  or  Spanish  Influenza.  On  one  occasion  for  several  days  only  two 
men  could  be  mustered  on  deck.    Fortunately  no  fatalities  occurred. 

Before  returning  to  the  work  in  Cuyo  West  Pass,  five  days  were  spent  in 
the  vicinity  of  Hog  Anchorage,  north  coast  of  Mindoro,  looking  for  two  reported 
shoals,  neither  of  which  was  found. 

September  11  found  the  party  again  in  Cuyo  West  Pass.  On  account  of 
poor  seeing  conditions  it  was  impossible  to  complete  the  triangulation  connect- 
ing the  Dalanganem  Islands  to  the  main  scheme,  though  constant  effort  was 
directed  toward  it.  The  months  of  May  and  June  are  the  best  suited  for  tri- 
angulation in  that  locality.  Sufficient  points  were  determined,  however,  to 
carry  on  the  hydrography  indefinitely. 

After  coaling  once  in  Hollo,  shortage  of  funds  made  It  necessary  to  coal 
in  Borneo.  On  two  trips  to  Sandakan,  British  North  Borneo,  two  sounding 
lines  were  run  as  far  as  North  Tubbataha  Reef. 

On  October  25,  while  returning  from  Sandakan,  the  Fathomer  grounded  on 
North  Tubbataha  Reef,  under  conditions  described  in  a  special  report.  It  was 
an  uncomfortable  experience  for  all  hands,  though  they  were  favored  with  the 
best  of  good  fortune  in  getting  off  without  aid  and  returning  to  Manila  under 
their  own  steam.  The  Fathomer  is  the  third  of  three  vessels  to  pile  up  on 
Black* Rock  in  the  past  three  years  and  the  only  one  to  get  off  without  help. 

On  arrival  in  Manila  on  November  1  it  was  found  that  all  shipyards  were  so 
busy  that  no  repairs  could  be  undertaken  on  the  Fathomer  until  January.  As 
it  did  not  seem  advisable  to  work  the  ship  during  heavy  weather  of  the  north- 
east monsoon  until  the  condition  of  the  hull  was  known,  the  ship  was  tied  up 
to  await  repairs.  In  the  meantime  the  crew  was  retained  and  the  entire  ship, 
both  inside  and  out,  was  given  a  thorough  overhauling,  which  was  badly  needed. 

While  In  the  field  the  party  had  no  hefidquarters.  A  tide  staff  was  main- 
tained at  Aracell,  Palawan,  a  party  camped  most  of  the  time  in  the  Dalanga- 
nem Islands,  mail  came  to  Cuyo,  and  the  ship  anchored  on  the  nearest  shoal  or 
drifted  if  no  anchorage  was  handy. 

From  January  1  to  April  15  the  Fathomer  laid  at  Engineers  Island,  Manila, 
undergoing  repairs.  During  this  period  she  received  a  thorough  overhauling, 
supervised  almost  continually  by  two  officers.  The  other  officers,  while  not  en- 
gaged in  some  special  assignment,  applied  themselves  to  the  field  records  of 
the  preceding  period. 

During  February  a  reconnoissance  was  made  of  Laguna  de  Bay,  and  prepara- 
tions made  to  start  a  survey  early  in  March. 

The  Laguna  de  Bay  party  started  March  1,  in  charge  of  an  officer  who  was 
attached  on  that  date  for  that  purpose.  He  had  with  him  another  officer  and 
a  crew  of  seven  men  from  this  vessel,  using  the  ship's  launch  and  cutter.    This 
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party  executed  hydrography  on  a  1 :  40,000  sheet,  until  April  10,  when  the  party 
was  recalled,  as  the  ship  was  leaving  for  the  south. 

On  April  15  the  ship  left  for  the  working  grounds. 

The  assignment  consisted  of  hydrography,  topography,  and  triangalation. 
The  unfinished  trlangulation  and  topography  of  the  Dalanganem  Islands  had  to 
he  done,  as  well  as  a  complete  survey  made  of  the  Cagayan  Islands.  The  trl- 
angulation of  the  Dalanganems  was  completed,  except  one  long  line  which  has 
haffled  all  attempts.  The  topography  was  soon  completed,  however,  and  a  party 
placed  on  the  Cagayan  Islands  to  reconnoiter,  lay  out  a  trlangulation  scheme, 
and  do  the  observing.    At  the  close  of  June  this  was  about  two-thirds  flniRhed. 

The  principal  work  is  the  hydrography.  It  consists  of  a  1 :  20,000  sheet  of 
the  Dalanganem  Islands,  a  1:80,000  sheet  of  Cuyo  West  Pass,  on  which  the 
party  has  been  working  for  a  year,  and  a  1 :  200,000  of  the  northern  part  of 
the  Sulu  Sea,  extending,  roughly,  from  Piedra  Blanca  south  to  the  Cagayan 
Islands,  west  to  Rubi  Reef,  north  to  Dumaran  Island,  and  east  to  Piedra 
Blanca,  besides  the  two  small  sheets  of  the  Cagayan  Islands,  which  have  not 
been  touched. 

The  1 :  80,000  sheet  was  worked  on  whenever  possible,  the  distance  nm  f6r 
coal  cutting  the  available  time  to  from  8  to  12  days  per  month.  On  those  days^ 
however,  the  ship  almost  invariably  worked  12  hours  a  day,  with  two  watches,* 
thus  taking  advantage  of  all  the  daylight  hours. 

The  1 :  200,000  sheet  is  aU  deep  water,  from  000  to  000  fathoms,  with  about 
25  soundings  of  greater  depth  In  the  southeastern  portion.  When  going  for 
coal,  a  line  was  run  both  going  and  coming,  fixing  each  end  to  shore  objects 
and  controlling  the  rest  by  astronomical  observations. 

In  addition  there  are  two  sdieets  covering  the  Cagayan  waters  themselves. 
One,  1 :  20,000,  takes  in  the  intimate  waters  of  the  group,  the  other,  1 :  40,000r 
takes  the  reefs  and  shoals  to  the  northeastward.  No  work  has  been  done  on 
these  sheets. 

During  the  entire  period  a  tide  gauge  was  maintained  at  Araceli,  Dumaran 
Island,  Palawan.  Mail  was  received  at  Cuyo,  and  coal  at  Sandakan,  Britlsb 
North  Borneo. 

After  June  3  a  camp  party,  consisting  of  one  ofilcer  and  five  men,  was  main- 
tained on  the  Cagayan  Islands,  occupied  in  reconnoissance  and  trlangulation. 

On  June  29  the  ship  returned  to  Manila,  under  orders  from  the  Director, 
leaving  a  party  in  the  field.  On  the  following  day  accounts  were  closed,  inven- 
tories were  signed,  and  the  command  turned  over  to  another  ofiScer  under 
orders  from  the  superintendent 

Special  Duty, 
inspection  of  aeronautical  exhibits  at  madison  squabe  gabden,  new 

YOBK,  N,  Y. 
[B.  O.  FtSCHBB.] 

On  March  13  an  inspection  was  made  of  the  aeronautical  exhibits  at  Madiaon 
Square  Garden  and  the  Sixty-ninth  Regiment  Armory,  New  York,  with  a  view 
to  gaining  such  knowledge  of  recent  developments  in  such  scientific  instru- 
ments and  apparatus  as  might  be  advantageously  used  in  the  work  of  the  Coast 
and  Geodetic  Survey.  The  exhibit  illustrating  the  latest  advances  In  aerial  sur- 
veying was  also  examined. 

The  part  of  the  exhibit  most  directly  relating  to  the  work  In  which  the  Goast 
and  Geodetic  Survey  is  engaged,  that  of  photographic  surveying  from  the  air, 
was  highly  interesting,  and  particularly  so  on  account  of  the  very  sOiort  space 
of  time  in  which  a  plan  of  an  extended  area  can  be  photographed,  enlarged, 
and  assembled  into  a  complete  whole. 

It  is  claimed  that  trained  men  can  obtain  the  photographs  for  mailing  an 
area  of  30  square  miles  in  one  hour's  filght.  A  map  of  the  route  from  Fort 
Sill  to  Wichita  Falls  was  made  from  4,200  exposures  obtained  in  00  flying  hours, 
by  students  in  training.  But,  as  the  topographer  on  the  ground,  having  before 
him  the  altitudes  of  the  points  he  establishes  almost  in  their  linear  extent, 
but  being  obliged  to  shift  his  station  frequently  to  observe  and  establish  hori- 
zontal distances,  the  aerial  topographer,  inversely,  at  once  obtains  all  the  latter, 
but  only  limited  information  as  to  the  heights  of  the  points  established. 

Information  was  obtained  in  regard  to  available  maps  produced  by  this 
method,  and  also  in  regard  to  a  new  aluminum  alloy  known  as  "  aderaU**  of 
which  samples  were  obtained  for  testing  with  a  view  to  possible  use  in  the 
construction  of  instruments. 
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DISTBIGT    OF    COLUMBIA. 
[H.  6.  AYUB.] 

Summary  of  results. — ^Topography :  2  acres  of  area  soryeyed,  1  topographic  sheet 
finished,  scale  1  Inch  to  20  feet. 

In  October,  at  the  request  of  the  Supervising  Architect  of  the  Treasury 
Department,  elevations  were  determined  at  20-foot  intervals  of  the  grounds 
In  the  rear  of  the  Hygienic  Laboratory,  Washington,  D.  C. 

This  plot  had  been  surveyed  originally  by  George  D.  Cowle  in  1912,  but 
several  changes  that  had  been  made  in  the  grades  necessitated  a  resurvey  be- 
fore plans  for  a  contemplated  new  building  could  be  drawn. 

The  results  of  the  survey  were  plotted  on  a  sheet  on  scale  of  1  inch  to  20 
feet  and  furnished  to  the  office  of  the  Supervising  Architect 

Two  assistants  to  act  as  recorder  and  rodman  were  furnished  by  the 
Supervising  Architect's  office  and  the  work  was  done  without  expense  to  the 
Survey. 

[F.  B.  T.  SiBMS.] 

In  conformity  with  a  request  from  the  Navy  Department,  a  trial  course  1 
nautical  mile  In  length  was  established  for  the  use  of  the  naval  air  station  at 
Anacostia,  D.  C. 

The  Navy  Department  furnished  the  boats,  men,  and  material  necessary 
for  this  work  and  field  work  was  In  progress  on  April  3,  4,  7,  9,  and  10,  1919. 

The  method  of  establishing  the  course  consisted  of  selecting  a  point  A,  on  the 
United  States  naval  magazine  wharf,  Bellevue,  readily  located  by  triangula- 
tion,  and  to  serve  as  a  point  on  the  southern  range  of  the  trial  course.  A 
suitable  course  for  hydroplanes  was  laid  off  on  hydrographlc  sheet,  scale 
1 :10,000,  along  the  east  edge  of  main  channel  1  mile  north  of  A ;  allowing 
also  for  a  safe  depth  of  water  for  the  approaching  and  leaving  course.  This 
course  was  found  to  be  14**  N.  19'  E. 

A  point  distant  1  nautical  mile  northwest  from  A,  along  the  azimuth  line 
14*  N.  14'  B.,  was  platted  on  topographic  sheet,  scale  1 : 4,800,  and  the  point 
C,  on  the  ground  corresponding  to  the  platted  position,  was  selected  by  Identi- 
fying certain  tc^)ographic  features  In  the  locality.  A  and  O,  however,  were 
found  not  to  be  Intervlslble ;  It  was  Impossible  to  find  two  such  points  1  mile 
apart  located  on  this  shore. 

The  two  points,  A  and  C,  were  located  by  trlangulatlon — the  azimuth  from 
A  to  C  was  found  to  be  14"  N.  20'  50"  S.,  and  the  distance  between  them 
1,928.27  meters,  exceeding  1  nautical  mile  (1,858.25  meters)  by  75.02  meters. 
It  is  seen  that  azimuth  A  to  0  Is  practically  the  same  as  that  of  the  course 
Itself,  and  for  the  sake  of  simplifying  the  computations  the  azimuth  N.  14* 
20'  50"  was  adopted.  The  azimuths  of  the  ranges,  therefore,  would  be  104' 
N.  20'  50"  E. 

It  remained  now  to  locate  a  point  B  on  the  northern  range  distant  1  mile 
from  A,  or  75.02  meters  from  C,  if  measured  in  a  direction  toward  A.  It  was 
necessary,  however,  to  measure  a  distance  along  edge  of  bluff  on  a  line  18*  80' 
to  the  left  of  the  direction  C  to  A,  or  79.11  meters,  establishing  the  point  B  on 
the  north  range.  (The  measurement  79.11  meters  was  made  along  series  of 
level  stakes  about  15  to  19  meters  apart.) 

Suitable  signals  were  then  built  to  mark  the  north  range,  one  of  them  being 
built  adjacent  to  the  stub  marking  B,  the  other  about  40  meters  Inshore  and  on 
the  azimuth  line  104"  N.  20'  50"  B.  through  B,  obtained  by  observing  angle  at  B 
between  distant  trlangulatlon  and  Inshore  range  signal.  (The  azimuth  to  the 
trlangulatlon  station  having  been  computed.) 

Two  signals  marking  the  south  range  were  built  on  the  azimuth  line  104* 
20'  50"  through  A,  the  front  range  being  placed  on  the  face  of  the  wharf, 
about  1  foot  away  from  A  and  the  other  range  was  built  on  shore  near  the 
wharf  and  about  80  meters  from  A.  It  was  found  Impracticable  to  locate  the 
rear  ranges  by  trlangulatlon,  as  they  were  not  visible  from  more  than  one 
trlangulatlon  station. 

The  ends  of  the  course  were  marked  by  buoys  In  order  to  place  a  buoy  on 
the  course,  the  angle  between  range  and  a  certain  Identified  object  was  taken 
from  the  topographic  sheet;  the  desired  spot  was  then  obtained  by  getting  on 
range  while  sighting  the  given  angle  between  range  and  object  with  a  sextant 

It  was  understood  that  the  buoys  and  moorings  are  to  be  replaced  later  by 
larger  gear  by  the  naval  air  station,  and  In  order  to  relocate  them,  cross  ranges 
were  noted  for  the  north-end  buoy  and  the  south-end  buoy. 
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HABYLAND. 
[B.  D.  Bbomlbt.] 

Work  was  undertaken  at  the  request  of  the  War  Department  for  the  purpose 
of  determining  by  triangulatlon  the  geographic  positions  of  certain  range 
towers  for  the  Aberdeen  Proving  Ground  from  Mulberry  Point  to  Love  Point, 
Kent  Island,  upper  Chesapeake  Bay. 

In  March  and  April*  1918,  several  towers  had  been  located  by  John  A. 
Daniels  as  far  south  as  Worton  Point.  These  were  found  inadequate  in 
number  and  range  for  the  large  guns  to  be  tested  at  the  grounds,  and  the 
scheme  was  therefore  extended  south  to  Love  Point,  Kent  Island. 

First  a  scheme  of  towers  was  selected  using  both  sides  of  the  bay.  This 
scheme  was  laid  out,  the  necessary  clearing  done,  and  signals  built.  After  the 
.observations  had  been  completed,  it  was  decided  by  the  proving-ground 
offidiBils  that  the  towers  on  the  western  shore  were  dangerous,  being  in  line 
of  fire  at  certain  ranges.  It  was  then  decided  to  place  extra  towers  on  the 
.eastern  shore  and  eliminate  all  proposed  locations  on  the  western  shore. 

With  this  new  scheme  in  view,  all  the  stations  had  to  be  reoccupied  and  a  new 
iist  of  directions  made  for  each  station,  Including  the  new  ones. 

The  towers  were  located  back  from  the  shore,  usually  about  100  meters, 
and  In  some  cases  400  meters,  which  necessitated  a  great  amount  of  clearing 
for  observations  of  range  firing  and  for  measuring  the  angles  of  the  triangula- 
tlon. 

The  towers  themselves  could  not  be  used  in  observing  the  angles  for  the 
triangulatlon,  as  they  were  only  single  towers  with  four  legs,  having  a  house 
at  the  top  10  feet  square.  Most  of  the  towers  were  not  built  when  the 
observing  was  done.  In  some  cases  the  instrument  was  set  on  a  special  tripod 
built  under  the  range  towers  and  sometimes  on  its  own  tripod  set  up  on  the 
ground  over  the  station  mark.  The  towers  are  eccentric  to  the  triangulatioD 
stations. 

There  were  three  regular  triangulatlon  stations  established. 

There  were  only  four  old  triangulatlon  stations  recovered  from  Love  Point, 
Kent  Island,  to  Turkey  Point  Lighthouse,  Turkey  Point,  and  it  was  nece^arj 
to  make  a  complete  scheme  of  triangulatlon  for  the  whole  of  the  upper  Cheea- 
peake  Bay. 

The  Aberdeen  Proving  Ground  furnished  recorders  and  laborers.  One  re- 
corder and  one  helper  were  used  in  the  triangulatlon  party.  Fifteen  men  and 
a  foreman  were  engaged  in  building  signals  and  clearing  trees  on  the  western 
shore  and  on  Pooles  Island.  On  the  eastern  shore  a  detail  of  12  soldiers  and 
1  sergeant  were  employed  cutting  trees,  marking  stations,  and  building  signals. 
The  detail  camped  along  in  the  different  places,  and  rations  were  furnished 
them  from  the  proving  grounds.  Transportation  was  furnished  by  the  prov- 
ing-ground  authorities  in  either  boat  or  automobile. 

In  all  there  were  42  stations  in  the  scheme,  Including  7  lighthouses  and  the  2 
range  lights  on  Pooles  Island. 

The  officials  of  the  Aberdeen  Proving  Ground  cooperated  in  the  work  i& 
Bvery  way  possible. 

FLOBIDA. 

[H.  Lbtpoldt.] 

In  February  a  conference  was  had  with  the  commanding  officer  of  the  naTal 
air  station  at  Miami,  Fla.,  for  the  purpose  of  ascertaining  to  what  extent  the 
method  of  topographic  surveying  by  airplane  would  be  useful  in  the  work  of 
the  U.  S.  Coast  and  Geodetic  Survey. 

The  commanding  officer  of  the  naval  air  station  was  Instructed  by  the  Navy 
Department  to  cooperate  with  the  party  of  the  Coast  and  Geodetic  Survey  at 
work  at  Miami,  and  to  render  every  assistance  which  would  not  actually  inter- 
fere with  the  military  operations  of  that  station. 

The  methods  used  in  aerial  photography  were  examined  and  a  report  made  ob 
the  subject. 

HASTLAI7D. 

[Paul  M.  Tbubblood.] 


SuHHABT  OF  RBBULTS. — ^Triangiilatlon :  182.5  sgnare  miles  of  area  covered,  80 ,^ 

poles  erected,  19  stations  in  main  scheme  occupied  for  horlsontal  measures,  8  statfoas  la 
snpplemental  schemes  occupied  for  borisontal  measures,  87  geographic  positions  delw- 
mmed. 

The  location  of  ranges,  torpedo  firing  course,  Potomac  River,  and  rerisicni  of 
triangulatlon,  Potomac  River,  Piney  Point  to  Blackistone  Island,  are  two  proj- 
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•ects  which  were  executed  as  one  continuous  piece  of  work  and  both  are  there- 
fore covered  in  a  single  abstract 

The  work  originally  requested  by  the  Navy  Department  was  the  establishment 
of  permanent  shore  ranges  for  a  torpedo  firing  course  in  the  Potomac  River. 
The  firing  point  was  to  be  defined  by  ranges  intersecting  at  a  point  2,500  yards 
south  of  Piney  Point  Lighthouse.  The  true  bearing  of  the  firing  range  was 
122®  from  this  point  (geodetic  azimuth  302*).  Cross  ranges  were  to  be  located 
which  would  intersect  the  firing  range  at  4,000-yard  intervals  from  the  firing 
point  up  to  20,000  yards.  The  cross  ranges  were  to  intersect  the  firing  range  at 
an  angle  of  approximately  90*,  the  shore  points  were  to  be  permanently  marked, 
and  they  were  to  be  far  enough  apart  to  make  a  **  sensitive  "  range ;  that  is,  so 
that  the  range  marks  would  open  considerably  for  a  slight  variation  from  the 
exact  Intersection. 

To  this  was  added  the  revision  of  triangulation  from  Piney  Point  Lighthouse 
to  Blackistone  Island,  so  as  to  furnish  geographic  positions,  lengths,  and  azi- 
muths for  the  firing  range  from  the  lo\<'er  proving  grounds. 

A  number  of  supplementary  points  were  added  to  the  main  scheme,  in  order 
to  have  a  sufficient  number  of  observing  stations  convenient  to  any  part  of  the 
river. 

Instructions  for  the  field  work  were  Issued  under  date  of  March  28,  and 
on  that  day  a  reconnoissance  trip  was  made  to  Millers  Wharf,  Md.  At  a  con- 
ference with  Capt  Miller  it  was  arranged  that  a  submarine  chaser  was  to  be 
detailed  by  the  Navy  and  a  working  party  and  equipment  were  to  be  supplied, 
while  the  Survey  was  to  furnish  the  instruments  and  any  additional  labor  and 
materials  that  might  be  necessary.    The  chaser  was  to  be  available  Api^il  21. 

On  April  19  the  chief  of  party  left  for  the  field.  A  room  for  the  storage  of 
instruments  and  for  computing  was  obtained  on  April  21,  and  on  the  22d  the 
submarine  chaser  arrived  with  the  working  party  and  equipment 

It  was  found  that  most  of  the  old-scheme  stations  of  the  triangulation  had 
been  lost  It  was  therefore  necessary  to  lay  out  a  new  scheme  of  simple  quad- 
rangles with  sufficient  points  to  determine  the  range  stations  by  intersection. 
The  reconnoissance  and  signal  building  were  done  at  the  same  time,  as  it  was 
found  that  the  original  figures  could  be  followed  in  a  general  way. 

Most  of  the  observing  was  done  by  the  chief  of  party,  using  the  7-lnch  Berger 
theodolite  No.  194.  Six  stations  were  occupied  by  Lieut.  Simpson  Barle.  The 
accuracy  of  the  work  as  indicated  by  the  triangle  closures  is  very  satisfactory. 

Valuable  assistance  was  rendered  by  Lieut  Earle  and  by  the  Navy  in  furnish- 
ing a  submarine  chaser,  working  party,  equipment,  and  signal-building  ma- 
terial. Lieut.  Earle  assisted  in  building  the  signals  and  marking  stations  in 
the  lower  reach  of  the  river,  and  did  all  of  this  work  in  the  upper  reach  from 
Piney  Point  to  Blackistone  Island.  He  also  did  a  considerable  amount  of  ob- 
serving and  assisted  in  every  way  possible  to  keep  the  work  going  smoothly. 

Kespectfully, 

E.  Lester  Jones, 

Superintendent. 
To  Hon.  William  C.  Kedfieij), 

Secretary  of  Cormnerce. 
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REPORT 

OF   THE 

SUPERVISING  INSPECTOR  GENERAL 

STEAMBOAT-INSPECTION  SERVICE. 


Depaktment  of  Commebge, 

Steamboat-Inspection  Service, 

Washington,  August  SO,  1919. 
Sm:  Herewith  is  submitted  the  report  of  the  operations  of  the 
Steamboat-Inspection  Service  for  the  fiscal  year  ended  June  30, 
3919,  as  required  by  section  4403,  Revised  Statutes,  and  the  Depart- 
ment regulations  relating  thereto. 

OBOANIZATION. 

The  following  positions  were  embraced  in  the  Steamboat-Inspection 
Service  at  the  close  of  business  on  Jime  30,  1919: 

At  Washington,  D.  C: 

Supervising  Inspector  General 1 

Deputy  Supervising  Inspector  General  (who  is  Acting  Supervising  Inspector 

General  in  the  absence  of  that  officer) 1 

Clerks 10 

Messen^ 1 

In  the  Service  at  large: 

Supervising  inspectors 11 

Traveling  inspectors S 

Local  inspectors  of  hulls 48 

Local  inspectors  of  boilers 48 

Assistant  inspectors  of  hulls 82 

Assistant  inspectors  of  boilers 83 

Clerks  to  boards  of  local  inspectors 97 

Total 386 

Sixty-four  permanent  positions  were  added  to  the  Service  during 
the  year,  as  follows: 

One  supervising  inspector  at  Seattle,  Wash.,  and  one  traveling 
inspector,  with  headquarters  in  the  ofl&ce  of  the  Supervising  Inspector 
General. 

One  clerk  in  the  oflBce  of  the  Supervising  Inspector  General, 
Washington,  D.  C. 

The  following  assistant  inspectors:  Two  assistant  inspectors  of 
hulls  and  three  assistant  inspectors  of  boilers — San  Francisco,  Calif. 
Two  assistant  inspectors  of  hulls  and  two  assistant  inspectors  of 
boUers— Cleveland,  Ohio.  One  assistant  inspector  of  hulls  and  twa 
assistant  inspectors  of  boilers — Philadelphia,  Pa.;  Seattle,  Wash.;. 
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and  Portland;  Oreg.  Two  assistant  inspectors  of  hulls  and  one 
assistant  inspector  of  boilers — New  York,  N.  Y.  One  assistant 
inspector  of  nulls  and  one  assistant  inspector  of  boilers — Boston, 
Mass.;  Milwaukee,  Wis.;  Los  Angeles,  Calif.;  New  London,  Conn.; 
And  Portland,  Me.  One  assistant  inspector  of  hulls — ^Baltimore, 
Md.;  New  Haven,  Conn.;  and  Norfolk,  Va.  One  assistant  inspector 
of  boilers — Chicago,  111. ;  Jacksonville,  Fla. ;  and  Toledo,  Ohio. 
Twenty-four  additional  clerks  were  added  to  the  Service  at  large. 

SUMMARY  OF  OFFICE   WORK. 

Following  is  a  summaiy  of  the  work  of  the  OflBce  of  the  Super- 
vising Inspector  General  for  the  year  ended  June  30,  1919: 

Oopiee  of  circular  letters  iflsued 149, 355 

Copies  of  Steamboat-Inspection  Service  bulletins  issued 28, 900 

Excursion  permits  reported  issued ^.  87 

Permits  to  use  oil  as  fuel  on  steamers. , 376 

Miscellaneous  accounts  examined  and  approved 2, 076 

Index  (card  system)  correspondence,  new  numbers 3, 012 

Estimated  number  of  letters  answered 28, 000 

Personal-expense  accounts  examined  and  approved 2, 756 

Daily  reports  of  inspectors  examined  and  approved 22, 630 

Returns  of  nonexpendable  property  received,  examined,  and  filed 64 

Returns  of  expendable  property  receivBd,  examined,  and  filed 64 

Requisitions  for  supplies,  printed  stationery,  and  blank  forms  received, 

examined,  and  approved •  950 

Reports  of  casualties  and  violations  of  law  recorded  and  filed 2, 051 

Special  reports  on  casualties  prepared  and  submitted  to  the  Secretary  of 

Commerce Ill 

Vessel-inspection  cards  received,  examined,  and  filed 31, 500 

Reports  of  tests  of  materials  at  mills  received,  recorded,  and  filed 2, 861 

Reports  examined  of  life  preservers  inspected  at  factory 979 

License  cards  received,  examined,  and  filed 36, 000 

Reports  of  absences  received,  examined,  and  filed 636 

Reports  of  circular  letters  acknowledged,  received,  examined,  and  filed 744 

Records  of  fusible  plugs  inserted  in  boilers  received,  examined,  and  filed ...  9, 600 
Invoices  of  supplies,  blank  forms,  and  printed  stationery  received,  checked, 

and  forwarded 4, 500 

EXPENDITURES . 

Following  is  a  detailed  account  of  the  expenditures  for  the  year 
«nded  June  30,  1919: 

Salaries,  Supervising  Inspector  General,  Deputy  Supervising  Inspector 
General,  supervising  and  local  inspectors,  assistant  inspectors,  travel- 
ing inspectors,  and  clerks  to  local  boards $685, 707. 58 

Salaries,  clerks,  and  messenger  in  the  Office  pf  the  Supervising  Inspector 
General  at  Washington,  D.  C 14, 361.05 

Total 700,068.63 

Traveling  expenses  (actual) 88, 884. 06 

Rents,  offices 29,825.63 

Furnitiu-e,  instruments,  etc.,  and  repairs  to  same 11, 590. 44 

Stationery,  supplies,  and  transportation  of  same 8, 328^  84 

Telephone  rents  and  tel^^rams 4, 426. 28 

Witnesses'  fees  and  mileage  in  cases  of  investigation 646. 24 

Ice,  fuel,  and  electric  light 579. 78 

Janitor  service 264.00 

Toilet  service,  laundry,  soap,  etc 256. 46 

Marine  publications  and  official  railway  guides 70.00 
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Movinff  offices $59.60 

Miscellaneous 128.00 

Total  traveling  and  miscellaneous  expenses 145,059.33 

Salaries  as  noted  above 700, 068. 63 

Total  expenditures  for  year  ended  June  30, 1919 845, 127. 96 

Total  expenditures  for  year  ended  June  30, 1918 654, 880. 00 

Increase,  1919 190,247.96 

Salaries,  1919 700,068.63 

Salaries,  1918 534,202.37 

Increase,  1919 165, 866. 26 

0)ntingent  expenses^  1919 145, 059. 33 

CJontii^nt  expenses,  1918 120, 677. 63 

Increase,  1919 *. 24, 381. 70 

Rents,  1919 29, 825. 63 

Eents,  1918 20,337.49 

Increase,  1919 9,488.14 

Traveling  expenses,  1919 88, 884. 06 

Traveling  expenses,  1918 81,273.44 

Increase,  1919 7,610.62 

A  comparison  of  the  expenditures  of  the  Bureau  for  the  year 
•ended  June  30,  1919,  with  the  previous  year  wiU  show  that  there 
were  increases  in  nearly  all  items  of  expenditure.  The  increases 
in  salaries  and  traveling  expenses  were  due  to  the  appointment  of 
additional  inspectors  and  clerks,  the  increasing  of  the  salaries  of  the 
inspectors,  and  to  the  increased  rates  of  transportation.  The  increase 
in  rents  was  due  to  the  fact  that  during  the  year  several  of  the  field 
offices  of  the  Bureau  were  moved  from  Government  buildings  to 
private  buildings. 

NUMBBB,  CLASS,  AND  TONNAGE  OF  VESSELS  INSPEOTED. 

There  is  submitted  herewith  a  tabulated  statement  showing  the 
number,  class,  and  tonnage  of  vessels  regularly  inspected  by  tiiis 
Service  and  Ranted  certificates. 
156130— COM  1019 69 
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MISCELLANEOUS  INSPEOTIONS. 

Following  is  a  statement  of  steam  vessels  granted  letters  of  approyal 
of  designs  of  boilers,  engines,  and  other  operating  machinery  inspected 
under  an  act  of  Congress  approved  Jime  9,  1910,  which  vessels  are 
not  inspected  annually,  only  one  inspection  being  made  for  letter  of 
approval;  hulls  of  United  States  Government  vessels  inspected;  and 
boilers  in  or  for  United  States  Government  steamers  and  buildings 
inspected  during  tiie  year  ended  June  30,  1919: 


BEINSPEOnONS. 


Following  is  a  statement  of  reinspections  of  passenger  and  ferry 
steamera  made  by  boards  of  local  inspectors  during  the  year  ended 
June  30,  1919: 


Local  iusi>cctlon  district 
(port). 


San  Francisco.  Calif. 
Los  Angeles,  Calif. . . 

Portland,  Oreg 

New  York,  N.Y 

Albanv,N.Y 

New  Haven,  Conn. . . 

Philadelphia,  Pa 

Norfolk,  Va 

Baltimore,  Md 

Charleston.  S.  C , 

Jacksonville,  Fla 

Savannah,  Oa 

St.  liOuis,  Mo 

Dubuque.  Iowa 

Boston,  Mass 

Bangor,  Me 

New  London,  Conn. . 

Portland,  Me 

Providence,  R.  I 

Louisville,  Ky 

E  vansville,  Ind 

Memphis,  Tenn 

Nash  ville,  Tcnn. . . . . . 

Pittsburgh,  Pa 


Pas- 
senger 
steam- 
ers. 


3 

351 

45 

12 

7 

56 

122 

10 

6 

2 
50 
11 
10 

7 
40 
17 
37 
12 
18 
16 
33 

6 


Feny 
steam- 
ers. 


78 

5 

10 

322 

34 


Total. 


78 
5 
13 
l«73 
79 
12 
41 
76 
124 
14 
8 
2 
67 
16 
30 
10 
40 
25 
52 
19 
24 
22 


Loeal  inspection  district 
(port). 


steam- 


Cincinnati,  Ohio 

Point  Pleasant,  W.  Va. 

Detroit,  Mich 

Chicago,  ni 

Duluth,  Minn 

Grand  Haven.  Mich. . . 

Marquette,  Mlcb 

Milwaukee,  Wis 

Port  Huron.  Mich. 

Cleveland.  Ohio 

Buihio,N.Y 

Burlington,  Vt 

Oswego,  N.Y 

Toledo,  Ohio 

New  Orleans,  La , 

Mobile,  Ala 

San  Juan,  P.  R 

Tampa,  Fla 

Seattle,  Wash 

Total,  1919 

Total,  1918 

Increase 


1,245 
1,154 


91 


Feny 


ToteL 


100 

a 

3S 

m 

s 

a 

14 

11 
30 
14 
H 

12 
117 

1 
15 

3 
17 


808 
644 


2,053 

l,7Bb 


164 


2SS 
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HASINE-BOILBB  PLATES  TESTED. 


Following  is  a  statement  of  marine-boiler  plates  tested  at  the  mills 
by  assistant  inspectors  of  this  Service,  during  the  year  ended  June  30, 
1919,  under  act  of  Congress  approved  January  22,  1894: 


Plates  rejected  because  of— 

Inspected  by  assistant  in- 
spector— 

SpoUed 

at 
shears. 

Lost  in 
shipping 
house. 

Tensile 
strength. 

Elonga- 
tion. 

TjiTnifi^ 

Light 
gauge. 

Surface 
defects. 

Exces- 

tion. 

sive 
plates. 

J.  N.  J.  55eltz€r,  CoatesviUe,  Pa 
F.  P.  No  1,  CoatesviUe,  Pa ... . 

i3 
31 

189 
7 
2 

5 

570 
70 
2 

73 

10 
6 

37 

1 

32 

468 
93 

19 
1 

Geo.  L.  Taylor,  CoatesviUe,  Pa . 

Samuel  A. "Mills,  Philadelphia, 
Pa 

1 

3 

27 

2 
6 

Boy  B.  Huston,  Pittsburgh, 

Geo.  E.  Berry,  Pittsburgh,  Pa. 
Harry  Layfleld,   Pittsburgh, 

1 

1 

40 
6 

7 

3 

8 
1 
6 

1 

Otis  Richardson,  Chicago,  lU . . 
John  T.  Famham,  Cliicago,  111 . 

1 
2 

1 

3 

7 

27 
10 

1 

245 
511 

19 

1 
2 

Walter  Greenwood,  Chicago, 

C.W.Watson,  Cleveland,  Ohio 

A.  C.   Brockner,  Cleveland, 

Ohio 

18 

27 

9 

7 
2 

37 

5 

8 
4 

Roy  B.  Huston,  Cleveland, 
Ohio 

1 

R.   H.    Benham,   Cleveland, 
Ohio.. 

3 

A.  Auld,  Milwaukee,  Wis 

2 

Total.  1919 

78 
18 

208 
22 

791 
37 

27  1         122 
11  1           75 

52 

77 

1,424 
194 

20 

Total,  1918. 

7 

Increase  (+ )  or  decrease 
(— ) 

+65 

+186 

+754 

+  16  '        +47 

-25 

+1,230 

+  13 

Plates  rejected  because  of— 

Total. 

Inspected  by  assistant  in- 
spector— 

Spoiled 
in 

Heavy 
gauge. 

Bending 
test. 

No  ring 
marks 

on 
plate. 

Wrong 
dimen- 
sion. 

Re- 
jected. 

AC 
oepted. 

In- 
spected. 

J.  N.  J.  Seltzer,  CoatesviUe,  Pa 
F.  P.  Noel,  CoatesviUe,  Pa.. .. 

3 

7 

1 

3 

1 

1,381 

210 

4 

109 

2 
6 

48 
283 
544 

27 

11,115 

3,434 

198 

2,306 

1,139 
1,236 

1,913 
2,270 
4,625 

3,229 

1,010 

302 

781 
124 

12,496 

2,644 
202 

Geo.  L.  Taylor,  Coates^Ue,  Pa. 

SemuelA.MiUs,  Philadelphia, 
Pa 

2,417 

1,141 
1,242 

R^  B.  Huston,  Pittsburg, 

Oeo.  E.  Berry,  Pittsburgh,  Pa. 

Harry  Uyfield,  Pittsburgh, 
Pa . 

1,961 
2,558 

Otis  Richardson,  Chicago,  lU . . 

John  T.  Famham,  Chicago,  ni . 
Walter  Greenwood,  Chicago, 

5,160 

1 

3,256 

C.W.W8t«ai,(aev«lMid,  Ohio. 

A.  C.   E^odmer,  Cleveland, 

Ohio 

1 

83 

15 

18 
8 

1,093 
317 

Roy  B.  HostOD,  Cleveland, 

B.   H.   Benham,  Cleveland, 
Ohio .^... 

799 

A.  Auld,  MUwaokee,  Wis 

132 

TotaL1919 

2 

7 
1 

2 
13 

4 
2 

1 

2,738 
452 

32,680 
9,153 

85,427 

Ty>tal,  1918.' 

o;6o& 

Increase  (+)  or  decrease 
(— ) 

+2 

+6 

-11 

+2 

+  1 

+2,286 

+23,686 

+25,822 

Digitized  by  VjOOQIC 


934  REPORTS  OF  THE  DEPARTMENT  OF  COMMERCE. 

NEW  LIFE  PRESERVERS  INSPECTED. 

During  the  fiscal  year  inspectors  of  this  Service  inspected  new  Ufe 
preservers,  as  follows: 


Kind. 

Passed. 

Rejected. 

Inspeettd. 

Blo3kcork 

235,744 

6,862 

321 

769 

128,315 

55,015 

4,346 

240,  M 

6  883 

Tule 

Compres  Jed  cork 

4 

26 

2,198 

1,738 

32} 

Balsa  wood  (ABC) 

796 

Ilanisllk 

I»>,513 

Kapok 

56.7SS 

Total,  1919 

427,026 
313,785 

8,311 
5,474 

435,337 

Total,  1918.. 

3X0,29 

iQcroase ....         

113,241 

2,837 

116  073 

In  addition  to  the  life  preservers  inspected  as  shown  above,  46,796 
cork  ring  buoys  were  inspected,  42,495  of  which  passed  and  4,301 
were  rejected. 

OFFICERS   LICENSED. 

Following  is  a  statement  of  oflBcera  licensed  of  all  grades,  by  local 
districts,  during  the  year  ended  June  30,  1919: 


J/ocal  district. 

Masters 
of  steam 
vesBBls. 

Masters 
of  steam 
yachts. 

Matesof 
ocean 

steam- 
ers. 

Mates 
of  in- 
land 
steam- 
ers. 

First- 
class 
pilots. 

Seoond- 

Aiassand 

special 

piloto. 

Chiefen- 
gineers. 

Asast- 
anten- 
gin«r». 

flan  FrnnH^f^n    Cftlif          

346 
13 
24 
51 
1,118 
30 
21 
140 
132 
135 
28 
33 
31 
39 
12 
183 
31 
17 
68 
34 
16 
10 
14 
13 
39 
13 
19 
63 
38 
26 
16 
6 
51 
38 
40 
55 
1 

19 
13 
187 
14 
44 

427 

26 

104 

74 

1,513 

46 

24 

12 
2 
2 

8 
18 

287 
10 
27 

78 

34 

•    175 
147 
119 
39 
35 
26 
45 
34 
204 
34 
29 
56 
45 
27 
13 
28 
20 
43 
18 
18 
114 
81 
26 

12 
81 
39 
118 
122 
8 
34 
23 
191 
5 
40 

578 

TTAnnlnln  Hawaii           . . . .  t  >  r 

14 

lAVi  Aiiffeies.  Calif 

SS 

Portlana  Ores 

32 
59 
12 
3 

14 
I 

30 
4 
4 
7 

24 
2 
6 
6 

i' 

5 
12 

5 
10 
13 
29 
22 
17 

204" 

33 
16 
82 

30 

26 

7 

5 

6 

30 

10 

26 

8 

5 

7 

9 

12 

13 

17 

8 

9 

6 

5 

42 

22 

9 

13 

5 

73 

38 

32 

38 

1 

10 
10 
46 
1 
6 

96 

N#iwYork  N  Y                 

*1 

Alhanv  NY              

Naw  Haven.  Conn 

8 

843 

154 

258 

20 

40 

11 

5 

PhllAdelDhla  Pa            

taa 

Norfolk  Va  '             

m 

Baltlinore  Md     

175 

Charlnqton   S   C                  

47 

Jaclcsonvlllfi  Fla       

42 

Savannah  Ga.          



41 

St.  Louis,  Mo 

14 

Dubuque,  Iowa 

19 

BoHon  Mass r ,r-- 

512 

100 

2 

157 

79 

450 

Bangor,  Me 

5 

New  London,  Conn 

14 

Portland,  Me 

1 

88 

Providence,  R.  I : . . . 

H 

Louisvilte,  ky 

16 

Evansville,  Ind 

1 

S 

Memphis,  l^nn 

1 

Nashville,  Tenn 

2 

Plttaburgn,  Pa 

n 

Point  Pleasant.  W.  Va 

5 

Cincinnati,  Ohfo     ..      .    . 

s 

Detroit,  Mich 

61 
116 

1 

75 

ChicaRO,  111 

148 

Duluth.Mlrai 

S 

Grand  Haven,  Mich 

U 

Marquette,  Minh w 

1 

Milwaukee,  Wi«»             

108 

Port  Huron,  Mich 

37 

Cleveland,  Ohio  . 

66 
2 

1 

300 

Buffalo,  N.Y 

34 

Burlington,  Vt 

Oswego,  N.  Y 

9 

Toledo,  Ohio 

7 

New  Orleans,  La 

271 

2 

53 

16 

4 
1 

365 

Apalachicoln,  Fla 

a 

Galveston,  Tex 

45 
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Local  dritriot. 

Masters 
of  steam 
vessels. 

i 

Mates  of 
ooean 

steam- 
ers. 

Mates 
ofin- 
land 
steam- 
ers. 

^^   dass  and  Chief  en- 

p"5S-  3J^  **^- 

Assist- 
ant en- 

gineefs. 

Mobile,  Ala 

49 

6 

34 

208 
5 
13 

21 

9 

25 

221 

1 

5 

2* 

43 
2 

4 

10 

4 
2 

1 

23 

5 
3 
26 
8 
1 

62 
6 

22 

167 

2 

6 

22 

Pan  Jnan.  P.  R ...... 

11 

Tampa,  T^la 

96 

Seattle,  Wash 

878 

Jnrwftn,  Aiasirft  ,....»..„„... 

1 

St.  Michael,  Aladca 

1 

Total,  1919 

3,436 
5,022 

1 
3 

4,678 
3,766 

445 
466 

897 
1,262 

499 
833 

4,101 
7;i85 

6,980 
4,420 

Total,  1918 

Increase  (+)  or  decrease 

-1,687 

-a 

+922 

-10 

-365 

•334 

-3.084 

+1,660 

1 

Local  district. 

Special 
engi- 
neers. 

Joint 
pUots 
and  en- 
gineers. 

Engi. 
neersof 
motor 
vessels 
other 
than 
steam. 

Oper- 
ators of 

motor 
vessels. 

Masters 
of  sail 
vessels 
of  over 
700  gross 
tons. 

Mates  Of 
saUves- 
selsof 
over  700 

Masters 

of 
barges 
of  over 

100 

Total 

of  all 

grades. 

186 
13 
23 
22 
149 
1 

16 
32 
35 
34 
11 
28 
13 
6 
16 
34 
12 
28 
9 
13 
8 
7 
1 
6 
3 
6 
5 
5 
11 
1 
4 
2 
9 

861 
20 
184 
238 
654 
46 
89 
467 
443 
320 
109 
209 
69 
170 
106 
246 
127 
129 
142 
121 
61 
80 
94 
69 
64 
65 
32 
57 
117 
32 
144 
65 
65 
26 
44 
103 
23 
113 
69 
169 
71 
145 
102 
25 
191 
379 
92 
67 

20 

5 

'•IS 

Honolulu,  HawalL 

Los  Anmies.  Calif 

• 

1 
2 
48 

417 

Portland,  Orcg 

2 

600 

NewYorK.  N.  Y 

6 

2 

7,438 
213 

Albany,  K.Y 

New  Haven,  Conn 

2 
4 

1 

193 

Pbil^ulAlphii,  Pfl                   ^    ^ 

1 
3 

1:^ 

Norfolk,  Va.'. 

6 

Baltimore,  Md 

Charleston.  S.  C 

3 

Jaoksonvilie.  Fla .,,.. 

1 

3 
1 

474 

RftVfinnf^h    fift, 

200 

St.  Louls,'Mo 

1 

1 

331 

Dnbnqne.Iowa 

2 

190 

Bot^nn,  Ma^ , 

8 
7 

1 

1,682 
330 

Bangor,  Me 

i 

1 

New  London,  Conn 

281 

Portland,  Me 

2 
2 

402 

Provldencet^.  I 

348 

Lomsville,  ky 

3 

1 

161 

Evansville,  Ind 

188 

Memphis,  l^mi 

166 

Nashv^lkL  TpTin , 

120 

Plttsbufrii,  Pa 

6 

200 

Potot  Pteasant.  W.  Va 

128 

99 

Detroit,  Mich 

426 

Chicago,  111 

634 

Diihiif>i,  Minn 

1 
1 

1 

109 

Grand  Haven,  Mich 

246 

Marquette,  Mich 

97 

Milwaukee,  Wis 

391 

Port  Huron.  Mich 

183 

Cleveland,  Ohio 

10 
5 
1 
1 
3 

96 
3 

37 

19 
7 

38 

109 

6 

3 

514 

Buffalo,  N.Y 

881 

Burlington,  Vt 

40 

Oswego,  N.Y 

186 

Toled^,  Ohio 

128 

New  Orleans,  La 

1 

11 

1 

1,307 
106 

Apalachicola,' Fia 

Qalveston.  Tex 

1 
1 

1 

383 

Mobile,  Ala 

7 

1 
3 
3 

320 

Sf!^  Juan,  P.  R 

73 

Tampa,  1^ 

1 
1 

347 

Seattle,  Wash    

1 

2 

1,689 
117 

Juneau,  Alaska 

St.  Midiael,  Alaska 

85 

Total,  1919 

37 
65 

10 
13 

1,036 
1,138 

6,816 
8,136 

126 
162 

14 
12 

6 
7 

28,069 

Total,  1918 

82,468 

Increase  (+)  or  decrease 

-28 

-3 

-102 

-1,320 

-86 

+2 

-2 

-4,889 
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EXAMINATIONS  FOB  OOLOB  BLINDNESS. 

During  the  year  ended  June  30,  1919,  9,763  applicants  for  orkinal 
licenses  and  for  renewals  of  licenses  were  examined  for  visual  defects. 
108  of  whom  were  found  color  blind,  or  had  other  visual  defects,  and 
were  rejected  and  9,646  were  passed.  As  compared  with  the  pre- 
vious year,  these  figures  show  a  decrease  of  1,962  in  the  number 
examined  and  1,864  m  the  nmnber  passed. 

CEBTIFICATES  OF  SEBVICE   ISSUED  TO  ABLE  SEAMEN. 

There  is  submitted  herewith  a  tabulated  statement  showing  the 
number  of  applications  received  for  certificates  of  service  as  able 
seamen,  the  number  of  applicants  rejected,  and  the  number  of  cer« 
tifi^ates  issued  during  the  year  ended  June  30,  1919: 


Looal  inapeetton  district. 


Btn  Frandsog.  CaUf . 
Los  Anceles.  0«]lf . . . 
Honolma,  Hawaii.. . 

Portland.  Oreg. 

NowYork,NVY.... 
New  Havsn,  Conn . . 

PbOadelphla,  Pa 

Norft>lk,Va 

Baltimore,  Hd 

Charleston.  8.  C 

Jadcsonyille.  Fla 

Savannah.  Oa 

Boston,  Mass 

Bangor,lCe 

New  London,  Conn. , 

Portland,  ICe 

Proridenoe,  B.  I...., 

Detroit,  Kloh , 

Chioan>,m. 

Dnlirth.Kimi 

Grand  Haven,  lOdi. 


AppU- 
oauoDS 


oelved. 


AppU- 
oalfons 

Jeotod. 


123 

4 

13 

9 

3 

171 

4 

3,008 

306 

8 

3 

667 

61 

456 

36 

467 

87 

8 

151 

18 

568 

26 

381 

14 

9 

11 

1 

60 

98 

3 

387 

43 

323 

9 

388 

37 

38 

6 

Oertifl- 

oates      Local  inspection  district, 
issued. 


AddU- 
oauons 

re- 
ceived. 


Appll- 
calTons 

re- 
lected. 


Certtft' 
<atM 


11 
3,8 

6 
4i 
4! 

i: 

6 

9 


60 
96 
345 
318 
311 


83 
188 

60 
564 

410 

19 

130 

141 

5 

48 
160 
63 
181 
606 
8 


Total,  1919 
Total,  1918 

Increase... 


9,566 
8,984 


W 
18 

US 

US 
5 
«1 

M0 
M 

in 

il8 

1 


760      8,m 

600       8,»l 


160 
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CEBTIFI0ATS8  OW  EFFIODBNOY  ISSUED  TO  UnCBOAT  lOfiN. 

The  following  statement  shows  the  nmnber  of  applications  received 
for  certificates  of  efficiency  as  lifeboat  men,  the  number  of  applicants 
rejected,  and  the  nmnber  of  certificates  issued  dtiring  the  year  ended 
June  30,  1919: 


By  whom  Issued,  port, 
vessel,  etc. 


Appti- 
caoons 

re- 
ceived. 


AppU 
cations 

re- 
jected. 


Certifi- 
cates 
Issued. 


By  whom  Issued,  port, 
vessel,  etc. 


AppM- 
catlons 

re- 
celved. 


AppU- 
cahons 

re- 
jected. 


CertlQ- 
cates 
Issued. 


Local  Inspectors  of  steam 

vessels: 

San  Francisco,  Calif 

Honolulu ,  HawaU. 

Portland,  Oree 

Los  Angeles,  Calif 

NewY6rk,N.Y 

New  Haven,  Conn 

Philadelphia,  Pa 

Norfolk,  Va 

Baltimore,  Md 

Charleston,  W.  Va 

Jaclcsonvllie,  Fla 

Savannah,  Oa. 

Boston ,  Mass 

Baneor,  Me 

New  London,  Conn .... 

Providence,  R.  I 

Detroit,  Mich 

Chicago,  ni 

Duluth.Minn 

Grand  Haven,  Mich.... 

Marquette,  Mich 

Milwaukee,  Wis 

Port  Huron ,  Mich 

Cleveland.  Ohio 

Buffato,N.  Y 

Osweeo,N.Y 

Toledo,  Ohio 

Burlinjrton,  Vt 

New  Orleans,  La. 

Galveston,  Tex 

Mobile,  Ala 

San  Juan.  P.  R 

Tampa,  Fla 

Seattle,  Wash 

Juneau,  Alaska 

U.  S.  Coast  and  Geodetic 

Survey,  Department 

of  Commerce: 
Steamers— 

Explorer 

Ws. 

Bureau  of  Lighthouses, 

Department  ot  Com- 
merce. 
LIzhthouse  District— 

No.l 

No.  2 

No.3 

No.  4 

No.5 

No.  6 

No.  8 

No.9 

No.  10 


9 

1 

130 

66 

2 

44 

8 

12S 

814 

8 

167 

101 

257 

6 

120 

122 

279 

8 

5 

SS 

1 

2 

2 

180 

50 

2 

8 

16 

85 

90 

35 

4 

33 

288 

13 


37 


9 

1 

189 

66 

2 

44 

3 

128 

314 

8 

167 

101 

257 

6 

120 

122 

279 

8 

5 

85 

1 

2 

2 

143 

50 

2 

3 

16 

85 

20 

35 

4 

33 

286 

13 


Bureau  of  Lighthouses, 
Department  of  Com- 
merce—Contlnned. 

No.  11 , 

No.  12 

No.  16 

No.  17 

No.  18 

No.  19 

U.  S.  Coa5t  Guard,  Navy 

Department: 
Cutters— 

Androscoggin , 

Areata 

Comanche 

Ossipee , 

Sault  Ste.  Martc 

Scout 

Stations- 
No.  221 

No.  235 

No.  237 

No.  238 

No.  239 

No.  247 

No.  263 

No.  274 

No.  278 , 

No.  279 

No.  280 

No.  285 

No.  297 

No.  301 

Navy  Department: 
Navy  yards  at— 

New  York,  N.Y 

Norfolk,  Va 

Receiving  ship  at  Phil- 
adelphia, Pa 

Naval  station  at  New 

Orleans,  La 

.TOMMAKY. 

Local  inspectors  of  steam 
vessels 

U.  S.  Coast  and  Geodetic 
Survey 

Bureau  o(  Lighthouses. . . 

Navy  Department 

U.  S.  Coast  Guard 

Total,  1919 

Total,  1918 

Decrease 


5 

10 
11 
1 
8 
1 

8 

138 

88 

18 

110 

5 

1 

3 

54 

16 

70 

3 

5 

18 


708 
120 

1 

18 

2,608 

14 
292 
842 
613 


4,854 
6,887 


4o 


34 


8 
92 
84 
126 


844 

786 


12 
7 

1 

50 
21 

5 


7 
11 
1 
3 

1 

3 
08 

38 
18 
76 
5 

1 


40 
11 
55 
3 
3 
13 


62G 
113 

1 

18 

2,554 

11 
200 
758 
387 


8,910 
6,101 


442 


1.191 
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BEGOBD  OF  BEPOBTS  OF  OASUALTIBS   AND  VIOLATIONS  OF  LAW. 

Following  is  a  statement  showing  the  number  of  reports  coyering 
casualties  and  violations  of  law  by  vessels  subject  to  inspection 
during  the  year  ended  June  30,  1919,  by  supervising  inspection 
districts: 


Descriptian. 

1st. 

2d. 

3d. 

4th. 

6th. 

6th. 

7th. 

8th. 

9th. 

10th. 

11th.  ToteL 

Flrt 

10 
23 

2 

23 
125 

8 

12 
69 

1 

3 

9 
39 

4 

4 

1 
3 

5 
48 

1 

2 
66 

11 
16 

3 
1 

13 
3 
7 

13 

"ii' 

1 

m 

Collision 

SS7 

Explosioo   or  aoddentsl 
Mcapo  of  stcsm 

17 

Wrecked 

1 

Orounding    

14 
2 
6 

10 
7 

62 
112 

27 
2 
32 
16 
10 
27 
128 

12 
3 
4 

10 
2 

20 
156 

1 

25 

2 
1 
6 

4 

••■*2' 
7 

26 
3 
3 

6 
4 
40 
13 

11 

8  1       IS 

Foundered  in  storm 

1 
2 
3 
8 
U 
2 

31 

fllnlring 

6 
1 

4 

7 
16 

1 

12 
66 

» 

AoddenUl  drowning 

Suicide  .TT?:.... 

37 

Miscellaneous 

21 
20 

16 
4 

21 
319 

22 
127 

366 

Violations  of  law 

951 

Total,  1919 

247 
189 

397 
464 

279 
168 

17 
24 

174 
141 

62 
114 

38 
80 

148 
217 

431 
286 

216 
194 

47  i    3.051 

Total,  1918 

1    Ififf 

' 

Increase  (+)  or  de- 
crease (-) 

+68 

-67 

+111 

-7 

+33 

-62 

-47 

-69 

+145 

+22 

+47 

+184 

LIVES  LOST  ON  VESSELS  SUBJECT  TO  IN8PBCTION. 

The  statement  following  shows  the  loss  of  life  on  vessels  subject 
to  inspection  during  the  year  ended  June  30,  1919,  divided  as  to 
passed^ers  and  crew,  passenger  and  nonpassenger  steamers,  by  super- 
vising-inspection districts  and  by  causes: 


Cause. 


ist. 


2d. 


8d. 


4th. 


5th. 


6th. 


Fire: 

Passenger  steamers. 

Nonpassenger  steamers. 

Collision: 

Passenger  steamers 

Nonpassenger  steamers 

Explosions,  escape  of  steam,  etc.: 

Passenger  steamers 

Nonpassenger  steamers 

Foundered  in  storm:  Nonpassoi- 

ger  steamers 

linking: 

Passenger  steamers 

Nonpassenger  steamers, 

Accidental  drowning: 

Passenger  steamers 

Nonpassenger  steamers. 

Suicides: 

Passenger  steamers 

Nonpassenger  steamers 

Miscellaneous: 

Passenger  steamers 

Nonpassenger  steamers. 


27 


Total- 
Passenger  steamers 

Nonpassenger  steamers. 


Grand  total. 
Last  year... 


22 
117 


88 


139 
244 


16 


Increase  (+)  or  decrease  (— ) 


-6 


+32 


+26 


-106 


+8 


-14 


+86 


-2 


+6 
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7th. 

Sth. 

9th. 

lOth. 

nth. 

Total. 

Cause. 

j 

1 

1 

1 

j 

1 

j 

1 

j 

i 

1 

J 

Fire: 

6 

1 

8 

88 

Collislonr^                 "    * 
Passenger  stoamers 

• 

1 

1 
4 

8 

1 

1 

38 

Explosions,  escape  of  steam,  etc.: 
Passenger  steamers 

4 

4 

Konpa^oiger  steamers 

1 

13 

Wreck:  Nonpassengersteamer. . . 

1 

1 

Poundered  in  storm:  Nonpanen- 
gerstoamon 

18 

83 

Passenger  Steamers 

80 
64 

22 
15 

1 

10 

2 

1 
4 

1 
1 

1 

3 

1 
7 

6 

1 

7 

...... 

1 

63 

Aoddenia]  drowning: 

Passenger  steamers 

1 



3 
5 



2 

3 

1 
10 

2 

22 

Nonpaasenger  steamers 

71 

Suicide: 

Passenger  steamers 

8 

Nonpassenger  steamers. . . .  ] . 

9 

Passenger  steamers 

1 

1 

1 
5 

6 

5 

2 

21 



Total- 
Passenger  steamers.. . . 
Xonpassenger  steamers 

2 


4 
5 

2 

6 
12 

1 

1 
32 

4 

2 
19 

2 

2 
15 

188 

64 

54 
287 

Grand  total 

2          0 

2 
3 

18 
20 

1 
2 

33 
19 

4 
5 

21 
31 

2 

17 

202 
77 

341 

Last  year 

7 

438 

Increase(+ )or  decrease(- ) 

+2 

+2 

-' 

-11 

-1 

+  14 

-1 

-10 

+2 

+  17 

+125 

-82 

LIYBS  SAVED. 

During  the  year  the  number  of  lives  directly  saved  by  means  of 
the  life-saving  appliances  required  by  law  was  2,349. 

ACOIDENTS  RESULTING  IN   LOSS  OP  LIFE. 

The  total  number  of  accidents  resulting  in  loss  of  life  during  the 
past  year  was  194,  a  decrease  of  23  from  the  previous  year.  Enumer- 
ated by  supervidng  inspection  districts,  accidents  occurred  as 
follows:  First,  27;  second,  54;  third,  16;  fourth,  3;  fifth,  18;  sixth,  5; 
seventh,  9;  eighth,  16;  ninth,  17;  tenth,  20;  eleventh,  9. 

The  following  disasters  resulted  in  an  imusually  large  loss  of  life: 

On  July  5,  1918,  at  midni^t,  excursion  steamer  (hlumbia,  while 
descending  the  Illinois  River,  hit  right-hand  bank  opposite  Wesley 
City,  111.,  with  the  result  that  the  steamer  sank,  causing  the  loss  of 
87  lives. 

On  Julv  8, 1918,  the  main  pipe  and  one  gate  valve  between  forward 
starboard  boiler  and  after  starboard  boiler,  on  the  steamer  Arm 
Arbor  No.  5,  gave  way,  killing  three  men  instantly  and  injuring  a 
fourth  so  that  he  afterwards  med. 

On  July  31,  1918,  at  10.20  p.  m.,  the  steamer  Poseidon,  proceeding 
from  Boston,  Mass.,  to  Norfolk,  Va.,  collided  with  the  steamer 
Somerseif  near  Five  FaUiom  Bank  Lightship,  causing  the  steamer 
Poseidon  to  sink  and  resulting  in  the  loss  of  nve  lives. 
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On  August  3,  1918;  at  3.20  p.  m.,  the  steamer  Benoind,  an  Army 
transport;  while  en  route  from  Nantes  to  Brest,  France,  was  tor- 
pedoed by  a  submarine,  with  the  result  that  the  vessel  sank,  causing 
the  loss  of  four  of  the  crew. 

On  August  13,  1918,  about  5.10  p.  m.,  the  steamer  Frederic  R. 
KeUogg,  when  about.  12  miles  north  of  Bame^at  Light  and  5  miles 
offshore,  was  struck  by  a  torpedo,  which  resmted  in  the  sinking  of 
the  vessel  in  15  seconds.    Seven  of  the  crew  lost  their  lives. 

On  August  31,  1918,  about  10.30  a.  m^  while  towing  steamer 
Olen  Gove  was  landing  near  Clymer  Street,  Wallabout  Canal,  Brook- 
lyn, N.  Y.,  the  boiler  exploded,  killing  the  engineer  instantly  and 
injuring  the  captain,  cook,  and  fireman  so  severely  that  they  after- 
wards died. 

On  September  3,  1918,  about  2.04  a.  m.,  the  U.  S.  C.  T.  Lake  OweM 
was  simk  by  an  enemy  vessel  off  the  coast  of  Cornwall,  England. 
Five  members  of  the  crew  were  killed  and  10  injured. 

On  September  6,  1918,  about  1.45  a.  m.,  m  latitude  Sg"*  20'  N., 
longitude  74°  13'  W.,  the  steamer  Almiramie  was  sunk  as  a  result 
of  a  collision  with  the  steamer  HisJco.  Six  members  of  the  crew  were 
lost. 

On  September  21,  1918,  about  5.15  p.  m.,  on  trip  of  the  steamer 
Jvlia  Safford  from  Shooter  Island  to  Tnirty-ninth  Street,  Brooklyn, 
N.  Y.,  with  271  shipyard  employees  on  board,  the  feed  pipe  was 
forced  out  of  the  flange  at  the  boiler,  allowing  steam  and  water  to 
escape,  and  resulting  in  the  scalding  of  13  persons,  2  of  whom  died, 
and  2  persons  got  overboard  and  were  drowned. 

On  October  3,  1918,  at  11.20  p.  m.,  the  steamer  Lake  Oity,  while 
on  a  voyage  from  Tampa,  Fla.,  to  Baltimore,  Md^  collided  with 
the  steamer  James  McGee,  proceeding  from  New  York,  N.  Y.,  to 
Mexico,  about  5  miles  southeast  of  American  Shoal  Lighthouse, 
causing  the  LaJce  Oity  to  sink  in  about  two  minutes.  The  master 
and  29  others  of  the  crew  were  lost. 

On  October  4,  1918,  about  12.45  a.  m.,  the  steamer  San  Saha  was 
struck  by  a  mine  or  torpedo  while  on  a  trip  from  New  York  to  Tampa, 
Fla.,  and  Mobile,  Ala.,  about  10  miles  off  Bam^at  Buoy,  breakmg 
in  two  and  sinking  immediately.    Thirty  of  the  crew  were  lost. 

On  October  16,  1918,  at  5.20  p.  m.,  when  the  steamer  Dumaru  was 
22  miles  west  of  the  island  of  Guam,  she  was  struck  by  lightning, 
from  \idiich  she  caught  fire  and  became  a  total  loss.  Nineteen  of  the 
crew  lost  their  lives. 

On  October  20,  1918,  about  5  p.  m.,  the  freight  vessel  Yenndj  en 
route  from  Salt  Key  to  Philadelpnia,  ra.,  foundered  during  a  severe 
gale  m  latitude  26*"  N.,  longitude  72^  15'  W.,  resultii^  in  five  of  the 
crew  losing  tiieir  lives. 

On  November  3,  1918.  the  steamer  Miaecla  caught  fire  while  Ijring 
in  dock  at  Bar  Harbor,  Me.  Four  of  the  crew,  who  were  sleeping  in 
the  forecastle  and  remained  behind  to  dress,  were  suffocated  by 
smoke. 

On  December  3,  1918,  the  forward  section  of  the  steamer  Manch 
(having  been  previously  cut  into  two  sections  to  permit  the  passage 
of  same  through  the  Welland  Canal),  in  tow  of  the  steamer  MdU^ttni 
foundered  duni^  a  heavy  snowstorm  on  Lake  Ontario,  when  about 
5  miles  south  of  Duck  Island.  The  captain  and  entire  crew  of  10 
men  were  lost. 
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On  December  3,  1918,  whfle  en  route  from  San  Francisco,  Calif., 
to  the  Philippine  Islands,  via  Honolulu,  the  steamer  Benito  Jtiarez, 
loaded  with  cargo  of  explosives,  foundered  at  sea  during  a  northeast 
gale,  in  latitude  21  "^  36^  N.,  longitude  156**  11'  W.,  causing  the  loss 
of  nine  of  the  crew. 

On  December  24,  1918,  when  about  260  miles  from  Chatham 
Island,  the  American  bark  Aryan  took  fire  and  burned.  The  crew 
left  the  ship  in  lifeboats,  and  eight  were  lost. 

On  January  4,  1919,  the  motor  vessel  Amazon  capsized  while  en 
route  from  Seattle,  Wash.,  to  Tacoma,  Wash.,  when  about  2  miles 
south  of  Point  Robinson.    Six  of  the  crew  were  lost. 

On  January  11,  1919,  the  steamer  GastaMa  foundered  off  Cape 
Sable  in  the  Atlantic  Ocean.  Forty-two  members  of  the  crew  were 
saved  by  the  Norwegian  steamer  Bergenfjord,  One  man  was  drowned 
and  four  died  from  exposure. 

On  January  11,  1919,  the  steamer  Yuna,  while  en  route  from  San 
Domingo  to  New  York,  via  Turks  Island,  struck  a  reef  on  the  west 
end  of  the  Mouchoir  Banks,  and  was  totally  destroyed.  Sixty-four 
persons  lost  their  Jives. 

On  January  12,  1919,  while  ferrying  a  part  of  the  crew  of  the 
steamer  Sprague'troui  the  steamer  to  the  city  of  Cairo,  HI.,  in  a  yawl 
in  tow  of  a  motor  boat,  four  men  were  drowned. 

On  February  8,  1919,  the  Uwania,  fishing  tender  of  the  Pacific 
American  Fisheries,  while  on  a  trip  from  Eliza  Island  to  South 
Bellin^am,  Wash.,  waters  of  Puget  Soimd,  was  hit  by  a  heavy 
squall  about  4.30  p.  m.,  resulting  in  the  loss  of  six  persons. 

On  April  28,  1919,  while  the  steamer  GeTttralia  was  anchored  in 
7  fathoms  of  water  at  Minizo,  Mexico,  the  second  mate,  purser, 
wireless  operator,  and  three  seamen  attempted  to  go  on  shore.  The 
boat  capsized,  and  four  of  the  men  were  orowned. 

On  May  14,  1919,  the  steamer  Triton  left  Cape  Cod  CiCnal  with 
barges  Oyfora  and  Nay  Aug  for  Portland,  and  the  NanticoJce  for 
Rockland,  Me.  On  the  morning  of  the  15th  about  2  a.  m.,  about 
3  miles  south-southwest  off  Isles  of  Shoals,  wind  strong  northeast, 
the  barge  NanticoJce  suddenly  sank.  The  captain  and  one  man 
landed  in  their  boat  at  Rye  Beach,  and  reportea  the  loss  of  the  engi- 
neer and  the  captain's  \^e  and  four  children. 

On  May  24.  1919,  about  1  o'clock  a.  m.,  the  passenger  steamer 
Virfrinia  caugnt  fire  and  was  totally  destroyed.  At  the  time  of  the 
accident  the  steamer  was  boimd  for  Norfolk,  Va.,  from  Baltimore, 
Md.,  in  the  vicinity  of  Smiths  Point  Lighthouse.  Six  persons  lost 
their  lives. 

PASSEKGEBS  OABBIED. 

During  the  fiscal  year  323,317,657  passengers  were  carried  on  steam 
vessels  that  are  required  by  law  to  report  the  number  of  passengers 
carried.  Dividing  this  number  by  202,  the  total  number  of  passengers 
lost,  shows  that  1,600,582  passengers  were  carried  for  each  passenger 
lost.  The  total  number  oi  lives  lost  from  all  causes,  passengers  and 
crew,  was  543. 
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RECONSTRUCTION. 

The  war  with  Germany  has  been  won  by  mihtary  victory.  That 
statement  may  be  debated  by  Germans,  or  by  those  who  were  aBied 
with  the  central  powers,  but  the  fact  remains  that,  as  the  result  of  the 
morale  of  the  armies  of  the  alUes  and  of  their  unboimded  resources, 
especially  of  the  United  States,  a  miUtary  victory  has  been  obtained. 
The  effect,  however,  of  the  tremendous  preparation  on  the  part  of 
this  coimtry  in  the  prosecution  of  the  war  with  Germany  has  been  to 
profoundly  change  the  whole  economic  structure  of  our  civilization. 
We  discovered  in  this  war  that  there  were  some  things  we  did  not 
imderstand  and  which  could  have  been  done  in  a  better  way;  that 
there  were  some  processes  which  were  expensive  and  that  there  was 
considerable  waste,  and,  for  the  first  time  m  the  history  of  our  Nation, 
it  was  necessary  for  us  to  stop  to  take  accoimt  of  the  methods  we 
proposed,  to  the  end  that  we  might  improve  them.  The  impulse  wo 
then  had  was  the  determination  to  defeat  the  common  enemy,  but 
we  find,  now  that  the  war  has  been  won,  that  there  will  be  a  neater 
battle  in  the  time  of  peace.  Bearing  this  in  mind  and  having 
especially  before  us  the  idea  that  in  the  approaching  conamerciS 
contest  between  the  civilized  nations  of  the  world  transpgrtation  is 
to  be  the  great  factor,  this  Service  must  have  no  small  part  in  the 
efficiency  of  that  transportation,  so  far  as  it  affects  ships.  Having 
this  thought  in  mind,  therefore,  there  vnil  be  briefly  discussed  certain 
important  matters  which  it  is  believed  should  have  attention  now, 
to  the  end  that  this  Service  may  function  more  efficiently,  and  thereby 
materially  assist  in  the  rehabiUtation  of  the  American  merchant 
marine. 

CENTRALIZATION   OF  APPROVAL  OP  HULL  AND  BOILER  CONSTRUCTION. 

Immediately  after  the  Eastland  disaster  considerable  attention  wss 
given  to  the  proposition  of  hull  inspection,  but  more  especisdly  with 
reference  to  huU  construction,  and  tne  theory  so  wisely  advanced  was 
consistent  with  the  suggestion  which  had  previouslv  been  made  in  an 
Annual  Report  of  the  Supervising  Inspector  General  of  the  desirability 
of  the  creation  of  a  board  of  naval  arcnitects,  in  the  office  of  the  Super- 
vising Inspector  General,  whose  fimction  it  would  be  to  pass  upon 
hull  construction.  The  remedy,  however,  incident  to  the  EasUand 
disaster  was  really  narrowed  down  to  the  proposition  of  confidently 
assuring  that  ships  shoidd  in  future  have  tne  proper  stability  of 
structiu-e.  The  necessity  stiU  exists  for  the  creation  of  a  board  of 
naval  architects  with  that  purpose  in  view,  but  there  is  a  broader 
and  really  more  essential  reason  why  a  board  should  be  created,  and 
that  is  that  the  whole  matter  of  hull  construction  should  be  xmiformly 
approved  in  the  Office  of  the  Supervising  Inspector  General.  If  we 
shoidd  say  that  nothing  has  been  learned  from  the  war  which  would 
indicate  tnat  there  comd  be  any  improvement  made  in  this  Service, 
and  if  the  Service,  as  in  the  case  of  an  individual,  is  to  be  considei«a 
as  being  absolutely  perfect,  it  seems  only  reasonable  to  suppose  that 
its  use^lness  is  at  an  end;  for  then  dry  rot  has  set  in.  It  nas  been 
observed,  however,  that  there  may  be  some  improvements  made  in 
this  Service,  and  especially  with  reference  to  the  proposition  of  tiie 
approval  of  hull  construction.    If  a  corps  of  experts  were  created, 
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the  procedure  would  be  something  after  this  maimer:  When  a  person 
proposed  to  build  a  vessel,  he  would  be  required  to  submit  to  the 
Office  of  the  Supervising  inspector  General  blue  prints  descriptive 
of  his  proposed  hull  construction  and  showing  such  data  and  informa- 
tion as  would  be  necessary  to  enable  naval  architects  to  pass  inteUi- 
gently  upon  the  subject.  When  these  blue  prints  were  approved, 
they  womd  be  referred  to  the  respective  boards  of  local  inspectors  in 
whose  district  the  vessel  or  vessels  were  to  be  built,  and  the  local 
inspectors  would  be  required  simply  to  see  that  the  vessels  were  built 
as  set  forth  in  the  blue  points.  The  effect  of  this  would  be  the  stand- 
ardization in  a  large  measure  of  hull  construction  and  hull  inspection, 
with  the  result  that  we  would  know  after  a  ve^el  had  been  built 
whether  it  was  actually  safe  for  the  purpose  for  which  it  was  con- 
structed. It  is  no  reflection  upon  the  local  inspectors,  who  at  present 
have  original  jurisdiction,  to  state  that  they  are  not  qualified  to  pass 
upon  huU  construction,  and  therefore  the  necessity  is  emphasizea  for 
the  creation  of  a  board  of  naval  architects.  It  may  be  advanced  in 
opposition  that  it  would  recjuire  an  additional  expenditure  of  money 
to  carry  on  this  work,  but  it  may  be  stated  in  answer  that  the  addi- 
tional expenditure  of  money  would  be  more  than  justified  by  the 
safer  conditions  which  would  imquestionably  be  obtained. 

It  misht  also  be  stated  that  one  of  the  results  that  could  probably 
be  developed  from  such  procedure  would  be  the  classification  of 
ships  by  tne  Federal  Government,  instead  of  having  this  done,  as  at 
pr^nt,  by  Lloyds  or  by  certain  classification  societies,  if  the 
classification  soci'eties  should  oppose  this  proposition,  the  answer  of 
this  Bureau  is  that  it  is  a  proper  fimction  of  the  Federal  Government 
to  classif V  these  vessels.  And  could  there  be  a  better  time  than  now 
lor  the  United  States  Government  to  undertake  this  work  imder  the 
direction  of  this  Service,  when  the  American  merchant  marine  is 
being  so  rapidly  rehabiUtated  and  when  the  American  flag  is  again 
being  placed  upon  the  ocean  1 

Reference  has  been  made  above  to  the  desire  that  was  in  the  minds 
of  all  of  us  at  the  time  of  the  Eastland  disaster  of  in  future  providing 
against  the  instability  of  ships.  As  the  result  of  the  r^ulations 
adopted  by  the  Board  of  Supervising  Inspectors  after  the  Eastland 
disaster,  it  is  now  provided  that  when  inspectors  have  any  reason  to 
question  the  stability  of  any  vessel  under  their  jurisdiction  they  shall 
require  the  owners  of  the  vessel  to  make  inclining  tests  of  such  vessel, 
under  the  supervision  of  expert  naval  architects  provided  by  the 
Department  of  C!ommerce.  That  is  good  so  far  as  it  goes,  but  it 
does  not  discover  the  condition  until  after  the  vessel  has  been  navi- 
gated, and  until  after  the  risk  has  been  taken  by  those  who  travel 
upon  the  ship.  It  is  tiie  wish  of  the  Bureau,  therefore,  to  have  enacted 
by  the  Board  of  Supervising  Inspectors,  without  delay,  a  rule  that 
will  reauire  a  stability  test  of  all  vessels  that  are  built,  these  tests  to 
be  conducted  under  tne  direction  of  naval  architects  provided  by  the 
Department  of  Commerce.  This,  it  will  be  observed,  is  a  narrower 
proposition  than  that  of  the  creation  of  a  board  of  naval  architects 
to  work  in  the  Office  of  the  Supervising  Inspector  General,  whose 
function  it  would  be  officially  to  pass  upon  hull  construction,  and  it 
is  only  suggested  as  somethmg  that  will  meet,  and  possibly  control, 
a  dangerous  situation  until  Congress  shall  have  acted  in  such  manner 
as  to  provide  for  the  board  of  naval  architects  referred  to  above. 
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As  a  matter  of  evolution,  it  is  quite  as  necessary,  it  will  be  found, 
if  a  moment's  thought  be  given  to  the  matter,  that  there  should  be 
uniform  approval^!  boiler  construction  in  the  Qflftce  of  the  Supervis- 
ing  Inspector  General,  and  it  may  be  stated  that,  so  far  as  diepreeeat 
procedure  is  concerned,  the  Board  of  Supervising  Inspectors  now 
passes  upon  water-tube  and  coil  boilers,  wnereas  SM>tch  boilers  and 
Doilers  of  a  similar  design  are  passed  upon  by  die  boards  of  local  in- 
spectors.    It  is  desiraDie,  in  the  opimon  of  die  Bureau,  that  the 
-design  of  all  boilers  used  for  marine  purposes  diould  be  passed  upon 
by  one  central  authority.    This  coula  be  done  by  having,  m  the  Office 
*of  the  Supervising  Inspector  General,  a  corps  of  experts  whose  business 
it  would  DC  to  pass  upon  work  of  this  kind.     It  would  be  desirable  to 
liave  it  done  in  this  manner,  because,  as  at  presait,  where  the  local 
inspectors  have  original  jurisdiction  with  refwence  to  certain  classes 
ot  boilers,  it  is  only  reasonable  to  state  that  it  is  impossible  now  to 
•obtain  that  uniform  administration  of  the  law  with  wnich  the  Super- 
vising Inspector  General  is  charged.    The  result  of  employing  experts 
ior  this  purpose  in  the  Office  of  the  Supervising  Inspector  General 
-would  be  absolute  tmif ormity  in  the  approval  of  boilers,  and,  when  ex- 
amined and  approved  in  that  Office,  copies  of  blue  prints  and  specifik^i^ 
tions  could  be  sent  to  the  local  inspectors  where  the  boilers  w^e  to  be 
built  and  where  the  vessels  in  which  the  boil^«  were  to  be  installed 
would  be  inspected.    The  function,  therefore,  of  that  system  would 
be  that  the  local  inspectors  would  not  have  boilers  to  approve,  but 
would  simply  have  to  see  that  the  boilers  were  built  in  accordance 
with  the  blue  prints  and  specifications  approved  in  the  c^itral  office. 
This,  it  must  be  conceded,  would  require  an  additional  exp^iditure 
•of  money,  but  it  would  be  an  expenditure  that  would  be  more  than 
justified,  because  you  would  have  uniform  boil^  construction,  and 
without  any  delay  whatever. 

During  the  war,  when  there  was  such  a  large  number  of  boilers  b^ng 
K5on8tructed  for  the  Emergency  Fleet  Corporation,  the  business  of 
passingupon  the  water-tube  and  coil  boilers  was  easily  taken  care  of 
Dy  the  jBoard  of  Supervising  Ii^pectors,  or  by  an  executive  committee 
of  that  board,  which  could  be  called  for  that  purpose,  but,  with 
reference  to  Scotch  boilers,  it  was  found  necessary,  m  order  to  expedite 
the  work,  to  instruct  the  local  inspectors  at  Philadeldbia,  Pa.,  to  pass 
upon  such  construction  and  to  take  up  the  matter  witn  the  Emergency 
Fleet  Corporation,  whose  headquarters  was  then  at  Philadelphia. 
That  may  not  have  been  absolutely  consistent  with  the  rule,  but  it 
was  absolutely  necessary  in  order  to  obtain  businesdike  results  und^ 
'Congested  conditions.  The  better  way  would  have  been  to  have  had 
the  authority  centralized,  so  that  the  proper  type  of  hoiler  could  have 
been  approved  by  the  Board  of  Supervising  Inspectors,  or  by  experts 
working  in  the  central  office  under  the  directkm  of  the  Supervising 
Inspector  General. 

EXAMINATION   Or  APPLICANTS  POR  UOBNSES. 

There  have  been  criticisms  appearing  from  time  to  time  vrith  ref* 
•erence  to  the  examination  of  applicants  for  licenses,  it  having  heest 
ladvanced  that  the  methods  of  the  local  inspectors  are  careless;  that 
old  questions  are  repeated;  and  that  a  better  class  of  licensed  officeis 
•could  be  obtained  ii  better  methods  were  used  in  the  examination  of 
ithese  men,  and  it  has  been  suggested  that  it  would  be  better  to  follow 
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the  procedure  of  the  Civil  Service  Commission  in  having  questions 

Erepared  at  one  central  office — say  in  the  office  at  Washington — and 
aving  these  questions  sent  out  to  the  local  inspectors.  There  are 
arguments  which  could  be  advanced  on  both  sides  of  the  question, 
but  it  is  to  be  remembered  that  the  United  States  is  a  large  country, 
representing  many  varied  local  conditions,  and  that  the  matter  of 
examining  applicants  is  one  upon  which  the  respective  boards  of 
local  inspectors  are  better  informed  than  any  central  authority  could 
ever  be.  If  we  should  follow  the  methods  of  the  Civil  Service 
Commission,  there  would  be  no  end  of  delay  in  obtaining  Ucensed 
officers,  and  there  would  exist  a  tremendous  congestion  in  the 
matter  of  obtaining  such  officers  for  the  ships.  These  men  come 
to  the  boards  of  local  inspectors  not  once  or  twice  a  month,  but 
usually  every  dav,  and  the  local  inspectors  adjust  tJieir  business  so 
as  to  examine  these  applicants  as  they  appear.  As  a  result,  the 
Service  has  been  able  under  war  conditions  to  obtain  licensed  officers 
for  the  rapidly  increasing  number  of  ships.  That  is  a  greater  thing  to 
have  accomplished  than  even  the  building  of  the  ships,  because,  in 
such  a  country^  as  this,  with  its  unboimded  resources  and  manu- 
facturing facilities^  there  was  no  difficulty  in  obtaining  steel  for  ship 
construction,  but  it  was  a  greater  question  to  obtain  men  who  were 
able  to  navigate  these  ships  when  they  were  laimched.  There  has 
necessarily  been  some  delay  in  obtaining  licensed  officers,  but,  when 
all  factors  have  been  considered,  one  must  admit  that  there  has  been 
no  delay  on  the  part  of  this  Service  and  that  wond^ul  results  have 
been  obtained  in  the  matter  of  securing  licensed  men.  Even  were 
it  to  be  admitted  for  argument's  sake  that  some  men  have  been  ob- 
tained who  were  not  as  efficient  as  could  have  been  obtained  in  time 
of  peace,  yet  one  must  have  in  mind  that  this  country  has  been  at 
war  and  tne  thing  that  counts  at  such  times  is  the  results  that  have 
been  obtained. 

BOILBB  PBB88URB. 

The  criticism  has  been  frequently  advanced  that  the  rules  of  the 
Board  of  Supervising  Inspectors  are  not  up  to  date  with  reference  to 
boiler  pressures;  that  proper  credit  is  not  given  for  the  riveting  plan 
above  double  riveting;  and  objection  has  been  made  to  the  practice 
of  the  Service  with  reference  to  hydrostatic  pressure.  The  Bureau, 
having  had  in  mind  the  fact  that  the  Steamooat-Inspection  Service 
has  been  open  to  some  criticism  in  reference  to  its  ruies  in  regard  to 
boiler  pressure,  has  had  drafted  a  bill  looking  to  the  amendment  of 
sections  4433  and  4418,  Revised  Statutes,  and  that  bill  is  set  forth 
to-day  in  Senate  bill  574.  It  may  not  be  out  of  place  in  this  report 
to  speak  of  the  reasons  why  it  is  necessary  that  lerislation  should  be 
enacted  which  will  give  the  Board  of  Supervising  Inspectors  the  au- 
thority requisite  to  make  rules  with  reierence  to  boiler  pressures. 
Section  4433,  Revised  Statutes,  as  it  at  present  exists,  reads  as  follows: 

The  working  steam-pressure  allowable  on  boilers  constructed  of  plates  inspected 
as  required  by  this  Title,  when  single-riveted,  shall  not  produce  a  strain  to  exceed 
one-sixth  of  the  tensile  strength  of  the  iron  or  steel  plates  of  which  such  boilers  are 
constructed;  but  where  the  longitudinal  laps  of  the  cylindrical  parts  of  such  boil^B 
are  double-riveted,  and  the  rivet-holes  for  such  boilers  have  been  fairly  drilled  in- 
stead of  punched,  an  addition  of  twenty  j>er  centum  to  the  working-pressure  provided 
for  single-riveting  may  be  allowed  j  Provtdedj  That  all  other  parts  of  such  boilers  shall 
correspond  in  strength  to  the  additional  allowances  so  made;  and  no  split-calking  shall 
in  any  case  be  permitted. 
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The  Bureau  recommends  that  the  section  be  amended  so  as  to  read 
as  follows: 

The  working  steam  preemire  allowable  on  all  boilers  inspected  as  required  by  Title 
LII  shall  be  determined  by  the  rules  of  the  Board  of  Supervising  Inspectors  with  the 
approval  of  the  Secretary  of  Commerce. 

The  purposes  of  the  proposed  amendments  in  this  section  are,  firstf 
to  do  away  with  the  obsolete  rule  contained  in  the  present  law,  which 
prescribes  a  working  steam  pressure  for  single-riveted  joints,  without 
taking  into  consideration  the  percentage  of  streng[th  of  the  riveted 
joint,  and  allows  20  per  cent  additioncQ  pressure  lor  double-riveted 
joints,  but  which  does  not  allow  a  greater  working  pressure  for  trijjle- 
riveted  and  quadruple-riveted,  etc.,  lap  and  butt  joints,  for  wnidi 
greater  working  pressure  should  be  allowed  on  accoimt  of  the  greater 
strength  of  the  triple-riveted  and  other  joints  of  greater  strengfli  than 
the  double-rivetea  joints. 

This  greater  allowable  working  pressure  for  the  stronger  forms  of 
riveted  joints  has  for  years  been  desired  by  boiler  users. 

The  present  law  does  not  give  an  incentive  for  the  building  of 
boilers  with  stronger  joints  that  will  carry  a  greater  working  pressure 
with  but  slight  increase  in  the  amount  oi  material  required  for  boiler 
shell  than  for  double-riveted  joints. 

Further,  by  placing  the  authority  to  prescribe  rules  for  workin£ 
pressure  on  bouers  with  the  Board  of  Supervising  Inspectors,  with 
the  approval  of  the  Secretary  of  Commerce,  the  board  could  prescribe 
rules  tnat  would  meet  the  various  conditions  of  boiler  construction, 
taking  into  consideration  the  percentage  of  strength  of  the  various 
kinds  of  riveted  joints,  as  is  now  almost  the  universal  practice. 

That  part  of  the  proviso  of  the  section  which  reads  "No  split-calk- 
ing shall  in  any  case  be  permitted"  has  been  omitted,  as  the  rules  for 
calking  would  be  prescnbed  by  the  Board  of  Supervising  Inspectors 
in  connection  with  rules  for  riveted  joints. 

Section  4418,  Revised  Statutes,  with  reference  to  hydrostatic  test 
of  boilers,  as  amended  by  the  act  of  Congress  approved  March  3,  1905, 
reads  as  follows: 

The  local  inspectors  shall  also  inspect  the  boilers  and  their  appurtenances  in  aQ 
steam  vessels  betore  the  same  shall  be  used,  and  once  at  least  in  every  year  thereafter, 
and  shall  subject  all  boilers  to  the  hydrostatic  pressure.  All  such  veasels  shaU  comidy 
with  the  following  requirements^  namely:  That  the  boilers  are  well  made,  of  good  and 
suitable  material;  that  the  opemnss  for  the  passage  of  water  and  steam,  respectively, 
and  all  pipes  and  tubes  exx)osed  to  neat,  are  of  proper  dimensions  and  free  from  obstruc-  % 
tions;  that  the  spaces  between  and  aroimd  the  nues  are  sufficient;  that  flues,  boilerB^ 
furnaces,  safety  valves,  fusible  pluss,  low-water  indicators,  feed-water  apparatus, 
gauge  cocks,  steam  gauges,  water  and  steam  pipes  connecting  boilers,  means  of  jjere- 
vention  of  sparks  and  names  from  fire  doors,  low-water  gauges,  means  of  removing 
mud  and  sediment  from  boilers,  and  all  other  such  machinery  and  appurtenances 
thereof,  are  of  such  construction,  shape,  condition,  arrangement,  and  matmal  that  the 
same  may  be  safely  employed  in  the  service  proposed  without  peril  to  life;  and  the 
local  inspectors  shall  satisfy  themselves  by  thorough  examination  that  said  require- 
ments of  law  and  regulations  in  regard  thereto  have  been  fully  complied  with.  All 
boilers  used  on  steam  vessels  and  constructed  of  iron  or  steel  plates^  inspected  under 
the  provisions  of  section  forty-four  himdred  and  thirty,  shall  be  subjected  to  a  hydro- 
static test,  in  the  ratio  of  one  hundred  and  fifty  poimds  to  the  square  inch  to  one 
hundred  pounds  to  the  square  inch  of  the  working  steam  power  allowed.  No  boiler 
or  flue  pipoj  nor  any  of  the  connections  therewith,  shedl  be  approved,  which  is  made, 
in  whole  or  in  part,  of  bad  material,  or  is  unsafe  in  its  form,  or  dangerous  from  defective 
workmanship,  age,  use,  or  other  cause. 
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It  is  recommended  that  the  section  be  amended  so  as  to  read  as 
follows: 

The  local  inspectors  shall  also  inspect  the  boilers  and  their  appurtenances  in  all 
steam  vessels  before  the  same  shall  be  used,  and  once  at  least  in  every  year  thereafter, 
and  shall  subject  all  boilers  to  the  hydrostatic  pressure.  All  such  vessels  shall  comply 
with  the  following  requirements,  namely:  That  the  boilers  are  well  made,  of  good  and 
suitable  material;  that  the  opening  for  the  passage  of  water  and  steam,  respectively, 
and  all  pipes  and  tubes  exposed  to  heat,  are  of  proper  dimensions  and  free  from  obstruc- 
tions; tnat  the  spaces  between  and  around  the  flues  are  sufficient;  that  flues,  boilers, 
furnaces,  safety  valves,  fusible  plugs,  low-water  indicators,  feed-water  apparatus, 
gauge  cocks,  steam  gauges,  water  and  steam  pipes  connecting  boiler?,  means  of  i)re- 
vention  of  sparks  and  flames  from  fire  doors,  low-water  gauges,  means  of  removing 
mud  and  sediment  from  boilers,  and  all  other  such  machinery  and  appurtenances 
thereof,  are  of  such  construction,  shape,  condition,  arrangement,  and  material  that 
the  same  may  be  safely  employed  in  the  service  proposed  without  peril  to  life;  and 
the  local  inspectors  shall  satisfy  themselves  by  thorough  examination  that  said  require- 
ments of  law  and  regulations  in  regard  thereto  have  been  fully  complied  with.  All 
boilers  used  on  steam  vessels  and  inspected  as  required  by  Title  LIT  shall  be  subjected 
to  such  hydrostatic  test  as  shall  be  determined  by  the  rules  of  the  Board  of  Supervising 
Inspectors  with  the  approval  of  the  Secretary  of  Commerce.  No  boiler,  flue,  or  pipe, 
nor  any  of  the  connections  therewith,  shall  be  approved,  which  is  made,  in  whole  or 
in  part,  of  bad  material,  or  is  unsafe  in  its  form,  or  dangerous  from  defective  work- 
nianship,  age,  use,  or  other  cause. 

It  is  the  desire  of  the  Bureau  that  the  amendments  be  enacted  into 
law  so  as  to  leave  with  the  Board  of  Supervising  Inspectors  the 
authority  for  determining  the  hydrostatic  test  in  connection  with  the 
rules  for  riveting  which  would  be  adopted  by  the  board,  all  of  such 
procedure,  of  course,  to  be  approved  by  the  Secretary  of  Commerce. 

The  proposition  of  giving  the  Board  of  Supervising  Inspectors  the 
authority  to  make  modern  its  rules  with  reference  to  boiler  pressures 
is  consistent  and  is  in  line  with  the  whole  theory  of  reconstruction 
absolutely  necessary  to  be  adopted  in  order  that  tne  rehabilitation  of 
the  American  merchant  marine  may  go  forward  now  without  any 
delay.  It  will  enable  the  Steamboat-Inspection  Service  to  place 
itself  absolutely  abreast  of  the  best  modern  practice  and  to  lend  a 
helping  hand,  so  far  as  boiler  construction  is  concerned,  in  connection 
witn  the  great  problem  of  ship  construction. 

TRAVELING   INSPECTORS. 

There  are  now  four  traveling  inspectors  in  the  Service.  One  was 
busily  engaged  during  the  last  fiscal  year  with  the  examination  of 
applicants  on  the  Great  Lakes  who  were  desirous  of  obtaining  licenses 
for  ocean  service.  The  examinations  were  conducted  in  the  offices  of 
the  local  inspectors  on  the  Great  Lakes,  and  it  was  the  duty  of  the 
traveling  inspector  to  pass  upon  these  examinations;  the  licenses 
being  issued,  of  course,  by  the  respective  boards  of  local  inspectors 
where  the  examinations  took  place.  On  the  Pacific  coast,  the  travel- 
ing inspector,  whose  headquarters  is  at  San  Francisco,  CaUf.,  was 
engaged  for  a  considerable  part  of  the  time  in  doing  work  as  an 
assistant  inspector,  because  of  the  tremendous  pressure  that  was 
brought  to  bear  upon  the  Service  incident  to  the  shipbuilding  pro- 
gram. The  travelmg  inspector,  whose  headquarters  is  in  the  central 
office,  has  been  busihr  engaged  in  goin^  out  on  special  duty  making 
stability  tests,  as  he  has  been  directed  by  the  central  office,  and  also 
in  checking  up  the  boatage  of  inspected  vessels.  All  of  the  traveling 
inspectors  are  now  engaged  in  the  actual  work  of  making  reinspections 
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of  vessels,  and,  judging  by  the  reports  received,  while  it  would  seem 
that  the  local  inspectors  have  been  careful  and  have  exercised  every 

Srecaution  in  the  certification  of  veasels,  the  traveling  inspectors  are 
oing  a  work  that  can  not  be  overestimated  in  connection  with  the 
follow  ups,  and  these  follow  ups  have  reference  not  only  to  the  work 
of  the  local  inspectors^  but  also  to  the  licensed  officers  who  are  on  the 
ships.  Conditions  exist  that  require  attention,  and  they  are  at  onoe 
corrected  when  discovered. 

This  fall  it  is  the  plan  of  the  central  office  to  have  the  traveling 
inspectors  stationed  at  the  Soo  for  a  while.  Their  business  will  be 
to  observe  the  loading  of  vessels  as  they  pass  through,  and  when 
their  work  there  shall  nave  been  concluded  it  is  the  intention  of  the 
Bureau  to  have  a  conference  in  the  central  office  with  all  of  them. 

It  is  to  be  borne  in  mind  that  one  of  the  fimctions  of  the  Supor- 
vising  Inspector  General  is  to  obtain  uniform  administration  of  the 
law.  That  is  absolutely  necessary,  and  it  is  eminently  right.  It  is 
more  than  necessary  at  this  time  with  the  expansion  of  the  American 
merchant  marine  to  see  that  absolutely  imiform  results  shall  be 
obtained,  and  there  is  no  arm  of  the  Service  that  the  Supervising 
Inspector  General  may  use  with  more  effectiveness  than  these  four 
traveling  inspectors,  whose  work  it  is  to  travel  among  the  different 
districts,  to  board  snips  in  all  parts  of  the  coimtry,  and  to  call  at  the 
offices  of  the  local  inspectors  with  a  view  to  following  up  further  the 
complaints  made  to  the  central  office  and  which  have  been  previously 
followed  up  by  the  local  mspectors  and  by  the  supervising  inspectors. 
I  can  not  speak  too  highly  of  the  efficiency  which  must  come  to  the 
Service  by  th'e  proper  use  of  this  valuable  corps  of  traveling  inspectors, 
and  you  may  be  assured  that  they  are  being  used  in  the  most  effective 
manner,  to  the  end  that  the  high  standard  already  reached  by  the 
Steamboat-Inspection  Service  may  not  only  be  maintained,  but  that 
that  standard  may  be  raised  still  higher. 

CrvriL  SERVICE  FOR  THE   SUPERVISING  INSPECTORS. 

The  supervising  inspectors  of  the  Service  are  not  under  the  classi- 
fied civil  service.  They  are  all  presidential  appointees;  but  they 
should  all  be  under  the  classified  civil  service.  Tne  reason  why  this 
should  be  done  is  that  this  important  branch  of  the  Steamboat- 
Inspection  Service  ought  to  be  absolutely  immune  from  politics. 
It  has  been  my  unswerving  purpose,  and  my  record  will  show  that 
this  is  the  fact,  to  keep  the  supervising  inspectors  absolutely  out  of 

Eolitics,  and  quite  generally  the  supervising  inspectors  are  men  who 
ave  been  promoted  from  the  position  of  local  inspector.  Whai 
they  are  appointed  to  that  position,  they  come  out  of  the  classified 
civil  service,  and  they  should,  when  they  become  supervising  inspec- 
tors, be  given  the  same  protection  under  the  classified  civu  service 
which  they  had  before  their  promotion.  You  have  given  me  splendid 
support  in  the  maintenance  of  the  Board  of  Supervising  Inspectors 
free  from  politics.  It  is,  nevertheless,  a  fact  that  at  every  presi- 
dential election  there  is  a  feeling  of  imeasiness  and  imcertainty  as  to 
what  the  future  may  bring  to  the  supervising  inspectors.  That  con- 
dition ought  not  to  exist.  It  can  be  removed^  and  it  can  be  remedied, 
by  having  these  men  placed  imder  the  classified  civil  service,  and  I 
urgently  recommend  tnat  this  be  done. 
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MOBE  PAY  FOB  THE  FIELD  CLEBES. 

It  will  be  recalled  that  by  the  act  of  Congress  approved  July  2, 
1918,  the  pay  of  the  inspectors  of  the  Steamboat-Inspection  Service 
has  been  materially  increased.  While  it  is  true  that  the  increase  of 
pay  was  not  as  ^eat  as  it  should  have  been  and  proportionate  with 
the  increase  received  by  men  in  outside  employment  doing  the  same 
kind  of  work,  it  was,  nevertheless,  a  substantial  increase.  That 
should  have  been  given  years  before,  and  by  giving  it  at  the  time  it 
was,  it  has  been  the  pnlv  means  by  which  it  was  possible  to  hold  the 
trained  inspectors,  as  tne  inducements  outside  tne  Service  were  so 
attractive  that  it  was  ranidlj  losing  its  best  men. 

It  is  true  that  the  clerKs  m  the  Steamboat-Inspection  Service  do 
receive  the  same  bonus  as  other  clerical  employees,  but,  aside  from 
the  fact  that  that  bonus  is  not  sufficient  to  meet  the  increased  cost 
of  living,  this  Office  submits  that  the  work  of  the  field  clerks  in  the 
Steamboat-Inspection  Service  is  peculiar  to  itself.  It  is  no  argument 
to  say  that  it  is  clerical  work,  woA  of  the  same  character  as  that  done 
by  clerks  in  other  branches  of  the  Government.  It  is  clerical  work 
with  this  difference,  however,  that  it  is  a  peculiar  kind  of  clerical 
work.  Any  lawyer  knows  that  the  maritime  law  is  entirely  different 
from  the  common  law,  and  that  the  rules  and  procedure  in  admiralty 
are  entirely  different  from  those  in  other  procedure,  and  just  in  the 
same  way  as  the  proposition  of  discipline  upon  a  ship  and  familiarity 
with  a  snip  is  peculiar,  so  the  oiganization  of  the  Steamboat-Inspec- 
tion Service  is  peculiar  in  itselT  There  is  no  other  bureau  in  the 
Government  that  is  as  unique  in  its  organization  and  that  has  as 
many  exceptional  and  imusual  conditions  to  meet  as  the  Steamboat- 
Inspection  Service.  The  clerks  in  that  Service  in  the  same  way  are 
peculiarly  trained  for  the  work  they  have  to  do.  It  is  true  that  we 
get  this  clerical  force  from  the  same  register  of  the  Civil  Service 
Commission  from  which  other  bureaus  receive  their  clerical  force, 
but  it  is  also  true  that  after  these  persons  are  obtained  they  must  be 
especially  trained  before  they  become  in  every  way  efficient  for  the 
work  they  have  to  do.  It  is  to  be  borne  in  mmd  that  if  there  is  any 
respect  in  which  there  has  been  tremendous  expansion  in  this  country, 
it  has  been  in  shipping,  and,  if  there  has  been  any  service  upon 
which  the  pressure  of  increased  work  has  been  brought  to  bear,  it  is 
the  Steamboat-Inspection  Service.  This  work  has  been  done  with- 
out a  murmur,  ana,  if  the  inspectors  have  been  rewarded,  so  should 
the  clerks.  Think  of  it!  The  senior  clerk  in  the  office  of  the  local 
inspectors  at  New  York,  N.  Y.,  receives  only  $1,500  per  annum,  and, 
witn  the  bonus  that  is  allowed,  his  salary  is  $1,740  per  annum.  Yet 
here  is  a  man  who  has  had  years  of  experience  in  the  Steamboat- 
Inspection  Service  and  is  fainiliar  with  all  of  the  procedure  of  that 
Service,  and  what  is  said  of  him  might  be  said  of  many  others  through- 
out the  entire  Service.  Think  of  it,  also,  that  persons,  whether  men 
or  women,  are  appointed  at  $900  per  annum!  Can  we  be  expected 
to  get  the  best  clerks  at  that  money  ?  Can  we  be  expected  to  main- 
tain the  efficiency  of  the  Service  with  such  salaries  ?  It  is  a  mistake 
to  say  that  all  the  important  work  done  in  this  Service  is  done  by  the 
inspectors.  If  ships  are  inspected,  they  must  be  certificated;  and  il  men 
are  examined  for  licenses,  their  licenses  must  be  prepared;  and  if  the 
clerical  force  is  inefficient,  then  there  must  result  congestion;  and 
then,  if  oongestion  results,  it  reflects  itself  upon  the  snipping. 
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While  the  mspectors  have  been  rewarded  by  an  mcrease  of  pay,  the 
clerks  have  not.  Is  it  any  wonder,  then,  that  they  have  become  dis- 
coiu'aged?  Is  it  any  wonder  that  many  of  them  are  in  despair?  I 
can  not  too  strongly  urge  the  passing  of  legislation  that  will  give  to  the 
clerks  of  this  Service  sfidaries  commensurate  and  in  keeping,  not  alone 
with  the  cost  of  living  at  this  time,  but  also  with  tneir  eflSciency. 

VISION. 

It  was  said  with  authority  long  ago  that  "TVlthout  a  vision,  the 
people  perish.''  If  we  apply  that  great  truth,  uttered  so  many  years 
ago,  to  modem  conditions,  and  especially  to  our  own  country,  we 
must  acknowledge  and  realize  that  if  there  ever  was  a  time  when  we 
must  have  vision  it  is  now.  For  we  must  face  the  great  problems 
that  confront  us,  and  we  must  be  able  to  prove  that  our  civilization 
can  and  wiU  stand  the  test.  Now  it  is  that  we  must  be  able  to  see 
beyond  the  room  in  which  we  work,  to  see  beyond  the  people  whom 
we  meet  upon  the  street,  and  to  see  beyond  the  year  or  century  in 
which  we  live.  We  must  be  able  to  see  centuries  anead,  if  you  please. 
We  must  know  that,  if  we  make  a  false  step,  we  may  not  as  a  people 
be  able  to  retrace  it.  We  must  now  find  what  the  policy  shall  be,  not 
alone  for  the  building  of  ships,  but  for  the  retaining  of  tnem  under  the 
American  flag.  We  must  establish  again,  once  and  for  all  and  never 
swerve  from  that  attitude,  the  United  States  as  a  maritime  power. 
It  was  a  merciful  Providence  rather  than  a  heroic  people  that  saved 
us  in  this  last  war,  because  it  happened  that  we  had  as  allies  those 
who  had  ships.  It  has  been  demonstrated  beyond  a  doubt  that  he 
who  controls  the  sea  controls  the  world.  There  may  be  great  armies 
and  there  may  be  great  armaments,  but  without  great  merchant 
fleets  there  can  not  be  supremacy.  Why  do  we  wish  mis  supremacy? 
We  do  not  desire  it  in  the  same  spirit  in  which  Germany  wished  it— 
in  order  that  we  may  have  power  for  its  own  sake — ^but  we  wish  it 
that  we  may  protect  our  ideals;  and  I  refer  thus  briefly  to  the  neces- 
sity of  this  vision,  so  that  everyone  in  the  Steamboat-Inspection 
Service  may  realize  that  he  has  his  own  part  to  play,  no  matter  how 
humble  it  may  be,  in  this  great  campaign  for  the  rehabilitation  of  the 
American  merchant  marine.  At  times  we  may  become  discouraged 
with  our  compensation,  and  at  times  we  may  ask  ourselves  "  Waat 
is  the  use?"  but  if  we  stop  to  reflect  upon  the  great  work  we  are 
doing,  and  upon  the  patriotism  which  must  be  at  the  bottom  of  all 
of  that  work,  I  am  sure  every  officer  and  employee  of  the  Service 
will  respond  willingly  to  long  hours  and  to  arduous  duties,  and  I  know 
that  if  we  do  this  we  shall  not  lose  the  esprit  de  corps  that  has  distin- 
guished this  splendid  Service  during  the  war  with  Germany. 

APPENDIX. 

There  is  attached  hereto  an  appendix  containing  general  statistics 
of  the  Service  compiled  from  the  reports  of  the  supervising  inspectors 
of  the  various  districts  for  the  year  ended  Jxme  30,  1919,  indicating 
the  nature  and  extent  of  the  work  of  the  Service." 

Respectfully,  Geo.  Uhlek, 

Supervising  Inspector  Oenerdl, 
To  Hon.  William  C.  Redpield, 

Secretary  of  Oormaerce. 

a. Appendix  is  published  in  the  pamphlet  edition  of  the  report  of  the  Bnpeirisliig  Inspeetor  OeDenlr 
bat  omitted  from  this  volume. 
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Department  op  Commeboe, 

Bureau  op  Navigation, 
WasTiiTigUmj  September  IS,  1919. 
Sm:  I  have  the  honor  to  submit  herewith  my  aminal  report  for  the 
fiscal  year  ended  Jime  30,  1919. 

GENERAL  CONDITIONS. 

The  first  four  and  one-third  months  of  the  fiscal  year  up  to  the 
armistice  of  November  11, 1918,  with  the  tfiree  immediately  preceding 
months,  was  the  period  of  our  greatest  effort  to  win  the  war.  All 
our  ships  structuraJly  available  for  military  purposes  were  so  em- 
ployed- they  were  officered  and  manned  by  the  conmiissioned  officers 
andf  enlisted  men  of  the  Navy  rather  than  by  merchant  crews;  our 
shipyards  were  turning  out  tonnage  as  rapidly  as  possible  to  win  the 
wai,  with  the  purposes  of  trade  only  remotety  in  view  or  not  at  all; 
and  civil  authority  and  commercial  considerations  were  in  all  phases 
of  maritime  affairs  subordinated  to  military  exigencies.  The  momen- 
tum thus  acquired  in  these  directions  could  not  be  checked  at  once 
by  the  armistice,  and,  of  course,  should  not  have  been;  but  the 
machinery  was  swim^  aroimd  to  bring  back  to  the  United  States  as 
rapidly  as  possible  9ie  millions  comprising  our  forces  in  Europe. 
Though  this  task  was  accomplished  with  remarkable  expedition  and 
success,  it  consumed,  neveitneless,  practically  the  rest  of  the  fiscal 
year,  and  the  movement  of  supplies  for  those  at  whose  side  we  fought 
took  the  place,  to  an  extent,  of  the  movement  of  suppUes  for  our 
armies  abroad.  During  the  fiscal  jear  covered  by  this  report  the  , 
largest  and  most  impoi  tant  part  of  our  merchant  marine  was  not  an 
instrument  of  commerce,  but  a  weapon  of  war.  The  extent  of  our 
maritime  effort  since  1917,  culminating,  but  not  ceasing,  with  this 
year's  victory,  may  be  measured  by  the  fact  that  the  sums  Congress 
authorized  the  Shipping  Board  to  expend  have  been  greater  than  the 
book  value  of  all  the  merchant  tonnage  of  the  world  before  the  out- 
break of  the  war  in  1914.  These  general  observations  are  made  at 
the  outset  for  the  reason  that  tliey  qualify  nearly  all  the  statements . 
in  the  following  pages  and  serve  to  make  clearer  much  that  would 
otherwise  call  for  repeated  qualification  and  explanation. 

a  Appendixes  ftnd  statistical  tables  referred  to  in  the  text  foUowingare  printed  in  the  pamphlet  edition 
of  the  Commissioner's  report,  but  omitted  from  this  volume. 
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AMERICAN  SHIPPING  GROWTH  SINCE  1914. 

It  is  opportune  to  show,  first,  what  changes  have  taken  place  year 
by  year  since  1914  in  our  merchant  shipping  under  register  for  tiie 
foreign  trade  and  under  enrollment  and  license  for  the  coasting  tetde 
and  fisheries,  giving  the  gross  tonpage  (100  cubic  feet  of  closed-in 
space  equaling  a  gross  ton)  on  June  30  for  each  year: 


Foreign 
trade. 

Coasting  trade. 

JoneSO- 

Great 
Lakes. 

Sea  and 
river. 

Total. 

1914 

1,076,152 
1,871,543 
2,191,715 
2,446,399 
3,603,706 
6,660,736 

2,883,922 
2,818,000 
2,760,815 
2,709,824 
2,708,533 
2,635,680 

3,960,614 
3,699,886 
3,517,119 
3,654,814 
3,612,280 
3,601,804 

7.928,688 

1915 

8,38B,I2» 

1916 

8^469  6« 

1917 

8,Sn,037 

1918 

9.924,518 

1919 

12,907,100 

American  shipping  registered  for  foreign  trade  is  over  600  per  cent 
of  the  corresponding  tonnage  in  1914,  while  in  each  branch  of  the 
coasting  trade  the  decline  has  been  nearly  10  per  cent,  because  the 
shipping  of  the  Great  Lakes  and  of  the  coasting  trade  alon^  the  sea- 
board was  drawn  upon  heavily  to  meet  war  noMS.  With  me  return 
of  normal  times  such  ships  will  be  restored  to  the  trades  for  which 
they  were  designed;  furthermore,  much  of  the  shipping  built  in  the 
Umted  States  with  public  funds  is  adapted  to  the  shorter  voya^  of 
tiie  home  trade  and  will  find  there  its  opportunities.  The  declme  of 
tonnage  in  all  branches  of  the  coasting  trade  will  be  more  than  made 
good  during  the  coming  vear,  and  should  thus  reduce  the  pressure  on 
our  railway  systems  and  become  a  factor  in  restoring  more  normal 
conditions  of  life. 

Many  of  the  most  useful  ocean  steamers  employed  from  our  entry 
into  the  war  in  transporting  troops,  supplies,  and  munitions  across  the 
Atlantic  were  withdrawn  from  our  coasting  trade  and  may  continue 
in  the  foreign  trade,  which  offers  at  present  greater  profit  than  the 
domestic  trade. 

Under  authority  already  vested  in  the  Secretary  of  Commerce  and 
under  other  authority  later  bestowed  also  upon  tne  Shipping  Board, 
foreign  ships  have  engaged  to  a  slight  extent  in  the  coasti^  trade, 
and,  to  help  meet  the  demands  for  food,  foreign  vessels  were  permitted 
to  engage  also  in  the  fisheries. 

The  tonnage  of  shipping  registered  for  the  foreign  trade  just  stated 
can  not  all  remain  in  that  cmumn,  because  many  of  the  ships  com- 
prised in  it  are  too  small  to  eng^e  profitably  in  that  trade,  and  for 
that  reason,  and  others,  part  of  it  nas  not,  in  fact,  been  so  employed. 
Any  subtraction  on  this  accoimt,  however,  even  now  can  be  maae  good 
by  the  return  to  trade  of  a  considerable  number  of  lar^e  steamships, 
particularly  the  laigest  of  the  seized  German  ships,  which  have  been 
employed  as  Army  transports,  operated  by  the  Navy  and  not  under 
the  register  granted  to  ships  in  trade.  On  June  30,  1919,  these  ships 
numbered  45  of  400,000  gross  tons.  The  Army  transport  service  will 
have  to  be  maintained  at  least  during  the  current  year,  and  only  part 
of  this  tonnage,  to  be  determined  by  Congress,  will  become  available 
for  commercial  purposes. 
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AMBRICAN  SEAGOING  SHIPS. 

In  these  five  years  our  merchant  shippmg  has  increased  5,000,000 
gross  tons,  and  the  increase  has  been  wholly  in  seagoing  vessels  of 
1,000  gross  tons  or  over.  The  table  below  shows  the  number  and 
gross  tons  of  seagoing  vessels  of  1,000  gross  tons  or  over  of  the  several 
types  on  Jime  30  at  the  end  of  each  fiscal  year  (except  1915)  and  also 
on  September  30,  1919,  showing  the  current  rate  of  progress.  Sailing 
tonnage  has  been  virtually  stationary,  the  increase  in  seagoing 
wooden  steameis  from**  8  of  10,595  gross  tons  on  June  30,  1914, 
to  293  of  693,541  gross  tons  on  June  30,  this  year,  is  to  be  regarded 
more  as  a  sacrifice  in  the  eflFort  to  put  forth  alt  our  resources  tnan  as 
a  permanent  addition  to  our  commercial  fleet.  The  substantial 
addition  has  been  in  steel  steamers,  of  which  the  tonnage  is  fourfold 
greater  than  in  1914. 


June  30— 


Sailing  and 
schooner  barges, 
wood  and  steel. 


Steam  and  gas  vessels. 


Wood. 


Steel. 


Total. 


1M4 

1916 

1917.... 

1918 

1919 

1919,  Sept.  30 


No. 
318 
315 
327 
315 
320 
850 


Oross 
tont. 
528,403 
523,204 
538,196 
518,216 
533,580 
558,835 


No. 

8 

13 

41 

91 

283 

360 


Oro88 
tont. 
10,595 
17^799 
58,895 
161,425 
688,541 
876,811 


No. 
429 
601 
660 
874 
1,436 
1,628 


Oro9$ 

totu. 
1,589,783 
2,854,557 
2,696,868 
3,627^261 
6,072,901 
7,051,449 


No. 
755 
929 
1,028 
1,280 
2,068 


GroBS 

tons. 
2,128,731 
2,805,660 
3,293,450 
4,306,892 
7,300,022 


2^334     8)487)005 


OBIGIKS   OF  THE   FLEET. 

The  seagoing  fleet  of  ships  of  1,000  gross  tons  or  over  as  it  existed 
on  June  30,  1919,  was  of  several  distinct  origins.  It  included  ships 
under  the  flag  before  the  war  and  still  remaining  on  the  register 
on  the  date  named,  aggregating  1,698,750  gross  tons;  foreign  built 
ships  admitted  to  registry  under  the  ship-registry  act  of  1914  and 
remaining  on  the  register,  658,115  gross  tx>ns;  also  11,580  gross  tons 
of  foreign-built  wrecks  admitted  to  register.  The  seized  former 
'German  ships,  so  far  as  registered,  aggiegated  onl}  248,406  gross 
tons,  the  larger  portion,  not  included,  being  in  the  Aimy  transport 
service.  The  remainder  of  the  fleet  were  snips  built  in  the  United 
States  during  the  fiscal  years  beginning  July  1,  1914.  The  ships 
built  include  those  built  for  privrate  owners  before  June,  1917,  when 
Congress  made  the  first  of  ite  great  appropriations  for  the  Shipping 
Board,  and  those  building  for  or  ordered  by  American  and  foreign 
owners  reauisitioned  and  retained  hy  the  Shipping  Board  which 
appear  in  tne  statement  of  those  built  since  June  30,  1917.  Included 
in  these  are  66  of  301,112  gross  tons  for  American  owners,  135  of 
520,663  gross  tons  for  British  owners,  26  of  120,633  gross  tons  for 
French  owners,  28  of  121,836  gross  tons  for  Norwegians,  3  of  15,371 
gross  tons  for  Italians,  4  of  10,686  gross  tons  for  Danes,  and  2  of 
10,270  gross  tons  for  Russians. 

Out  of  the  7,300,022  gross  tons,  accordingly,  only  2,616,851  gross 
tons,  slightly  more  than  one-third,  were  bmlt  before  1914.  Of  the 
remainder,  as  indicated,  1,110,571  gioss  tons  were  building  or  imder 

«  These  flgnres  were  increased  to  19  vessels  ol  36,121  gross  tons  on  June  30, 1919,  due  chiely  to  transfers 
from  the  Great  Lakes  and  the  rebuilding  and  enlarging  of  vessels  previously  measuring  less  than  1 ,000  tons . 
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contract  in  1917  for  American  or  foreign  owners  according  to  their 
plans,  though  completed  under  war  conditions  in  the  United  States, 
so  that,  broadly  speakuiff,  half  the  larger  seagoing  tonnage  under  the 
flag  on  Jime  30,  1919,  nad  a  more  or  less  substantial  commercial 
basis.  The  balance  of  the  fleet,  all  new  ships  built  from  Groyernment 
design  imder  Grovemment  direction  and  wholly  with  public  funds, 
represents  our  effort  to  win  the  war  so  far  as  recorded  on  the  registry 
books  of  the  customhouse.     Following  are  details: 


SaUIng 
vessels  and 

Steam  and  gas  vessels. 

Sources  of  tonnage  now  In  lists. 

schooner 

barges,  wood 

and  steel. 

Wood. 

SteeL 

Total. 

In  fleet  of  June  30, 1914 

No. 
210 

n 

GroM 

tons. 

347,959 

20,857 

No. 
19 

Oro$8 
tens. 
26,121 

No. 
372 

58 
25 
16 
14 

7 
3 

2 

1 
44 

12 
34 
61 
190 
579 

Gnu 

tens. 

1,324,670 

246,103 

130,350 

89,772 

66,930 

26,577 

21,173 

10,805 

4725 

8,188 

6,505 

25,724 

2,852 
232,611 

62,222 
170,042 
317  436 
852,916 
2,482,310 

No. 
601 

60 
25 
16 
14 

2 
12 

7 
61 

12 

42 

94 

270 

821 

(Trwff 

torn. 
1,688.750 

906,960 

130,350 

80,772 

66,990 

26,577 

21,173 

10,806 

10,557 

<188 

6^566 

80,208 

11,566 
248,406 

62,222 
1^500 
365,  TH 
901,010 
3,080,629 

Admitted  from  foreign  flai^ 

British 

O^^rman r r ... , 

Japanew  -  - 

Austrian ...................  ^ .  ^ ...  - 

Dutch 

Cuban 

Chilean 

3 

5,832 

NorwAgii^n  r 

FpendT. 

Al  1  other  flags 

.... 
3 

6 
7 

4,484 

8,728 
15,795 

Reoah^d  toreiga  wi^ks,  act  Feb.  24, 



S^i«od  German  vi(>««^|^i . , 

Built  year  ended  June  30— 

1915 

1016 

6 
15 
33 
35 

9,495 
22,288 
40,610 
51,632 

2 

18 

47 

207 

3,063 
26,047 
91623 
546,687 

1917 

1918 

1919 

Total 

rf9 

533,580 

293 

603,541 

1,436 

6,072,901 

2,068 

7,300,022 

SIZE   OF  OCEAN   STEAMERS. 


The  ocean  steamers  included  in  the  table  above  number  1,729  of 
6,766,442  gross  tons,  of  which  1,436  of  6,072,901  gross  tons  are  steel 
and  293  of  693,541  gross  tons  are  wood.  The  steel  steamers  are  of 
the  following  gross  tonnages: 


Gross  tons. 

No. 

Total  tons. 

Gross  tons. 

No. 

Total  tons. 

1,000-2,000 

112 

186,009 

8,000-9,000 

26 

217,468 

2,000-3,000 

474 

1,153,093 

9,000-10,000 

3 

28,302 

3,000-4,000 

180 

627,336 

10,000-11,000 

18 

186,707 

4,000-5,000 

133 

609,897 

11,000-12,000.. 

1 

11,440 

5,000-6,000 

215 

1,192,207 

12,000-18,000 

2 

24,483 

6,000-7,000 

208 

1,324,640 

13,000-14,000 

3 

iolooe 

7,000-8,000 

60 

449,979 

20,000 and  over.... 

1 

20,602 

The  wooden  ocean  steamers  are  of  the  following  tonnages: 


Gross  tons. 

No. 

Total  tons. 

1,000-2,000 — 
2,000-3,000.... 
3,000-4,000.... 

74 

178 

11 

110,457 
455,978 
127,106 
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WORLD'S  SHIPPING,  1914-1919. 

The  preceding  tables  are  meant  to  show  more  important  changes 
in  American  merchant  shipping,  especially  in  ocean  steamers,  by  which 
over  90  per  cent  of  the  world's  foreign  commerce  by  sea  is  carried, 
wrought  Detween  June,  1914,  and  June,  1919,  bj  nearly  five  years 
of  war.  The  changes  which  have  taken  place  m  the  fleets  of  the 
rest  of  the  world  affect  materially  the  consideration  of  most  questions 
relating  to  our  own  ships.  The  best  available  returns  of  the  world's 
shipping  for  the  periods  named  are  those  of  Lloyds'  Register,  which 
include  ships  of  100  gross  tons  or  over,  including  those  launched,  but 
not  yet  registered.  The  following  is  the  summary  in  round  numbers 
of  Lloyds'  returns  of  steam  vessel  of  the  several  nations  on  June  30, 
1914  and  1919,  with  losses  or  gains,  respectively: 


Country. 


Gross  tont. 

United  Kingdom 18,892,000 

British  Dominions i      1,632,000 


United  States: 


I 


Seagoing I  2,027.000 

Great  I-akes i  2,260,000 

Austria-Hungary 1  1,052,000 

Denmark I  770,000 

France I  1,922,000 

Germany^ 6, 135, 000 


Juno,  1919. 


Increase  (+) 

or  de- 
crease (— ). 


Greece 

Holland 

Italy 

Japan 

Norway 

Spain 

Sweden 

other  countries. 


Total  steam  tonnage.. 
Sail  tonnage  (net) , 


Grand  total.. 


821,000 
1,472,000 
1,430,000 
1,708,000 
1,957,000 

884,000 
1,015,000 
2,427,000 


Orosstons. 
16,345,000 
1,863,000 

9,773,000 

2,160,000 

713,000 

631,000 

1,962,000 

3,247,000 

291.000 

1,574,000 

1,238,000 

2,325,000 

1,597,000 

709.000 

917,000 

2,552,000 


45,404,000  ; 
3,686,000  i 


47,897,000 
3,022,000 


49J)90,000 


50,919,000 


OrossUms. 
-2,547,000 
+    231,000 

+7,746,000 

-  100,000 

-  339,000 

-  139,000 
+  40,000 
-1,888,000 

-  530,000 
+    102,000 

-  192,000 
+    617,000 

-  360,000 

-  175.000 

-  96,000 
+    125,000 


+2,493,000 
-    664,000 


+1,829,000 


It  will  be  noted  that  the  total  tonnage  of  seagoing  American  steam- 
ers is  much  larger  than  the  totals  ^ven  in  the  earlier  statements  in 
this  report  or  statements  in  detail  m  later  pages.  This  difference  is 
due  to  the  fact  that  merchant  vessels  of  tne  United  States  are  not 
included  in  the  returns  of  the  Bureau  of  Navigation  until  they  have 
received  at  the  customhouses  registers  or  enroUments  entitling  them 
to  engage  in  trade.  They  come  within  Federal  jurisdiction,  and  they 
remam  under  that  jurisdiction  by  virtue  of  those  documents.  The 
great  tonnage  employed  as  Army  transports,  as  has  been  stated,  is 
not  included  in  the  returns  of  this  Bureau,  but  finds  an  appropriate 
place  in  Lloyds'  figures.  Lloyds*  returns  include  manv  ships  launched, 
out  not  ready  for  registry,  or  not  registered,  while  the  returns  of  the 
Bureau  of  Navigation  include  only  snips  lawfully  qualified  for  trade. 

The  ratification  and  execution  of  the  treaty  of  peace  bv  which  Ger- 
many in  reparation  for  submarine  warfare  surrenders  all  her  former 
ships  over  1,600  gross  tons  and  from  one-half  to  one-fourth  of  smaller 
ships  will  reduce  to  about  700,000  gross  tons  the  3,247,000  tons 
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assigned  to  Gennany  in  the  table  and  will  increase  correspondingly 
the  tonnage  of  the  allied  nations,  and  the  same  is  true  of  the  713,000 
tons  assigned  to  Austria-Hungary. 

The  net  losses  of  Europe  in  steamers  are  4,000,000  otoss  tons, 
excluding  German  and  Austrian  losses,  which  are  mainly  due  to  cap- 
ture and  transfer  to  the  American  and  allied  flags  under  which  they 
have  contributed  to  gains.  In  America  we  gave  most  thought,  nat- 
urally, to  submarine  assaults  on  the  great  ocean  liners,  many  of  which 
we  knew,  but  the  bulk  of  the  European  war  losses  were  of  tne  smaller 
ships,  with  which  the  trade  by  sea  between  European  countries  is 
conducted.  These  ships  were  almost  constantly  subject  to  attack. 
A  glance  at  the  map  will  show  the  great  geographical  difference 
between  the  sea  trade  between  European  countnes  and  that  of  the 
Americas.  Europe  in  all  directions  is  deeply  penetrated  by  arms  of 
the  sea — the  Baltic  and  North  Seas,  and  the  Mediterranean,  Adriatic, 
Aegean,  and  Black  Seas.  These  give  to  the  salt-water  foreign  trade  of 
densely  popidated  countries  of  Europe  an  importance  not  always 
appreciated,  and  they  determine,  too,  the  types  of  ships  required,  for 
the  voyages  are  relatively  short  and  frequent,  and  smaller  ships  are 
at  an  advantage  in  such  trades.  The  longer  voyages  of  the  foreign 
trade  and  even  of  the  coasting  trade  of  America  require  larger  ships. 
It  is  a  mistake,  therefore,  to  condemn  as  wholly  wasteful  the  con- 
struction of  smaller  ships — sav,  under  3,000  gross  tons — in  this  coun- 
try during  the  war.  While  they  are  not  as  well  adapted  to  our  own 
trade  as  larger  ships,  they  are  of  the  tonnage  with  which  the  trades 
of  the  several  seas  which  penetrate  Europe  are  usually  conducted  and 
in  the  proper  places  may  be  serviceable,  especially  in  the  near  future. 
The  merchant  marine  of  a  country  is  not  to  be  judged  by  its  total 
gross  tonnage  alone,  but  by  its  adaptability  to  tne  country's  needs, 
and  one  of  the  sources  of  Britain's  commercial  importance  has  been 
the  willinjgness  of  her  shipowners  to  dispose  of  ships  which  on  account 
of  size,  age,  or  other  factors  had  ceased  to  become  the  most  efficient 
instruments  of  commerce  and  to  build  newer,  larger,  and  better  ships. 
Broadly  speaking,  the  geographical  reasons  which  suggest  smaller 
ships  for  much  of  the  trade  of  the  Eastern  Hemisphere  and  larger 
ships  for  the  Western,  point  to  tramp  management  for  the  former  and 
liner  management  for  the  latter.  Just  as  agriculture  in  Europe  takes 
the  form  of  intensive  cultivation  of  small  areas  and  with  us  the  form 
of  cultivation  of  large  areas  by  machinery,  so  in  shipping  we  are 
likely  to  do  better  through  the  organization  of  large  corporations  and 
large  fleets  rather  than  by  undertaking  the  tramp  line  of  business 
with  many  smaller  companies. 

The  absolute  and  relative  increase  of  American  tonnage,  it  is 
repeated,  is  the  gratifying  evidence  of  our  determination  to  nelp  win 
the  war,  in  its  way  as  noteworthy  as  was  the  raising  and  transporta- 
tion of  our  armies  to  Europe,  but  in  neither  case  were  commercial 
considerations  involved  ancl  in  neither  case  were  commercial  results 
obtained.  A  considerable  part  of  the  tonnage  now  under  the  flag  is 
not  a  source  of  maritiine  strength  to  us,  but,  if  treated  as  our  general 
business  good  sense  would  treat  an  analogous  matter  ashore,  such 
tonnage  may  be  so  disposed  as  to  add  to  the  world's  comfort  and 
wealth,  in  which  we  shall  share. 
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GROWTH  OF  AMERICAN  SHIPBUILDING. 

Up  to  the  outbreak  of  the  war  the  largest  annual  output  of  American 
shipyards  was  1,457  vessels  of  614,216  gross  tons  during  the  fiscal 
vear  ended  June  30,  1908,  of  which  216  of  341,165  gross  tons  were 
built  on  the  Great  Lakes.  The  largest  recent  annual  output  of  the 
seaboard  yards  had  been  291,516  ctoss  tons  in  1901.  Two-thirds  of 
the  seagoing  tonnage  now  under  me  American  flag  have  been  built 
since  1914,  while  of  the  tonnage  now  under  foreign  flags  more  than 
two-thirds  was  built  before  1914.  At  first  blush  these  facts  would 
seem  to  give  our  present  fleets  a  greater  advantage  than  even  the 
tonnage  figures  alone  indicate,  but  we  shall  fare  better  in  the  future 
if  we  lace  at  once  facts  as  they  stand.  Of  necessity,  during  the  war 
the  main  object  sought  was  the  construction  of  the  largest  amount 
of  tonnage  in  the  shortest  possible  time.  To  accomplish  this  result 
all  ordinary  commercial  considerations  had  to  yield  place.  Usually 
ships  are  built  in  the  United  States  with  a  view  to  their  employment 
in  particular  trades,  and,  while  this  adds  to  cost  and  time  of  con- 
struction, it  has  made  our  ships  hitherto  especially  long-lived.  Our 
war  construction  was  confined  to  cargo  boats  of  a  few  types,  and  of 
each  the  maximum  output  was  sought.  In  taking  an  account  of 
stock  now  we  find,  as  was  anticipated,  that  we  have  more  of  some 
types  than  our  commerce  requires  and  less  of  others.  Our  greatest 
advantage  lies  in  the  fact  that  many  of  our  new  ships  use  oil  as  fuel. 

Again,  it  is  at  least  a  question  whether  the  fabricated  ship,  so 
called,  the  ship  of  which  the  elements  are  manufactured  in  the  steel 
plants  and.  then  assembled  in  the  shipyard,  are^  not,  from  their  sim- 

J>ler  construction  handicapped  through  life  by  inability  to  carry  the 
ull  cargoes  of  ships  constoicted  in  the  usual  manner.  The  great 
speed  with  which  some  of  our  ships  were  built,  or  put  together, 
helped  to  win  the  war;  but  it  tells,  of  course,  against  careful  and 
durable  construction  and  has,  in  fact,  already  given  to  repairs  a 
larger  place  in  marine  economy  and  finance  than  has  been  usual 
wifli  American  ships.  The  number  of  shipyard  employees  could  not 
have  been  increased  about  tenfold  in  five  years,  and  the  output  in- 
creased virtually  twentyfold  without  lowering  somewhat  American 
standards  of  construction.  These  matters  were  the  necessary  inci- 
dents of  war,  and  they  are  considered  only  for  their  bearing  on  a 
fair  appreciation  of  our  maritime  resources.  On  the  other  hand,  it 
should  oe  borne  in  mind  that  two-thirds  of  the  shipping  of  European 
coimtries  was  built  five  years  or  more  ago,  and  it  has  imdergone  not 
merely  five  years  of  orainary  wear,  tear,  and  depreciation,  out  five 
years  of  the  severest  strain,  of  almost  constant  emplovment,  with 
little  or  no  opportunity  for  repairs  and  overhaul  at  regular  intervals, 
with  little  01  the  usual  care  which  the  prudent  and  successful  ship- 
owner bestows  constantly  upon  his  fleet,  and  much  of  it  still  is  bear- 
ing the  scars  of  conflict. 

During  the  fiscal  year  ended  Jime  30.  1915,  the  total  output  of 
Ajnerican  shipyards  was  only  1^157  vessels  of  225,122  gross  tons,  the 
smallest  in  17  years,  and  of  this  total  only  23  were  over  1,000  gross 
tons,  aggregating  127,844  gross  tons.  In  the  fiscal  year  ended  June 
30,  1916,  the  total  was  only  1,030  vessels  of  347,147  gross  tons. 
During  the  12  months  ended  April,  1917,  when  we  entered  the  war. 
we  had  built  683,725  gross  tons  of  shipping,  which  was  a  record 
utput,  and  during  April  itself  79,045  gross  tons.    Near  the  end  of 
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that  month  the  British  war  mission  headed  by  Mr.  Balfour  and  the 
French  war  mission  headed  by  Mr.  Viviani  and  (Jen.  Joffre  visited 
Washinjgton  and,  with  other  suggestions,  expressed  the  hope  that 
the  United  States  could  increase  to  400,000  gross  tons  monthly  its 
output  of  merchant  ships,  or  at  the  rate  of  4,800,000  pross  tons  a 
year.  The  full  force  of  this  request  will  appear  when  it  is  recalled 
that  the  world's  lai^est  previous  output  of  ships  laimched  was 
3,332,882  gross  tons  in  1913. 

The  two  foUowinjg  tables  will  show  the  progress  made  toward  at- 
taining the  end  desired  by  our  allies. 

The  plainest  way,  perhaps,  to  show  that  progress,  is  to  state  the 
output  for  12-month  perioas  ending  with  each  successive  month  for 
the  period  starting  with  Jime  30,  1916.  The  following  statement  in 
that  form  includes  ships  built  in  the  United  States  for  foreign  owners 
which  early  in  1917  were  becoming  an  important  factor.  The  date 
in  the  ship  s  life  chosen  for  the  record  is  the  date  of  the  award  of  its 
official  number,  following  some  time  after  the  launching,  but  in 
ordinary  times  shortly  preceding  the  issue  of  the  register.  The  rate 
of  construction  increased  so  rapidly  during  the  war  and  delays  in 
machinery  were  so  frequent  that  awards  for  last  year  outstripped 
the  registers  by  half  a  million  tons. 


Seai^oing. 


Month. 


steel. 


Wood. 


Total. 


Grand  totil, 

indodioK 

nooMasoiflg. 


June. 

July 

August 

September. 
October.... 
November. 
December.. 


lOia. 


No, 


January... 
February.. 

March 

AprU 

^j 

June 

July 

August 

September. 

October 

November. 
December.. 


1917. 


January... 
Febniary. . 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December.. 


1918. 


January... 
February. 

March 

April 

May 

June 

July 

August.... 


1919. 


114 
124 
128 
132 
130 
120 
142 


144 
167 
180 
203 


275 
815 
352 
396 
437 
460 


490 


682 
626 
666 
601 
728 


(Tr.toflt. 


468.502 
613,667 
537,804 
547,325 
663,075 
638,206 
605,738 


1,962,372 
2,094,236 
2,178,839 
2,364,479 
2,668,240 
2,726,196 
2,908,800 
3,117,786 


No,      Gr.tont,      No.      Gr.tont. 


80 
84 
98 
100 
116 
123 
137 


137 
146 
153 
157 
161 
158 
189 
214 
266 
287 
331 
361 


392 
404 
436 
451 
458 
481 
476 
462 


131,440 
143,778 
152,766 
162,646 
184,287 
192,515 
211,830 


211,626 
222,723 
238,051 
236,486 
219,947 
216,716 
274,830 
854,172 
465,327 
546,613 
657,487 
736,705 


810,194 
860,416 
916,037 
947,117 
966,643 
1,021,090 
1,004,072 
048,206 


194 
208 
221 
232 
245 
252 
279 


281 
303 
833 
360 
883 
410 
464 
539 
608 
683 
768 
821 


024 
974 
1,083 
1,084 
1,187 
1,167 
1,190 


500,951 
667,845 
600,660 
709,971 
738,962 
730,721 
817,668 


2,792,566 
2,944,651 
3,094,976 
8,311,596 
3,523,802 
8,746,216 
8,912,381 
4,065,941 


Or.tm. 
347,147 
36181S 
398,671 
434,068 
476,912 
637,40 
655.2S2 


6aoi80B 
683,716 
713,011 
812,699 

8n,an 

904,394 
943,516 
962,989 
949,901 
1,094,298 


1,657 

1.02! 

1,689 

1,1« 

1,670 

1,19< 

1,668 

1,37S 

1,661 

1,381 

1,623 

1,430 

1,610 

i,5n 

1,612 

1781 

1,681 

2,0U 

1,760 

2.ao 

1,814 

2,900 

1.882 

2,721. 

1,957 

2.«»,W 

2,008 

3,074,9n 

2,096 

3,225,» 

2,002 

3,438,2; 

2,167 

3,639.2! 

3,341 

3,890,4J 

3,208 

4,a28^W 

2,354 

4,187,930 
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MONTHLY  OUTPUT. 


For  the  permanent  record  the  monthly  output  of  ships  built  and 
officiallj  numbered  and  those  built  for  foreigners  is  stated  below  for 
the  past  three  fiscal  years;  the  monthly  output  of  400,000  gross  tons 
requested  in  May,  1917,  was,  in  fact,  attained  within  two  years,  and 
is  temporarily  the  current  rate  of  construction. 


Month. 

Seagoing. 

Mnn« 

Grand  total. 

Steel. 

Wood. 

Total. 

n  ODS«Devui5 . 

1016. 
July 

Ko. 
4 
5 
5 
15 
20 
4 

Or.Umi. 
9,826 
22,479 
25,552 
37,770 
66,429 
18,385 

Ko, 
2 

Gr.tOfU, 
1,784 
3,168 
2,632 
14,238 
2,644 
1,296 

No. 

7 
10 
10 
22 
23 

6 

Or.  tons. 
11,610 
25,647 
28,184 
52,008 
69,073 
19,681 

No, 
114 
114 
84 
95 
86 
81 

Gr.tofu. 
19,121 
27,121 
10,239 
18,224 
21,563 
18,205 

No. 
121 
124 

94 
117 
109 

87 

Gr.toru, 
80,731 

August 

52,768 

September 

38,423 

October 

70,232 

November 

90,636 

December 

37,886 

Total 

53 

180,441 

25 

25,762 

78 

206,203 

574 

114,473 

662 

320,676 

1917. 
January 

10 
4 
6 
8 
11 
22 

52,062 
18,779 
38,553 
44,653 
36,066 
97,908 

6 
5 
5 
11 
19 
9 

6,672 
6,777 
6,448 
22,670 
33,004 
31,216 

16 
9 
11 
19 
30 
31 

58,754 
25,556 
44,001 
67,223 
69,090 
129,124 

83 
63 
126 
148 
162 
196 

14,841 
11,448 
15,110 
11,822 
22,137 
22,877 

99 
72 
137 
167 
192 
227 

73,596 

February 

37.004 

Mftrch...  . 

60,111 
79,046 

April 

y&y ::..:::.. 

91,227 
152,001 

Juno 

Total 

61 

288,061 

55 

105,687 

116 

393,748 

778 

98,236 

894 

491,963 

July 

14 
9 
9 
13 
19 
17 

54,891 
46,716 
36,073 
44,420 
50,660 
85,917 

7 
14 
12 
22 
11 
16 

14,118 
12,155 
12,513 
85,879 
10,872 
20,611 

21 
23 
21 
85 
30 
83 

69,004 
68,871 
47,686 
80,299 
61,532 
106,528 

184 
152 
80 
87 
87 
52 

20,148 
27,171 
28,999 
10,386 
15,736 
16,053 

205 
175 
101 
122 
117 
86 

89,152 
86,042 
76,585 
90.685 

August 

September 

October 

November 

77,268 

December.,,    a.    .  . 

122,581 

TotaL 

81 

317,677 

82 

106,143 

163 

423,^20 

642 

118,493 

806 

542,313 

Total,  1917 

142 

605,738 

137 

211,830 

279 

817,668 

1,420 

216,728 

1,699 

1,034,296 

1918. 

12 
17 
29 
31 
a  40 
42 

53,748 
94,242 
115,040 
130,637 
157,598 
163,034 

6 
14 
12 
15 
13 
16 

6,468 
17874 
20,776 
21,017 
16,453 
26,965 

18 
31 
41 
46 
53 
58 

60,216 
112,116 
135,816 
151,654 
174,061 
190,019 

39 
53 
97 
119 
132 
130 

4,679 
5,485 
11,329 
U,396 
20,413 
11,406 

67 
84 
138 
166 
186 
188 

64,795 
117,601 
147,  n5 

'''ebmaVy . , 

¥iiroh 

AprU 

163,050 
194,464 

Maya 

June 

201,426 

.  Total 

171 

714,299 

76 

109,573 

247 

823,872 

570 

64,606 

817 

888,480 

July5 

37 
49 
46 
57 
60 
40 

146,981 
191,102 
177,765 
228,203 
227,293 
175,678 

38 
39 
54 
53 
55 
46 

72,727 
91,997 
123,668 
117,165 
121,746 
98,829 

75 
88 
100 
110 
115 
86 

219,708 
283,099 
301,433 
346,368 
349,039 
274,507 

6118 
89 
70 

•     91 

«66 

67 

10,223 
12,760 
7,037 
12,164 
8,621 
8,852 

193 
177 
170 
201 
171 
163 

229,931 
296,849 
308,470 
367,532 

August 

September 

October 

November  c 

357,660 
283,369 

December 

Total. 

289 

1,147,022 

286 

626,132 

574 

1,773,154 

491 

69,647 

1,065 

1,832,801 

Total.  1918 

460 

1,861,321 

361 

735,705 

821 

2,597,026 

1,061 

124,256 

1,882 

2,721,281 

1919. 
January  ^ ..,  ^ ....... . 

42 
47 
47 
75 
/84 
72 

174,799 
206,106 
.199,743 
316, 177 
351,368 
329,961 

37 
26 
44 
30 
20 
39 

80,957 
58,095 
86,398 
52,097 
34,979 
82,362 

79 
73 
91 
105 
104 
111 

255,756 
264,201 
286,141 
368,274 
386,347 
412,343 

4  53 
62 
95 
<96 
146 
161 

8,600 
7,229 

11,864 
7,331 
9,061 

10,  M6 

132 
136 
186 
201 
260 
272 

264,346 
271,430 
296,005 
375,606 
396,406 
422,889 

Fehiiiftry.        .    .. 

MflTfth  ...,    , 

April* 

May/ 

June 

TotaL 

367 

1,578,174 

196 

39i,888 

563 

1,973,062 

613 

54,621 

1,176 

2,027,683 

Julya 

72 
86 

330,094 
400,528 

33 
»25 

55,779 
36,131 

105 
111 

385,873 
436,6^ 

(7140 
127 

11,765 
18,679 

246 
238 

397,628 
455,338 

August* 

a  Inchidefl  1  concrete  vessel  of  3,427  gross  tons. 
b  Includes  1  concrete  vessel  of  326  gross  tons, 
c  Includes  1  concrete  vessel  of  11  gross  tons. 
4  Includes  3  concrete  vessels  of  1,004  gross  tons. 

156180-coM  1919 61 


<  Includes  2  concrete  vessels  of  588  gross  tons. 
/  Includes  1  concrete  vessel  of  2,481  gross  tons. 
0  Includes  3  concrete  vessels  of  909  gross  tons. 
h  Includes  1  concrete  vessel  of  2,795  gross  tons. 
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The  preceding  pages  have  presented  some  of  the  main  phases  of 
the  development  of  American  shippiike  Mid  shipbuilding  during  tbe 
war,  but  one  must  not  hastily  concluae  therefrom  we  were  impotent 
on  the  sea  before  the  war  and  that  the  initiative  and  enterprise  of  our 
people  had  done  nothing  imtil  over  three  biUions  of  dollars  were  voted 
oy  Congress  for  shipping,  starting  June,  1917.  Before  it  we  were 
tne  third,  now  we  are  the  second,  maritime  power.  The  war  has 
enabled  us  to  change  places  with  Germany.  The  development  of  steel 
shipbuilding  in  the  United  States  on  a  commercial  basis,  supplemented 
by  the  usual  orders  for  warships  from  1900  to  July  1,  1917,  when 
the  CTeat  appropriations  of  Confess  for  ships  became  available  was 
satisfactory,  though  not  phenomenal,  as  shown  by  the  following  table 
of  steel  ships  building  or  ordered  at  the  beginning  of  each  fiscal  year 
since  1900: 


Merohant. 

Date. 

Great  Lakes, 
etc. 

Seaboard. 

Total. 

Govemmeiit. 

Total 

1 

20 
36 
39 
80 

27 
88 
60 

Gr.toru. 
70, 119 
^1,780 

109^0^ 
400 
104,067 
176,473 
363,949 

Nb. 
48 
68 
66 
68 

78 
84 
13 
63 
68 
36 
80 
71 
24 
63 
310 
333 

Cfr.tont. 

307,561 

373,866 

333,949 

146,666 

94,688 

86,886 

169,399 

149,634 

14,776 

137,468 

86,076 

38,636 

103,960 

169,680 

104,631 

394,138 

997,439 

1,603,361 

Nb. 
68 
89 
104 
88 
67 
76 
111 
134 
13 
66 
99 
79 
181 
184 
41 
76 
385 
499 

Or.  tons. 

377,680 

355,645 

347,486 

366,676 

94,968 

190,908 

834,771 

403,473 

14,776 

168,848 

146,767. 

100,895 

371,813 

310,429 

143,968 

310,089 

1,335,784 

1,896,633 

m. 

47 
71 
67 
47 
88 
89 
39 
46 
83 
63 
46 

180 
86 

133 
68 
69 
60 

Toiujt 
113,839 
381,148 
309,890 
834,147 
831,436 
808,703 
387,814 
161,003 
186,091 
164,184 
184,006 
119,440 
334,038 
230,073 
143,010 
190,790 
79,803 

Nb.      Toiu. 
115       »1,OO0 
160  i     6%,7» 
171         «17.X78 

185 
95 
116 
140 
179 
95 
117 
144 
309 
316 
357 
90 
146 
446 

589,822 
4»dS 
4S9!ftf 

573,186 

655,4« 
150,816 

13 
36 
68 
61 
68 
17 
14 
176 
117 

41,395 
69,093 
71  760 
78,368 
40,840 
39,337 
15,961 
338^346 
393,161 

8)3.00 

»;m 

319.844 

6M,» 

441,ltt 

386,878 
500.879 

1,806,586 

a  Displaoement. 
WORLD'S  SHIPBUILDING  1911-1918. 

Just  as  with  tonnage  afloat,  some  comparison  of  the  shipbuilding 
in  other  countries  is  necessary  to  place  in  proper  perspective  tiie 
progress  of  American  shipbuilding.  Lloyd's  ngures  for  ships  of  otot 
100  gross  tons  launched  auring  a  period  of  years  afford  the  only  satis- 
factory standard  of  comparison,  and  those  issued  in  February,  1919, 
show  the  tonnage  launcned  annually  since  1911,  by  countries,  the 
tonnage  except  for  the  United  States  and  Canada  being  practically 
all  steel,  and  sail  tonnage  being  less  than  4  per  cent  of  the  total 
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Year. 


United  King- 
dom. 


Dominions. 


Anstriap 
Hungary. 


Denmark. 


France. 


Germany. 


Holland. 


Wll 

1013 

1918 

1914 

Total. 

1916 

1916 

1917 

1918 

Total. 


772 
713 
688 
666 


827 
306 
286 


Tom. 
1,803,844 
1,738,614 
1,933,163 
1,683,663 


7,168,064 

660,919 
608,236 
1,162,806 


301  1,848,130 


1,320.3,770,170 


383 


Tont, 
19,663 
34,790 
48,339 
47,634 


11  034,336 


160,336 

23,014 
31,671 
94,471 
279,904 


66 


427,960 


Tons. 
37,836 
38,821 
61,767 


173,749 


96 


87 


Tont. 
18,689 
36,103 
40,983 
33,816 


Tont. 
136,473 
110,734 
176,096 
114,063 


118,639 

46,198 
86,377 
20,446 
36,160 


137,070 


34 


626,363 

26,402 
42,762 
18,828 
18,716 


670 


100,697 


Tont. 
266,632 
376,317 
466,226 
0387,192 


1,483,267 


641 


Tont. 
98,060 
99,439 
104,396 
118,168 


414,988 

113,076 
180,197 
148,779 
74,026 


616,077 


Year. 


1911 

1913 

1918 

1914 

Total.. 

1915 

1916 

1917 

1918 

Total.. 


Italy. 


Ko. 
14 
27 
38 
47 


Tont, 
17,401 
26,196 
60,856 
43,961 


126135,084 


30.  32,182 


56,654 
38,906 
60,791 


66178,488 


Japan. 


109 
168 
162 
32 


461 


Tont. 
44,369 
57,765 
64,664 
85,861 


252,689  205 


49,406 
145,624 
350,141 
489,924 


3831,085,097 

I 


Norway. 


Nb. 
71 
89 
74 
61 


206 


Tont. 
35,436 
50,255 
50,637 
54,204 


190,581 


62,070 
42,468 
46,108 
,47,728 


198,664   181 


Sweden. 


m. 
11 

22 
25 
26 


84 


Tont. 
9,427 
13,968 
18,524 
15,163 


67,062    615 


20,819 
26,769 
26,760 
89,683 


118,481 


United 
States. 


m. 

142 
174 
205 
94 


84 
211 
326 


Tont. 

171,669 

284,223 

276,448 

200,762 


933,002 


177,460 
504,247 
997,919 


929|3,033,030 


1,5604,712,666 


Other 
countries. 


m. 


Tont 
38!    17,864 
521    46,654 
83     43,455 
35  0  86,148 


208  144,1316,387 


10  0  13,641 
18  o  14, 296 
27032,588 
401 0  34,478 


96     94,953 


World  total. 


Tont. 

2,650,140 

2,901,709 

8,332,882 

819|o2,852,768 


1,699 
1,719 
1,760 
1,^ — 


743 
964 


4,686 


11,737,644 


01,201,688 

01,688,080 

112  02,987,786 

86605,447,444 


11,374,948 


a  Returns  not  complete. 

CURRBNT  SHIPBUILDING. 

On  July  1,  1917,  American  shipyards  had  under  construction,  or 
contracted  for  by  owners  other  than  the  Government  of  the  United 
States,  499  steel  vessels  of  1,896,&22  gross  tons,  a  prospective  output 
equal  to  the  averageprewar  output  of  British  yards.  Soon  after  tnat 
date  the  American  Government,  through  the  Shipping  Board,  virtu- 
ally took  control  of  the  yards  and  their  output,  and  for  the  past  two 
years  shipbuilding  has  been  almost  wholly  an  enterprise  of  this 
Government.  Tlie  new  &9cal  year  opens  under  substantially  the 
same  conditions,  as  the  shipyards  are  almost  wholly  occupied  with 
the  completion  of  the  remamder  of  the  construction  program  of  the 
Shipping  Board,  amounting  to  upward  of  4,500,000  gross  tons  and 
covering  the  calendar  year  1920.  'Phe  details  of  this  program,  of 
course^  are  covered  by  the  reports  of  the  Shipping  Board,  but  the 
following  summary  has  been  furnished: 


Vessel. 

Number. 

Deadweight 
tons. 

Approximate 
gross  tons. 

Steel  ships 

936 

811 

14 

6,367,707 
784,048 
84,000 

4,400,000 

Wooden'shiiDs                   

620,000 

Concrete  ships    ......tr- 

66,000 

Total 

1,261 

7,226,765 

4,976,000 
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A  few  of  the  shipyards,  however,  have  begun  to  accept  private 
orders,  and  on  July  1,  1919,  such  orders  reported  to  this  Bureau  cov- 
ered 16  steel  ships  of  83,910  gross  tons.  The  best  available  returns 
of  the  shipbuilckng  in  progress  throughout  the  world  on  Jime  30, 1919, 
are  those  furnished  by  Lloyds'  Register,  covering  a  total  of  8,017,767 
^oss  tons,  which  may  be  comparea  with  the  largest  prewar  construc- 
tion in  progress,  3,445,000  gross  tons  on  June  30,  1913: 


Country. 

Steamers  and  m«tor  vessels. 

Sailing  vessels. 

Total. 

Steel. 

T^ood. 

Steel. 

Wood.  . 

United  States: 

Atlantic  coast 

ber. 
867 
84 
156 
138 

711 

27 

38 

36 

4 

7 

86 
84 

1 
42 
63 
88 
40 

Gross 
tonnage. 

1,76M61 
141,840 
933,806 
836,746 

3,4«2.276 

63,493 
100,600 

70,356 
7.063 

33,300 

56,001 
107,316 
900 
243,940 
383,060 
319,333 

55,686 

JVton- 

ber. 

36 

53 

96 

Gross 
tonnage. 

56,3J0 
136,800 
238,400 

ber. 
3 

1 

Gross 

tonnage. 

4,600 

4,500 

her. 
84 
31 
59 

Gross 
tonnage. 
60,728 
68,983 
148,960 

994 
783 

Gross 

Gulf  ports 

8,874,  la 

Pad  TC  coast 

British  Empire: 

United  Kingdom. 

Canada— 

Great  Lakes 

8 

3,398 

68 

29,481 

3,534,060 

Coast 

70 
18 

81,050 
11,647 

3 

975 

81 
13 

15,635 
3,907 

846, 4S8 

Othw  dominions 

Belgium  ^,s..rTTT, T-T- 

4 

7 

41 

38 

3 
96 

63 
88 
64 
39 
40 
69 

7,  OSS 

China  ..........-^■^■.TT *- 

83!aoo 

Denmark ........ ...^^.-r- 

5 
3 

1 
85 

1,770 

1,920 

600 

31,606 

57i7n 

France..  ....,.TT.,T-r--TT- 

3 

480 

100,618 

Greece ...       

l.fiOO 

Italy  (including  Trieste) . . 
Japan       .........r.-,,^^.. 

• 

19 

«,075 

37i,eaD 

383' bob 

NSherlands 

319,883 

Norway 

34 

6,865 

63^  4M 

Portugal 

39 
8 

8 

13,320 

585 

1,440 

u*,ni 

Spain 

Sweden 

87 

42 

118,269 
88,650 

118' 8M 

19 

7,i65 

97,345 

Total 

1,866 

7,104,383 

364 

555,835 

68 

89,566 

338 

317,993 

3,536  j«8.017,7e7 

a  Including  53  ferroconcrete  vessels  of  62,323  gross  tons. 

The  foregoing  table  does  not  include  shipbuilding  in  Germany,  as 
the  figures  lor  mat  country  are  not  yet  available  or  important. 

SHIPPING  LOSSES. 

The  losses  of  American  shipping  during  the  past  five  y;ears  have 
been  1,909  vessels  of  1,122,725  gross  tons,  ana,  in  addition,  3,431 
vessels  of  252,005  gross  tons  have  been  abandoned  and  stricken 
from  the  register.  The  following  statement  shows  separately  marine 
losses,  war  losses,  and  abandonments: 


1915 

1916 

1917 

1918 

1919 

Total. 

Marine  losses 

War  losses 

Gross 

Nb.      tons. 

301   123,590 

3      8,792 

iVb. 

337 

2 

Gross 

tons. 

128,209 

8,084 

Nb. 

345 

22 

Gross 

tons. 

110,364 

71,382 

m. 

409 
75 

GffOM 

tons. 
180,497 
180,502 

7?b. 
372 
43 

Gross 

tons. 

217,414 

93,991 

No. 

1,764 

145 

Gross 
tons. 
759.974 
382,751 

Total 

Abandoned 

304   132,382 
972  ,  79,047 

339 
623 

136,293 
56,811 

367 

774 

181,646 
48,984 

484 
552 

360,999 
35,181 

415 
610 

311,405 
31,982 

1,909 
•8,481 

1,132,735 
382,005 

Grand  total 

1,276  1211,429 

962 

193,104 

1,141 

230,630 

1,086 

396,180 

926 

843,887 

6,840 

1,874,730 
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The  losses  of  merchant  steamers  of  the  principal  maritime  nations 
from  Aimist,  1914,  to  the  armistice  of  November,  1918,  according  to 
Lloyds'  Register,  were  as  follows : 


Country. 


War  losses. 


Marine  losses. 


Total. 


United  Kingdom 
British  Dominion 

American. 

Belgian. 

Bradlian 

Danish 

Dotoh 

French 

Greek 

Italian. 

Japanese 

Norwegfen. 

Spanish. , 

Swedish 

Total 


Oro99toru. 

7,753,311 

160,712 

343,000 

85,843 

90,328 

210,880 

201,707 

722,030 

340,661 

745,766 

110,764 

076,616 

157,527 

180,415 


OT099tfm9. 

1,032,770 
00,866 
187,048 
10,230 
10,051 
34,422 
37;  244 
84,138 
65,014 
115,660 
150,260 
105,244 
80,335 
88,586 


Of 099  lOtU, 

8,786,000 
260,578 
531,038 
105,081 
31,270 
245,302 
220,041 
807,077 
414,675 
861,435 
270,033 
•  1,171,760 
237,862 
264,001 


12,087,548 


2,188,704 


14,224,253 


The  marine  casualties  of  steamers  were  only  a  trifle  above  the 
average,  as  for  the  five  years  from  1909  to  1913,  inclusive,  they  aggre- 
gated 2,160,346  gross  tons.  When  it  is  recalled  that  for  nearly  five 
years  in  European  waters  ships  ran  at  night  much  of  the  time  without 
uehts,  and  that  for  part  of  this  period  they  ran  across  the  Atlantic  and 
along  our  own  coasts  without  these  precautKmary  signals,  the  com- 
parative results  are  a  high  tribute  to  the  vigilance  and  skill  of  the 
masters  and  deck  officers  of  the  ships.  That  the  losses  from  both 
causes  were  not  greater  is  also  due,  first,  to  naval  convoys  and,  second, 
to  the  courage  and  endurance  of  officers  and  men  who  brought  many 
stricken  ships  to  port  which  imder  ordinary  conditions  would  have 
been  justifiably  abandoned  at  sea,  and  did,  doubtless,  appear  in 
German  statements  of  submarine  ruthlessness.  Dming  the  four  years 
and  four  months  of  war  the  total  losses  were  14,224,252  gross  tons  of 
steamers.  During  the  five  calendar  years  covering  tha^t  period  the 
world's  output  of  ships  was  14,127,701  gross  tons,  of  which  less  than 
3  per  cent  were  sailing  vessels. 

The  effect  of  war,  however,  went  beyond  the  mortality  among  ships, 
for  many  vessels  which  imder  ordinary  conditions  would  have  been 
broken  up  and  sold  as  junk  were  patched  up  and  are  included  in  the 
world's  outstanding  tonnage.  The  world's  merchant  tonnage  afloat 
to-day,  as  already  shown,  is  greater  than  ever  before,  and  undoubtedly 
would  more  than  suffice  to  conduct  the  world's  diminished  foreign 
commerce  consequent  upon  diminished  production  and  vast  national 
debts,  if  it  were  as  efficient  as  the  tonimge  of  1914.  Allowances  for 
the  customary  growth  of  merchant  shipping  in  ordinary  times  are 
quite  out  of  place  und^  present  condition,  for  such  growth  is  based 
on  increased  ocean  trade  and  increased  international  exchanges  of 

Eroducts  by  sea.  There  has  been  no  such  increascL  and  there  can  not 
e  until  production  has  become  at  least  normal  abroad  as  well  as  at 
home.  Freights  must  be  higher  than  usual,  because  under  present 
conditions  the  European  countries  with  whico  we  fought  side  dv  side 
have  not  yet  been  able,  through  death  and  devastation,  to  supply  the 
usual  return  cargoes  of  their  own  production  with  which  to  pay  for 
the  products  of  coimtries  remote  from  the  scene  of  conffict.    The 
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outward  cargo,  accordingly,  pays  to  a  much  greater  extent  than  usual 
the  entke  charges  of  the  ship^s  roimd  voyage,  and  those  charges  fall,  of 
coiirse,  upon  the  consumer.  The  interruptions  of  commerce  through 
strikes  on  shipboard  and  along  the  dochs,  through  the  congestion  of 
freight  at  seaports  of  lading  and  discharge,  and  through  like  extrane- 
ous causes  reduce  still  further  the  inherent  relative  ineflBciency  of  the 
ships  afloat. 

ACnVlTY  OF  SHIPPING. 

The  statements  on  the  preceding  pages  have  dealt  with  the  groes 
tonnage  of  ships  and  its  growth  since  the  outbreak  of  the  war  early 
in  August,  1914.  The  activity  of  those  ships,  the  part  they  were 
actually  taking  in  the  foreign  trade  of  the  united  States  before  the 
war,  and  the  part  they  have  &ken  since  are  shown  by  the  clearances  for 
foreign  ports.  Clearances  are  stated  in  net  tons  (the  net  ton  being 
100  cubic  feet  available  for  cajgo  or  passengers),  and  if  a  ship  clears 
more  than  once  during  a  year  its  net  tonnage,  of  course,  will  reappear 
in  the  total  for  the  year  as  many  times  as  it  departs  on  a  voyage. 
Attention  at  the  present  time  is  centered  on  ships  on  the  longer 
voyages  between  the  United  States  and  Europe,  Africa,  Asia,  Oceania, 
and  South  America  rather  than  on  those  ships  which  make  frequent 
voyages  to  the  near-by  ports  of  North  and  Central  America,  Mexico, 
and  the  West  Indies.  The  total  net  tonnage  of  all  ships,  American 
and  foreign,  steam  and  sail,  which  cleared  from  the  United  States  for 
the  other  continents,  during  the  fiscal  vears  ended  June  30, 1914,  the 
year  before  the  war;  1918,  the  complete  year  of  our  participation 
m  the  war;  and  1919,  the  year  of  our  maximum  effort,  of  the  armistice, 
and  of  a  partial  resumption  of  commerce,  is  as  follows: 


To- 

1914 

1918 

1919 

Rurope 

16,144,118 

2,429,659 

1,990,105 

406,467 

14,263,547 

2,237,976 

2,005,324 

335,649 

16^431,123 

2,706  365 

2,529  908 

393,971 

South  America 

Asia  and  Oceania 

Africa 

Total 

30,970,339 

18,832,496 

22,080,457 

During  1918,  of  course,  there  were  no  clearances  for  German  ports, 
and  durmg  1919  only  9,734  net  tons;  so  clearances  for  Germany  are 
excluded,  which  in  1914  aggregated  3,902,073  net  tons.  During  1918 
and  1919,  however,  the  movement  of  troops,  munitions,  and  supplies 
called  for  a  net  tonnage  of  transports,  not  required  to  clear,  larg^ 
than  the  net  tonnage  which  before  the  war  cleared  for  German  ports. 
Tn  fact,  therefore,  the  ships  which  left  American  ports  for  the  conti- 
nents across  the  sea  during  the  past  two  fiscal  years  were  of  greattf 
net  tonnage  than  in  any  previous  year. 

The  total  shipping  facilities  for  trade  between  the  United  States 
and  Europe,  as  shown  hj  actual  voyages,  accordingly,  were  sub- 
stantially equal  to  the  facilities  of  1914.  But  the  share  of  American 
ships  in  the  totals  just  stated  reflects  the  increase  in  American  shipping 
and  shipbuilding  already  indicated.  The  clearance  figures  are  always 
a  more  useful  indication  of  the  participation  of  our  ships  in  foreign 
trade  than  are  percentages  of  the  money  value  of  exports  and  imports 
carried  in  such  ships,  especially  in  these  times  of  inflated  j)rice8.  The 
following  statement  shows  the  net  tonnage  of  American  snips  included 
in  the  total  net  tonnages  just  stated  for  1914,  1918,  and  1919:   ^  0 
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ing  months  ended  July  31,  1194,  and  in  trade  with  Europe  that 
tonna^  had  decreased  one-third.  The  situation  thus  does  not 
arise  in  Great  Britain  from  lack  of  ships,  but  from  lack  of  outward 
cargoes  and  other  causes.  The  situation  is  of  importance  not 
only  to  American  shipping  and  shipbuilding,  but  equally  so  to  Ameri- 
can foreign  trade  and  domestic  production.  Foreign  ta-ade  is,  of 
course,  a  direct  or  indirect  exchange  of  products,  and  its  successful 
and  economical  conduct,  so  far  as  ships  are  involved,  depends  on 
cargoes  both  outward  and  homeward^  so  that  the  ship  all  the  time 
may  be  eammg  money,  not  spending  it,  as  when  it  sails  in  ballast. 

COAL  AND  OIL. 

British  trade  and  shipping  for  years  were  developed,  looking 
only  at  the  material  side  of  it,  on  the  production  of  an  excess  of  coal 
for  export  beyond  domestic  demands.  During  the  seven  months 
ended  Julv  31,  1914,  covered  by  the  clearance  table  above,  the 
exports  of  co^  (including  coke,  etc.)  from  the  United  Kingdom 
amounted  to  43,000,000  tons,  and  12,000,000  additional  tons  were 
despatched  for  ships'  fuel.  During  the  seven  months  since  January  1, 
1919,  the  coal  exports  were  only  23,675,000  tons,  and  only  6,816,000 
tons  were  expwted  in  the  form  of  ships*  fuel,  a  decline  of  over 
25,000,000  tons  in  all  and  of  19,500,000  tons  in  coal  as  cai^o.  As  a 
net  ton  of  shipping  100  cubic  feet  will  hold  about  two  tons  of  coal, 
the  deficit  in  cai^o  is  equivalent  to  nearly  10,000,000  net  tons  oi 
shipping.  The  clearances  of  British  ships  with  cargoes  was  9,676,000 
net  tons  less  during  the  seven  months  of  1919  than  for  the  same 
seven  months  in  1914,  and  for  all  ships  17,000,000  net  tons  lees.  The 
world's  loss  of  torpedoed  passenger  ships  has  not  yet  been  made 
good,  and  though  coal  is  the  largest  and  bulkiest  article  of  ocean 
commerce,  manufactured  goods  have,  of  course,  a  lai^  part  in  the 
British  export  trade.  The  product  of  the  coal  mines  of  the  United 
Kingdom  for  1914  was  266,664,000  tons,  and  the  product  for  1919, 
on  me  basis  of  the  output  tiius  far,  is  estimated  at  228,000,000  tons, 
a  decline  of  37,600,000  tons,  equivalent  to  cargoes  for  clearances  of 
ships  during  the  year  a^regating  about  19,000,000  net  tons,  approach- 
ing an  eqmvalent  of  the  total  overseas  clearances  from  the  United 
States  during  the  past  fiscal  year.  Whether  the  British  coal  industry 
is  again  to  become  a  normal  factor  in  ocean  trade,  or  to  become 
the  greatest  suicide  club  on  record,  is  thus  one  of  the  considerable 
elements  in  the  determination  of  plans  for  the  employment  and 
future  of  an  American  merchant  marine,  for  it  affects  the  type  of 
ships  to  be  built,  the  ports  to  which  they  can  profitably  ply,  the 
financial  arrangements  at  home  and  abroad  which  steamship  com- 
panies and  exporters  should  make,  and  even  the  directions  in  which 
«|tpital  and  laoor  should  turn  for  the  most  satisfactory  employment. 
hif(d  impression,  probably,  is  no  longer  general  that  there  is  a  shortage 
apphipping  and  still  a  demand  for  ''more  ships"  merely  as  ships, 
by  dijQess  of  tjpe.  We  have  every  reason  to  oe  satisfied  with  the 
r  in  whicn  the  country  responded  to  that  ur^^it  prayer  in 
917,  but  the  problem  directiy  ahead  of  us  is  one  of  ship 

Th        TT^^  *^^  activity  of  our  own  and  foreign  ships. 

ine  onn^^j^^  ^f  ^^  British  situation  in  respect  of  coal  is  the 
appropnauoi^  j.^  situation.  The  United  States  is  the  largest 
m  view  of  tne    ^  ° 
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exporter  of  oil;  which  in  the  world's  navies  and  passenger  ships  is 
rapidly  taking  the  place  of  coal  as  fuel,  and  as  fuel  for  cargo  boats 
offers  such  advantages  and  economies  to  the  steel  ships  built  in  the 
United  States  during  the  past  three  years,  a  large  percentage  of 
which  burn  oil,  as  to  offset  structural  disadvantages  inevitable  from 
the  haste  with  which  they  were  built. 

The  increasing  use  of  oil  as  shipd'  fuel  tells  to  our  advantage  in 
that  oil  requires  a  considerably  less  number  of  men  in  the  fireroom 
than  does  coal,  and  the  work  is  less  arduoiis.  During  the  past  two 
years  so  many  of  our  merchant  ships,  or  ships  which  are  going  into 
trade  upon  the  close  of  their  service  as  transports  or  mimitions  and 
supplv  ships,  have  been  manned  by  enlisted  men  in  the  Navy  or 
Naval  Reserves  that  the  limited  number  of  our  seafaring  men  has 
not  yet  been  brought  home  to  us,  as  it  necessarily  will  be  during  the 
current  fiscal  year.  In  this  respect  our  disadvantage  increases  with 
the  growth  oi  oxir  tonnage,  while  competing  nations,  which  have 
lost  more  heavily  in  tonnage  than  in  crews  to  man  their  ships, 
have  an  advanta^.  The  use  of  oil  as  fuel,  accordingly,  is  in  part 
an  offset,  especially  as  in  normal  times  the  fireroom  Jorce  is  more 
highly  paid  than  tne  deck  force,  and  the  relative  difference  there  in 
American  and  foreign  wages  is  greater.  The  economic  rule  that, 
other  things  bein^  equal,  the  harder  and  more  disa^eeable  work 
will  be  better  paid  can  not  arbitrarily  be  set  aside  indefinitely,  and 
as  it  asserts  itself  the  advantage  wnich  oil  as  a  fuel  gives  to  the 
American  ship  will  show  itself.  There  is  a  like  advantage  in  this 
respect  in  the  production  as  in  the  consumption  as  fuel  on  shipboard 
of  oil  compared  with  coal. 

The  export  of  oil  as  cargo,  however,  differs  from  the  export  of 
ooal,  because  the  tanker  carrving  out  oU  in  .bulk  necessarily  returns 
in  ballast  or  with  a  ver^  small  amount  of  cargo.  There  seems  to  be 
no  reason  why  the  Umted  States  should  not  permanently  excel  in 
the  construction  and  operation  of  this  type  of  ship  not  only  in  the 
export  trade  of  the  United  States,  but  also  in  that  of  Mexico  and 
other  portions  of  this  hemisphere,  in  which  oil  may  be  found  in 
abimdance.  Any  handicaps,  at  least,  will  be  of  our  own  invention, 
as  our  natural  advanta^s  for  the  development  of  this  element  in  a 
merchant  marine  are  evident,  and  the  present  is  plainly  the  opportune 
time. 

ADMnnSTRATIVE  SITUATION. 

The  increase  in  ships  and  shipbuilding  since  1914,  and  especially 
during  the  past  fiscal  year,  had  not  up  to  June  30,  1919,  created 
serious  admmistrative  difficulties,  for  two  reasons:  First,  because 
for  the  past  two  years  we  were  at  war  and  in  nearly  all  branches  of 
Government  activitv,  certainly  in  shipping,  the  ancient  adage  **  Inter 
arma  silent  leges''  nas  prevailed;  second,  the  Government  itself  h»« 
assumed  control  of  and  operated  the  greater  part  of  American  stfb- 
going  shipping  as  a  military  measure,  manned  with  its  enlisted  ^can 
about  600  of  our  ships,  and  on  June  30  last  was  the  actual  tfoping 
of  about  half  the  7,300,000  gross  tons  comprising  the  seagoiralwajra 
of  larger  vessels  (over  1,000  gross  tons)  under  the  flag,  anda  foreign 
the,»  Government  was  entitled  to,  and  frequently  claimednd  imports 
prerogative,  exemption  from  laws.  prices.    The 

.•6hips  included 
and  1919:    ^Jt 
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The  war,  however,  is  ended,  and,  if  the  operation  of  the  mer- 
cantile marine  on  commercial  principles  in  accord  with  acts  of  Con- 
gress is  to  be  resumed,  the  men  and  the  money  needed  to  administer 
those  acts  should  be  provided  to  meet  the  great  increase  in  American 
shipping.  To  illustrate,  the  American  seagoing  ships  of  over  1,000 
gross  tons  on  Jime  30,  1914,  numbered  755  of  2,128,731  gross  tons, 
and  for  that  fiscal  year  the  total  appropriations  for  the  shipping 
commissioners'  service  was  $71,350  and  the  number  of  men  em- 
ployed was  48.  On  July  1,  1919,  the  large  seagoing  ships  numbered 
2,058  of  7,300,122  ctoss  tons,  and  are  increasing  at  the  rate  of  400,000 
gross  tons  a  month,  while  the  total  appropriations  for  the  current 
year  for  the  shipping  commissioners'  service  was  $88,465,  and  the 
number  of  men  employed  was  59.  Already  it  has  been  necessary 
to  ask  for  a  deficiency  appropriation  and  more  men,  and  until  they 
have  been  obtained  the  Bureau  has  had  to  ask  the  Panama  Railroad 
Steamship  Co.  and  the  Shipping  Board  to  assign  some  of  their  em- 
ployees to  shipping  commissioners'  offices  to  help  in  the  despatch 
of  their  ships,  respectively.  This  is  not  economv,  nor  good  aomin- 
istration,  nor  compliance  with  the  spirit  of  the  laws  and  ought  not 
to  continue,  but  it  is  better  than  adding  one  more  source  (w  delay 
to  the  outward  movement  of  ships. 

BADIO   COMMUNICATION. 

The  situation  as  to  the  administration  of  the  laws  regulating  radio 
communication  is  even  more  disheartening.  On  Jime  30,  1915,  there 
were  585  American  ships  with  licensed  wireless  stations,  and  1,653 
commercial  radio  operators  had  been  examined  and  licensed  to 
operate  them.  For  that  year  the  appropriations  for  the  wireless 
service  were  $45,000,  and  the  inspectors  and  others  employed  num- 
bered 26.  On  July  1,  1919,  the  number  of  American  ships  equipped 
with  wireless  numbered  2,312  and  is  increasing  monthly  with  the 
increase  of  tonnage  mentioned  at  the  rate  of  about  100  a  month. 
I)uring  July  and  August  alone  714  operators  were  examined  and 
licensed,  but  the  appropriation  remains  at  $45,000,  as  in  1915,  and 
the  inspectors  and  others  employed  number  29.  Two  branches  of 
the  work  of  the  radio  service  have  been  mentioned  which  admit  of 
comparative  statement  in  figures.  The  exigencies  of  war  developed 
the  wireless  art,  as  it  developed  flying,  with  which  to  an  extent  it 
is  already  related,  and  the  development  was  in  communication  by 
land,  as  well  as  by  sea.  Unless  the  radio-inspection  service  is  to 
keep  pace  with  the  improvements  and  inventions  of  the  art,  the 
Government  would  do  better  to  withdraw  altogether  from  the  field 
of  inspection.  To  keep  pace  with  developments,  the  Government 
ought  to  retain  those  men  who  in  its  armies  in  France  and  in  other 
services  have  themselves  contributed  to  those  developments  and 
have  applied  them.  It  has  been  necessary  to  ask  for  a  deficiencv 
appropriation  and  more  men  and  the  best  men  shown  to  be  sucn 
by  demands  the  war  made  on  their  skill  and  ingenuity. 

TONNAQE   ADMEASUREMENT. 

The  only  reason  why  it  is  not  necessary  to  ask  for  a  deficiency 
appropriation  to  carry  out  the  laws  for  the  admeasurement  of  ships 
in  view  of  the  multiplication  of  our  tonnage  is  because  the  Shipping 
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Board  building  pro-am,  which  almost  exclusively  occupied  our 
yards  last  year  and  will  continue  to  do  so  during  the  current 
fiscal  year,  comprises  only  a  few  types  of  ships  of  fixed  general 
dimensions,  and  the  blue  prints  for  one  ship  will  serve  to  give  instruc- 
tions for  the  admeasiurement  of  scores  of  ships  like  it.  In  time  we 
shall  probably  return,  possibly  by  next  year,  to  the  normal  meUiod 
of  building  ships,  particularly  with  a  view  to  the  needs  of  our  com- 
merce ana  the  varying  types  and  numbers  of  ships  required  to  meet 
them.  When  that  time  comes,  if  our  shipbuilding  inaustry  retains 
the  major  part  of  the  advantages  it  has  derived  from  g^eat  expendi- 
tures from  the  Treasury,  appropriations  for  admeasuring  ships  and 
the  establishment  of  a  oody  of  measurers,  more  unifomuy  qualified 
for  the  work  will  be  needed.  The  wc^k  is  now  done  by  men  in  the 
marine  divisions  in  the  customhouses,  some  of  whom  are  experi- 
enced men,  abundantly  qualified,  who  can  give  their  time  to  the 
work,  while  others  are  drawn  for  short  periods  from  desks  where 
they  compute  tariff  figures  or  compile  statistical  returns.  To  secure 
uniform  practice  by  oral  instruction  and  demonstration,  only  one 
adjuster  is  provided  at  $3,500  to  cov^  salary,  traveling,  and  all 
other  expenses. 

LOADLINES. 

The  enactment  of  the  bill  providing  for  leadlines  for  ship>s  now 
pending  in  both  branches  of  Congress  will  require  a  staff  of  men 
competent  to  give  it  effect,  some  at  Washington  and  some  at  the 
principal  seaports.  The  questions  involved  relate  both  to  the  safety 
of  the  ship  and  those  on  board  and  to  commercial  competition  on 
just  and  equal  terms  with  the  ships  of  other  nations,  and  cheap  men 
can  not  do  the  work.  The  details  of  estimates  and  force  are  reserved, 
of  course,  until  the  passage  of  the  bill,  but  the  subject  is  mentioned 
because  our  increase  in  tonnage  and  its  voyages  to  all  parts  of  the 
world  call  for  the  creation  of  administrative  agencies  similar  to  those 
which  other  nations  have  foimd  necessary. 

BULKHEADS. 

Akin  to  the  subject  of  leadline  for  cargo  ships  is  the  subject  of 
bulkheads  and  other  structural  features  of  passenger  ships,  which 
like  loadlines,  is  related  both  to  the  safety  of  the  ship  and  those  on 
board  and  to  equitable  conditions  of  commercial  competition. 

The  possession  of  13,000,000  gross  tons  of  shipping  under  the 
flag,  of  which  7,300,000  gross  tons  are  seagoing  ships  of  over  1,000 
gross,  and  a  possible  increase  of  almost  4,000,000  ^oss  tons  during 
the  current  year,  is  no  more  in  itself  a  merchant  marine  approaching 
that  under  the  British  flag,  and  much  greater  than  that  ever  under 
any  other  flag,  than  was  the  mere  draft  of  about  11, 000,000  men 
last  year  the  creation  of  the  largest  and  best  army  in  history.  The 
assemblage  of  the  material  as  of  the  men  was  only  the  first  part  of 
the  imdertaking.  Some  of  the  administrate  details  relating  to 
ships  are  mentioned  on  the  assumption  that  Congress  does  not 
intend  as  a  permanent  policy  to  vote  public  money  to  build  all  thi 
ships  and  to  operate  a  large  perc^itage  of  them. 
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The  following  table  shows  the  geographical  distribution,  motive 
power  and  material  of  construction,  and  trade  of  vessels  of  the 
United  States  and  details  of  construction  for  the  fiscal  years  1918 
and  1919: 

Comparison  of  American  Merchant  Marine  of  1918  and  1919. 

TOTAL  merchant  FLEET. 


ClaasiflcatiaD. 

1918 

1910 

OEOOBAPmCAL  DISTRIBUTION. 
AtlftfitiA  unA  Oiilf  PMuttst 

Number. 

16,327 

5,755 

2,999 

1,090 

Orosttofu. 

5,356,976 

1,646,697 

2,797,503 

123,342 

Number. 
16,596 
6  198 
3,043 
1,676 

Orosa  tofu. 
6,946,260 
2,816,481 

Pacific  coast ... 

Northern  lakes 

3,023,762 
121,797 

Wpfltf  rn  rivers 

Total 

26,711 

9,924,518 

27,513 

12,907,30  0 

POWXB  AMD  MATKBZAL. 

Sttil: 

Wood 

4,422 
166 

900,542 
308,993 

4,102 
168 

903,430 

Metal       

296,231 

Total 

4,587 

1,209,685 

4,260 

1,199,661 

Bteam: 

Wood 

4,233 
2,534 

823,823 
6,313,890 

4,300 
3,097 

1,320,678 
8,736,822 

Metal 

Total 

6,767 

7,137,613 

7,397 

10,057,400 

Oas: 

Wood 

9,775 
116 

275, 4W 
58,307 

10,126 
'128 

299,726 

Metal 

58,501 

Total 

9,891 

333,801 

10,254 

368,227 

Canal: 

Wood 

519 

58,588 

489 

1 

56,137 
294 

Metal 

Total 

519 

58,588 

490 

56,431 

^"^ood 

4,705 
242 

1,051.726 
133,355 

4,832 
280 

1,091,676 
144  005 

Metal 

Total 

4,947 

1,186,081 

5,112 

1,235,581 

Grand  total 

26,711 

9,924,518 

27,513 

12,907,300 

TRADE. 

Registered: 
Sail- 
Wood 

506 
49 

337,335 
83,110 

637 
49 

413,126 
86,419 

Metal 

Total 

615 

420,445 

686 

499  545 

Steam- 
Wood 

Metal 

269 
657 

113,084 
2,750,055 

432 
1,236 

547,393 
5,268,232 

Total 

926 

2,863,139 

1,668 

5,815,625 

Gas- 
Wood 

1,132 
21 

112,529 
40, 113 

1,295 
21 

139,623 
38,957 

Metal 

Total 

1,153 

152.642 

1,316 

178  580 

Barges- 
Wood 

1,295 
24 

151,116 
16,364 

1,337 
25 

157  511 

Metal 

18^465 

Total 

1,319 

167,480 

1        1,362 

176  976 

4,013 

3,603,706 

5,032 

6,669,726 
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GoMPABisoN  OP  Ambbican  Mbrchant  Mabinb  or  1918  AND  1919— Oontinued. 


Classiflcatlcn. 

1918 

1919 

TEADB— continued. 

Enrolled  and  licensed: 
SaU— 

Wood 

Number. 

3,856 

116 

Orontom. 
563.207 
225,883 

3,465 
109 

GfMtomi. 
490,301 

Metal 

209.812 

Total 

8,972 

3,961 
1,877 

789,090 

3,574 

700,  m 

Steam- 
Wood 

710,739 
3,563,635 

3,868 
i;861 

773,18$ 

Metal 

3,468,510 

Total 

5,841 

4,274,374 

6,729 

4.211,771 

Gas- 
Wood 

8,643 
96 

162,965 
18,194 

8,831 
107 

100,109 

Metal 

19,544 

Total 

8,738 

181,150 

8,838 

179.647 

Canal- 
Wood  

519 

58,688 

489 

1 

56,137 

Metal 

m 

Total 

519 

58,588 

490 

56,431 

Barges- 
Wood 

3,410 
'215 

900,610 
116,991 

2,495 
255 

934,005 

Metal 

125,549 

Total 

3,628 

1,017,601 

2,750 

1,069.001 

Total  enrolled  and  liomaed 

22,696 

6,320,812 

22,481 

6,237,571 

Grand  total . .  - , ..,.,.,., , , 

96,711 

9,924,518 

27,513 

12,907,309 

VESSELS  BUILT  DURING  FISCAL 

YEARS 

1918  AND 

m9. 

QEOOEAPHICAL  DISTRIBUTION. 

Atlantic  and  Gulf  coasts 

708 
517 
168 
135 

562,000 

518,437 

215.022 

5,409 

861 
668 
317 
107 

1,453,299 

Pacific  coast 

13»;50r 

Northern  lakes • 

507,172 

Western  rivers. 

3,716 

Total  

1,528 

1,300,888 

1,953 

3,335,621 

g^.                            POWER  AND  MATERUL. 

Wood 

112 
3 

78,894 
4,785 

83 

1 

77,«; 

Metal 

1,547 

Total 

115 

83,629 

84 

79,231 

Steam: 

Wood 

80 
a229 

37,771 
962,547 

651 
240 

2,117,4» 

Metal 

980,572 

Total 

309 

1,000,318 

891 

3,107,064 

Gas: 

Wood 

612 
8 

85,932 
4,746 

626 
7 

43,955 

Metal 

l,(X2 

Total 

620 

90,678 

633 

50,027 

Canal: 

Wood 

32 

4,101 

15 

%in 

Metal 

..........  .... 

Total 

32 

4,101 

15 

2,731 

*^iod K 

Metal 

437 
15 

113,909 
8,173 

■ 

307 
523 

»,7W 
6,774 

Total 

452 

122,142 

330 

87,565 

Total  confftractlon r  x  x 

1,528 

1,300,868 

1,958 

3,336,621 

a  Including  1  concrete  steam  vessel  of  3,427  gross  tons. 
b  Including  4  concrete  barges  of  1^1  gross  tons. 
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The  foUowing  summary  of  vessels  of  1,000  gross  tons 
the  preceding  table  and  of  such  vessels  built  other  fiscal 
the  oeginning  of  the  war  shows  changes  in  the  larg< 
construction: 


Type. 

1915 

1916 

1917 

1918 

Seaboard: 

No, 
18 

Gross 

tons. 

111,625 

No. 
36 

Oross 

tons, 

187,128 

No, 

47 

4 

3 
13 
9 

1 
14 
1 

1 

Orost 

Urns. 

300,290 

13; 009 

5,363 
17,60a 
16,121 

1  432 
20,212 

1220 

1,367 

No, 
146 

Orost 
tons. 
813,8) 

Ocean  steel  gas  screws 

BteeH  ferrylwats,  river  and 

1,402 
6,378 

2 

1 

3,362 
1,103 

Wooden  steamers 

17 
34 
2 
40 

30, « 

Wooden  gas  screws 

68, « 

Steel  sfdiooners 

3,0j 

Wooden  schooners 

1,318 

7 

11,286 

58,0! 

Wooden  barkentines 

Wooden  unrigged  vessels^ .  t  . , 

1 

1,0- 

Total 

21 

119,718 

45 

202,879 

03 

375,604 

230 

975, 1( 

Gieat  Lakes: 

Steel  steamers,  lake  trade... 
Steel  steamers,  ocean  trade. . . 
Steel  sas  strews,  ocean  trade. 

1 
1 

6,331 
1,816 

26,876 
10,916 

14 
10 
6 

1 

94,715 
21,790 
11,793 

2,320 

6 
83 
2 

1 

43,0; 

-180,8< 

4,2^ 

Steel  schooner-barges,  ocean 
trade 

2,3i 

Total 

Western  Rivers: 

Steel  gas  screws 

2 

8,146 

11  i    37,791 

31 

130,618 

92  1    230,5: 

1        1,473 

Steel  barge ' 

1 

1,3J 

Orand  total 

23 

127,864 

67 

242,143 

124 

506,222 

332 

1,207,0; 

SUMMARY  AND  TYPES  OF  SHIPS  OF  1,000  GROSS  TON 

Practically  aU  this  tonnage  was  built  for  salt  water^  an 
of  it  for  the  foreign  trade.  According  to  place  of  build  ( 
vessel  the  ships  above  may  be  thus  simunarized: 


Type. 

Seaboard. 

Great  Lakes. 

Steel  steamers 

No, 
381 
208 

1 
33 

1 
14 

Grosi  tons, 

2,037,916 

556  900 

1547 

48,299 

1393 

28,554 

No, 
206 

Gross  tons,     1 
492,469 

Wooden  steamers 

Steel  schooner 

Wooden  barkentine 

Wooden  gasoline 

Total 

638 

2,674,609 

206 

492,409 

SHIPPING  COMMISSIONERS. 

Summaries  of  the  routine  work  of  shipping  commissioi 
past  fiscal  year  are  printed  as  usual  in  Appendix  A. 
mcrease  in  our  merchant  shipping,  especially  on  trans-A 
ajges;  is  not  reflected  in  these  simunaries  because  the 
ships  and  the  war  created  wholly  abnormal  conditions, 
not  begin  to  disappear  imtil  near  the  end  of  May.  Aboui 
owned  or  requisitioned  by  the  Shipping  Board,  accord 
estimate  of  the  Navy  Department,  were  supplied  witl 
enUsted  men  of  the  U.  S.  Navy,  and  were  under  command 


Digitized  by  VjOOQIC 


976  B8P0BTS  OF  THE  DEPABTMEKT  OF  COMMEBCB. 

of  the  U.  S.  Navy,  numbering  in  all  120,000.  This  number,  however, 
includes  gun  crews  that  were  put  on  board  ships  manned  by  regular 
merchant  crews.  These  enlisted  men  of  the  17.  S.  Navy  served  and 
were  paid  under  their  enlistment  papers  and,  of  course,  did  not 
appear  before  the  shipping  commissioners  for  shipment  and  dis- 
charge. Part  of  these  120,000  were  employed  on  the  seized  Gennan 
ships  and  other  merchant  ships  assigned  to  the  Army  and  Navy  for 
transport  service;  but,  acceptmg  the  Navy  estimates  of  120,000  men 
supplied  to  merchant  ships,  more  than  half  of  the  additional  work 
imposed  by  law  on  the  shipping  commissioners  under  normal  con- 
ditions was  performed  as  a  war-emergency  measure  by  the  Navy 
Department.  The  gradual  discharge  of  naval  crews  and  the  shipment 
of  merchant  crews  began  in  May,  and  on  August  1  fully  1,500  mlisted 
naval  radio  operators  were  withdrawn  from  merchant  ships.  Instead 
of  a  gradual  increase  in  the  force  of  the  shipping  commissioners' 
offices  needed  to  perform  their  increase  of  work  m  consequence  of  the 
steady  increase  in  our  merchant  shipping,  the  force  should  be  increased 
at  once  to  meet  the  transition  from  war  to  peace  conditions.  Our 
shipping  is  increasing  at  the  rate  of  nearly  400,000  gross  tons  a  month. 
For  these  reason^  it  has  been  necessary  to  ask  for  a  deficiency  appro- 
priation for  the  current  year  and  in  the  estimates  for  next  year  to 
ask  provision  for  an  enlarged  force. 

Besides  the  volume  of  work,  the  natxire  of  the  work  of  these  officers 
has  changed  considerably.  So  long  as  our  ships  were  employed  chiefly 
in  the  coastwise  or  near-by  foreign  trades,  members  of  crews  were  in 
fairly  close  touch  with  their  f amifies  and  dependents,  but  since  Ameri- 
can ships  in  increasing  numbers  are  visiting  the  remote  ports  of  the 
world  the  shipping  commissioners'  offices  have  to  answer  numerous 
inquiries  from  relati\res  and  dependents  as  to  the  whereabouts  of 
seamen.  There  ought  to  be  established  in  all  the  commissioners' 
offices  at  least  a  card  index  of  seamen — a  plan  favored  by  the  Bureau 
for  some  time,  but  impossible  of  performance  during  war  conditions — 
and  a  registry  of  seamen  in  the  bureau  of  Navigation,  similar  to  the 
British  registrar  of  merchant  seamen,  would  be  desirable.  The  diffi- 
culty which  both  propositions  face  is  the  very  large  alien  element  in 
our  merchant  crews,  many  of  whom  have  no  fixed  home  here,  often 
deserting  from  foreign  ships  in  our  ports  in  order  to  join  American 
ships  boimd  to  their  own  countries  or  elsewhere  about  the  world  as 
inclination  or  circumstances  may  suggest.  On  the  other  hand,  we 
have  imdoubtedly  a  considerable  maritime  population  which  retains 
its  aUegiance  to  other  coimtries,  but  has  its  home  in  the  United  States 
serving  on  American  ships  on  account  of  the  higher  pay  which  always 
has  been  paid  and  the  better  conditions  which  always  have  been 
afforded.     Such  considerable  and  unavoidable  increases  in  appro- 

Eriations  must  be  requested  at  a  time  when  rigid  economy  is  incimi- 
ent  upon  all  that  the  subject  of  registration  even  of  American  seamen 
owing  allegiance  to  the  United  States  and  with  homes  here  may 
perhaps  be  deferred  until  next  year. 

The  shipping  commissioners  are  designated  by  statute  to  hear  and 
decide  any  Question  between  the  master,  consignee,  agent,  or  owner, 
and  any  of  tne  crew  which  may  be  submitted  to  them  by  both  parties 
to  a  dispute  and  the  decision  is  deemed  conclusive  as  to  the  rights  of 
the  parties  before  a  court  of  justice.    During  the  war  various  agen- 
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cies  outside  the  statutes  were  created  which  dealt  with  the  general 
relations  of  employ««  and  employees  and  were  neeesBary,  as  the 
OoY^nment  itself  stood  in  the  relation  of  employer  to/those  employed 
in  many  of  the  essential  industries  and  occupations  of  the  country. 
General  rulings  of  these  agencies,  so  far  as  appUcable,  were  observed 
by  shipping  commissioners,  so  far  as  I  am  aware,  but  the  number  of 
individual  issues  to  be  determined  by  the  statutory  officers  in  the 
shipping  service  was  not  thereby  reduced.  The  discretionary  powers 
vested  by  Congress  in  these.officers  since  1872,  and  the  extent  to  which 
they  are  invoked,  suggest  a  higher  range  of  salaries  than  those  awarded 
to  them  before  1914  and  remaining  substantially  unchanged.  This 
consideration  is  entirely  apart  from  all  Questions  of  the  higher  cost  of 
living,  which,  however,  with  everyone  dse  in  the  country,  Hiey  must 
meet.  It  is  based  on  the  nature  of  work  requiring  judgment  which 
Congress  has  imposed  for  nearly  50  years  on  these  officers  and  the 
vast  appropriations  by  Congress  for  ships  in  the  past  three  years  have 
greatly  increased. 

MEN   SHIPPED  AND  DISOHABGBD. 

During  the  year  485,796  officers  and  men  have  been  shipped,  re- 
shipped,  or  discharged  by  shipping  commissioners,,  compared  with 
457,248  during  the  previous  fiscal  year.  These  figures  include  the 
repeated  shipments  in  many  cases  ot  the  same  men  on  different  voy- 
ages, and  often  on  different  ships,  and  are  not  to  be  taken  as  a  state- 
ment of  the  number  of  different  officers  and  men  who  manned  our 
ships  and  were  under  the  commissioner's  supervision  as  to  their  con- 
tracts which  was  approximately  between  85,000  and  90,000. 

The  following  statement  shows  the  aggregate  routine  work  and 
salaries  of  cbmmksioners  and  their  force  lor  me  past  decade: 


Year. 

Seamen 
charged. 

Salaries. 

AveragB 

cost  per 

man. 

Year. 

Seamen 
charged. 

Salaries. 

• 

Average 

cost  per 

man. 

1910 ,. 

356,448 
.     367023 
374,783 
379,188 
378,772 

$65,539.19 
67,155.90 
63,373.53 
62,374.13 
68,475.20 

10.18 
.18 
.17 
.16 
.17 

1915 

414,74* 
487,524 
506,941 
457,248 
486,796 

$63,755.47 
62,637.45 
66,211.83 
72,075.48 
76,288.47 

$0.15 

1911 

1916 

.18 

1912 

1917 

.13 

1913, 

1918 

.16 

1914 

1919 

.15 

NATIONALITY   OF  GRETfS. 

The  change  in  the  nationaUty  of  officers  and  men  of  our  merchant 
ships  during  the  war  is  the  result  of  several  forces  operating  at  dif- 
ferent times.  Upon  our  declaration  of  war  in  April,  1917,  many 
officers  and  men  of  the  American  merchant  marine  joined  as  volun- 
teers the  United  States  Naval  Reserves  and  served  with  credit  and 
often  distinction.  But  with  the  increase  in  merchant  tonnage  this 
withdrawal  was  felt  severely,  and  regulations  under  the  draft,  accord- 
ingly, allowed  men  in  the  merchant  service  to  choose  between  joining 
the  Armv  or  remaining  in  the  merchant  service,  which  prevented  a 
further  drain  on  our  merchant  marine  personnel  and  attracted  others 
to  ship.  Congress  also  voted  to  the  ohippiiig  Board  $6,250,000  for 
recruiting,  instructing,  and  training  officers,  engineers,  and  crews  for 
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American  vessels  and  for  all  expenditures  incidental  thereto.  The 
resultant  of  these  forces  has  been  a  considerable  increase  in  the  pro- 
portion of  American  citizens,  native-born  and  naturalized,  who  were 
shipped  before  shipping  commissioners,  and  for  the  past  year  the 
percentage  of  such  is  47.6,  a  restoration  to  the  percentage  of  47.4  in 
1914.  The  following  table  shows  the  nationahty  of  those  shipped 
(counting  repeated  shipments)  of  officers  and  men  before  shipping 
commissioners  during  tne  past  eight  years: 


NaUonaUty. 


1912 


1913 


1914 


1915 


1916 


1917 


0  1918 


1919 


Americans  (born) 

Americans  (natoraliied) 

British. 

Chinese 

Japanese 

Filipinos 

Germans 

Norwegians 

Swedes 

Danes 

Russians 

Austrians 

French 

Spanish 

Italians. 

Portuguese 

Others 

Unknown 

Total 

Per  cent  Americans 


58,109 

35,882 

31,033 

86 

390 

184 

7,188 

9,394 

7,885 

3,744 

4,408 

3,340 

614 

38,347 

3,8n 

3,934 

11,763 

3,037 


63,t>40 

33,780 

34,031 

65 

193 

258 

9,185 

8,679 

6,995 

3,510 

4,483 

3,980 

615 

30,511 

4,813 

4,384 

12,434 


63,347 

81,417 

34,745 

64 

98 

473 

9,407 

8,194 

6,331 

3,360 

4,536 

3,363 

617 

35>033 

4,368 

3,931 

11,443 

10 


65,196 

39,965 

39,895 

471 

300 

483 

9,466 

9,881 

7,878 

4,084 

5080 

3,536 

716 

35,353 

4,843 

5,084 

16,196 

6 


76,956 

81,877 

39,533 

68 

345 

538 

12,415 

11,383 

9,308 

4,608 

7,940 

3,474 

893 

33,189 

4,150 

4,788 

31,538 


81,899 

38,836 

38,947 

42 

308 

650 

10,354 

9,819 

9,806 

4,803 

8,150 

1,894 

783 

34,006 

4,079 

5,703 

35,323 

3 


73,613 

34,868 

36,967 

305 

973 

1,001 

206 

9,617 

10,095 

5,467 

9,137 

427 

663 

31,643 

3,491 

4,800 

80,019 


198,335 
i7.8 


198,034 

48.4 


199,584  i  318,541 
47.4  43.5 


353,681 
43.3 


383,141 
42.9 


282,340 
4l.9 


97,160 

34,676 

36,848 

729 

1,198 

1,154 

138 

10,217 

10,054 

5,80 

10,108 

135 

694 

34,163 

2,508 

5,481 

84.811 


255,922 

47.6 


•The  sommary  for  the  year  1918  as  printed  in  the  report  for  1918  at  p.  27  contained  several  errors  doe  to 
mistakes  in  transfiorring  to  the  summary  the  correct  detaiis  as  stated  on  pp.  39-40.  An  erratum  noUoe  wis 
sent  out  as  soon  as  the  error  was  seen. 

Those  classed  as  ''others"  in  the  columns  above  are  mainly  from 
the  countries  of  South  and  Central  America,  some  citizens  of  the  new 
states  created  by  the  war,  and  a  few  Swiss  sldpping  as  stewards.  The 
totals  above,  as  stated,  do  not  represent  inoividual  men,  but  fre- 
quently the  same  man  has  shipped  on  different  voyages  and  on  differ- 
ent ships.  In  ordinary  years  a  fair  average  allowance  is  four  such 
voyages  and  shipments,  the  years  before  the  war  thus  covering  about 
60,000  men ;  but  during  the  past  year  the  proportion  of  long  voy- 
ages has  been  greater  and  the  numoer  of  new  ships  making  thus  only 
one  or  two  voyages  in  the  year  has  grown  rapidly,  so  that  from  85,000 
to  90,000  individuals  probably  are  covered  oy  the  statement. 

D^SEBTION   OP  SEAMEN. 

The  following  return  shows  the  number  of  men  who  have  signed 
articles  to  ship  and  then  failed  to  join.  The  percentage  is  the  lowest 
in  10  years: 


Year. 

Ill 

Failed 
to  Join. 

Per 
eent. 

Year. 

Shipped 
andre- 
shlpped. 

Failed 
to  Join. 

Per 
eeni. 

1909      

181,082 
185,721 
192,191 
19^225 
198,024 
199,581 

2,114 
2,600 
8,062 
8,849 
3,906 
2,771 

1.17 
1.45 
1.60 
1.94 
1.97 
1.89 

1915 

218,541 

257,827 
282  840 
256,922 

8,330 

5,006 
4;440 
8^508 

1.88 

1910 

1918 

1.71 

1911             

1917 

1.95 

1W2 

1918 

i.n 

1918 

1919 

1.87 

1914 
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unaer  section  z^  oi  tne  seamen  s  act  oi  juecemoer  zi,  ioy»,  ana  since 
November  4,  1915,  under  the  seamen's  act,  to  seamen  on  vessels  of 
the  United  States: 


Creditors. 

Rela- 
tives. 

Total. 

Year. 

Creditors. 

Relar 
tives. 

Year. 

Square- 
rigged. 

Another 
vessels. 

Square- 
rigged. 

AU  other 
vessels. 

TotaU 

ig06 

1,493 

907 
660 
631 
SOS 
565 

421 
490 
308 
114 
146 
941 
296 

300 
239 
133 
84 
79 
67 
62 

2,223 

1493 
868 

905 
808 
913 

1913 

419 
267 
400 
100 

136 
370 
596 
308 

64 
166 
682 
1,174 
1,650 
3,018 
5,966 

668 

1907 

1914 

708 

looe 

1916 

1,677 
1,677 
l!660 

1900 

1916 

1910 

1917 

1911 

ignS 

8,018 

1912 

1919 

WAGES  OF   SEAMEN. 

The  customary  tables  showing  rates  of  wages  are  printed  in  Ap- 

Eendix  B  to  preserve  the  continuitv  of  the  record.  During  the  war, 
owever,  agreements  on  wages  and  conditions  of  work  on  shipboard 
were  entered  into  and  mocfified  by  those  concerned  and  issued  by 
the  Shipping  Board,  which  was  the  largest  American  owner  of  ships. 
These  agreements,  including  the  latest  issued  early  in  the  current 
fiscal  year,  are  included  in  the  Appendix. 

NAVIGATION  RECEIPTS. 

The  three  main  sources  of  Federal  revenue  from  navigation  have 
supplied  the  following  receipts  during  the  past  five  fiscal  years,  em- 
bracing the  period  of  the  war: 


Source. 

1916 

1916 

1917 



1918 

1910 

Tonnage  dntim 

$1,315,426.30 
142,446.37 
41,618.24 
37,976.30 

31,454,565.83 
158,618.08 
52,381.75 
19,849.71 

$1,303,743.  lb 
150,808.08 
49,962.87 

$1,171,418.36 

146,508.02 

32,007.68 

1,468.60 

$1,266,229.23 
143,492.19 
162,146.60 

Navigation  fees 

Navigation  fines 

Yacht  tax 

Total 

1,537,366.21 

1,685,315.37 

1,603,513.66 

1,351,402.66 

1,570,867.02 

The  increase  in  receipts  from  tonnage  duties  is  due  mainly  to  the 
gradual  resumption  oi  commercial  voyages  after  the  armistice. 
American  ships  paid  $258,105.11  in  tonnage  duties,  but  in  so  far  as 
the  payments  were  made  by  Shipping  Board  ships  owned  bv  the 
Government  the  receipts,  of  course,  are  essentially  a  matter  of  book- 
keeping rather  than  oi  revenue.  The  large  increase  in  fines  is  due  to 
proceedings  for  forfeiture  of  the  steamship  SdcramerUo  for  fraudulent 
registry.  This  ship,  a  former  German  liner,  by  fraud  secured  an 
American  register  at  San  Francisco  and  then  proceeded  under  German 
direction  with  supplies  for  the  squadron  of  Admiral  Von  Spee  oflf  the 
island  of  Juan   Fernandez.     These  supplies  enabled   the  German 

SLiadron  to  sail  to  its  destruction  a  short  time  later  off  the  Falkland 
ands.     Proceedings  for  the  forfeiture  of  the  steamer  were  success- 
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believed  to  be  closed. 

RADIO  COMMUNICATION. 

During  most  of  the  past  fiscal  year  the  war  conditions  described 
in  the  report  for  1918  have  continued  with  practically  no  change. 
Under  the  Executive  order  of  April  30,  1917,  *'to  insure  the  proper 
conduct  of  the  war  against  the  Imperial  German  Government  and 
the  successful  termination  thereof  "coast  radio  stations  were  operated 
by  the  Navy  Department  or  closed,  and  the  order  is  in  force  at  this 
writing,  pending  ratification  of  the  treaty  of  peace.  The  Navy 
Department  continued  the  supervision  of  the  allotment  of  radio 
apparatus  to  ship  and  shore  stations,  and  it  suppUed  naval  radio 
operators  to  many  shijw. 

The  chief  inspector,  inspectors,  and  assistant  inspectors  who  volun- 
teered in  April,  1917,  continued  with  the  American  Expeditionary 
Forces  in  France  or  with  the  American  Navy  in  European  or  home 
waters,  and  the  worth  of  their  technical  services  during  the  war  has 
been  reco^ized  bv  promotions  and  by  the  award  of  decorations  by 
the  American  ana  by  the  allied  Governments.  The  former  chidT 
inspector  (Lieut.  Col.  Louis  R.  Krmnm)  was  in  charge  of  the  wireless 
operations  of  the  American  armies  in  France,  an  inspector  (Mai.  John 
L.  Dillon)  was  in  charge  of  the  wireless  operations  of  the  artillery  of 
the  first  Army  in  France,  another  inspector  (Lieut.  H.  C.  Gawler)  was  in 
charge  of  the  wireless  operations  at  the  naval  base  in  the  Azores,  and 
other  members  of  the  inspection  force  satisfactorily  performed  the 
less  conspicuous  miUtary  and  naval  duties  in  the  line  of  their  experi- 
ence assigned  to  them  with  the  armed  forces. 

The  regular  work  of  the  inspection  service  was  continued  in  the 
meantime  by  assistant  inspectors  promoted  on  the  personal  under- 
fitanding  voluntarily  entered  into  that  on  the  return  of  the  inspectors 
serving  with  our  armed  forces  in  France  and  at  sea  they  would  yield 
their  positions  and  return  to  their  former  status.  The  number  of 
inspections  of  ship  stations  before  clearance  was  4,243,  compared 
with  4,341  during  the  fiscal  year  1918,  with  6,103  during  1917  and 
6,125  during  1916.  Had  the  radio  laws  been  in  full  operation,  the 
number  of  inspections  would  have  been  much  larger  than  in  these 
earher  years.  Many  American  ships  were  supplied  with  apparatus 
under  distribution  by  the  Navy  and  manned  with  naval  radio  opera- 
tors, and  for  the  time  being  the  Navy  was,  in  fact,  responsible,  in  so 
far  as  any  branch  of  Government  is  responsible,  for  the  efficiency  of 
such  apparatus  and  operators.  Even  if  the  force  of  inspectors  nad 
been  lar^e  enough  andstrong  enough  to  carry  out  the  inspection  laws 
in  full,  01  course,  under  the  conditions  that  work  would  not  have  been 
undertaken.  In  the  same  way  the  wireless  apparatus  and  operators 
on  many  foreign  ships  were  temporarily  supphed  or  controlled  by 
their  respective  admiralty  or  navy  departments,  and,  as  a  rule,  were 
not  closely  inspected  here  as  in  ordinary  times  and  under  ordinarv 
conditions.  In  addition  to  the  for^^in^,  964  inspections  were  macfe 
of  apparatus  on  ships  voluntarily  equipped,  compared  with  1,434 
during  the  year  1918. 
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The  numb^  of  applicants  examined  for  commercial  operators' 
licenses  was  2,426  dnrmg  the  past  year,  compared  with  2,514  during- 
1918;  but,  in  addition,  314  apphcants  were  examined  briefly  for 
emergency  permits  permitting  tnem  to  sail  one  voyage.  The  number 
of  commercial  operators  licensed  was  1,658  during  the  past  year  and 
1,881  during  the  previous  year.  The  service  has  been  confronted 
throughout  the  war  by  the  great  need  of  skilled  operators,  in  view 
of  theTieavy  demands  of  the  Army  and  Navv  for  qualified  men.  The 
question  of  a  reduction  of  the  standards  of  skill  was  decided  adversely 
because  the  American  radio  operator's  commercial  license  now  ranfa 
high  abroad,  as  well  as  at  home.  To  meet  the  need  of  operators,^ 
emergency  permits  were  issued  enabling  an  applicant  who  nad  fair 
but  not  standard  attainments  to  take  a  ship  on  one  voyage  and 
perfect  himself  and  on  his  return  to  try  the  examination  agam.  In 
addition  to  their  official  work,  several  of  the  inspectors  for  much 
over  a  vear  up  to  the  signing  of  the  armistice  m  November  de- 
voted their  time  after  office  hours  to  teaching  radiotelegraphy  in. 
classes  or  institutions  established  by  local  or  private  organizations* 
to  aid  the  winning  of  the  war. 

The  number  of  ship  stations  licensed  was  only  250  during  the  past 
year  and  196  during  the  previous  year.  This  work  ia  veiy  mucn  in 
arrears,  as  the  number  of  American  ship  stations  increased  irom  1,478 
at  the  beginning  of  the  fiscal  year  to  2,312  on  June  30,  1919,  and  is. 
now  increasing  at  the  average  rate  of  nearly  100  a  month. 

CURRENT  CONDITIONS. 

At  the  beginning  of  the  current  fiscal  year  nearly  all  the  inspection 
force  who  had  been  serving  with  the  Army  in  France  or  with  the 
Navy  in  foreign  or  domestic  waters  were  honorably  dischai^ed  and 
had  returned  to  their  posts  in  the  Service.  During  the  war,  radio 
communication  on  land  and  sea  developed  almost  as  rapidly  as  flying 
in  the  air,  both  in  Uie  extent  of  its  uses  and  application  and  in  inven- 
tion and  the  mechanical  improvement  of  apparatus  and  methods. 
In  these  developments  and  in  the  practical  application  of  them  under 
the  trying  conditions  of  warfare,  the  inspectors  who  resigned  from  the 
Radio  Service  of  the  Department  of  Commerce  and  volunteered  in  the 
Army  or  Navy  within  a  week  after  our  declaration  of  war  have  taken 
active  and  creditable  parts,  reco^ized  by  our  own  and  aUied  Grovem- 
ments.  They  are  specially  qualified  botn  by  thdh*  former  experience 
with  tiie  Bureau's  Service,  and  by  what  they  have  done  and  learned 
during  the  war,  to  conduct  the  radio-inspection  service  upon  which 
the  volume  of  demands  has  been  increased  by  great  war  appropria- 
tions for  ships  and  the  technical  requirements  extended  by  the 
inventions  and  improvements  of  the  war.  This  is  not  the  place  and 
I  am  not  the  man  to  attempt  more  than  the  barest  enumeration  of 
some  of  these  changes.  Before  the  war  transoceanic  radio  communi- 
cation was  experimental;  now  it  is  an  everyday  commercial  affair 
across  the  Atlantic  and  the  Pacific.  Aviation  before  the  war  was 
virtually  limited  to  inventors  and  men  of  considerable  wealth  and 
courage;  it  is  now  taking  its  place  in  commercial  life,  and  wireless 
fumisnes  the  means  of  communication  between  the  flyer  and  those 
on  land  or  sea.  Very  much  of  the  communication  between  the  armies- 
on  all  fronts  and  their  commanders  was  maintained  by  radio,  and  a 
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^eat  extension  in  wireless  commercial  communication  on  land  is 
mevitable.  Radiotelephony  is  a  natural  development  of  radio- 
telegraphy. 

COST  OF  RADIO  SEBVICE. 

The  total  annual  appropriation  for  the  past  five  fiscal  years  and 
for  the  cmrent  year  was  $45,000,  and  the  items  of  actual  expenditure 
for  those  years  are  stated  in  the  following  table.  During  tne  period 
we  were  at  war  the  volume  of  conmiercial  wireless  work  of  the  Bureau 
was  about  the  average  of  prewar  years,  while  the  great  expansion 
was  mainly  under  control  of  the  armed  forces  and  only  recently  is 
assmning  a  conmiercial  status.  The  last  column  gives  the  details  of 
the  estimates  for  next  year,  submitted  early  in  September  in  view 
of  the  increase  and  change  in  the  nature  or  work  now  actually  on 
hand  and  confronting  the  Service  in  the  months  just  ahead. 
•  The  statement  following  shows  details  of  expenditures  for  this 
service  during  the  fiscal  years  1915,  1916,   1917,  1918,  1919,  the 

{)roposed  distribution  for  uie  current  fiscal  year,  and  the  estimates 
or  1921: 


Total  salaries: 

Field 

Bureau.... 


Total. 


General  expenses: 

Travel ., 

Telephony 

Lanndry 

Furniture 

Supplies 

Printing 

New  instruments.. 


_9legrams 

Freight  and  cartage 

CarfBffe 

Technical  books  and  pa- 
pers, batteries,  wire, 
and  other  small  mate- 
rials  

Berne  publications 

Rent 

New  constmction  and 
other  equipment. 


Total. 


1915 


$27,844.49 
7,150.00 


84,094.49 


0,245.52 
899.84 


870.20 

617.49 

T8.10 

812.79 

1,455.05 

ni.5i 

124.84 
218.03 


108.88 


8.10 


46,000.00 


1916 


1917 


828,879  51  I  827,784.00 
7,150.00  I      7,018.84 


85,529.51  I    84,798.00 


4,355.12 
401.81 


2,817.42 
506.88 


441.77 

881.90 

110.60 

2,786.75 

109.78 

88.47 

89.84 

839.15 


57.00 
198.91 


151.64 
568.76 
68.70 
2,741.09 
88.05 
24.88 
68.28 
330.16 


47.30 
13.74 
98.75 


208.89 


46,000.00 


8,187.86 


45,000.00 


1918 


124,068.17 
6,869.90 


$28,602^ 
6,698.62 


80,488.07  35,801.50 


1,262.32 
617.08 


428.27 
406.19 
17.46 
701.28 
180.32 
34.91 
60.50 
346.67 


96.80 

8.73 

149.25 

10,039.21 
225.00 


1919 


831,880 
8,050 


3,668.72 
695.89 


45,000.00  |45,000.00 


945.01 
284.22 
185.40 
480.50 
848.61 
27.16 
78.81 
219.26 


74.05 
87.78 
688.00 

1,415.78 
749.86 


1890 


39,980 


1,500 
TOO 


15 
f06 

900 
35 
65 

275 


100 

15 

675 


45,000 


1821 


808,688 

13,  (no 


106,668 


6,500 
1,300 


1,000 

1,000 

300 


700 


100 
2,100 

3,700 


129,362 


INCREASE   IN   RADIO  COBtMUNICATION. 

In  the  meantime  the  number  of  American  ships  equipped  with  wire- 
less has  increased  from  585  on  June  30,  1915,  to  2,312  on  June  30, 
1919,  or  fourfold,  and  is  increasing  at  the  rate  of  about  1,000  a  year, 
owing  to  the  appropriations  by  Congress  to  build  ships.  The  num- 
ber of  ship  stations  licensed  is  very  much  in  arrears  and  such  ships 
are  operating  without  compliance  with  law  or  international  obliga- 
tion, because  the  examinations  necessary  for  the  license  could  not  oe 
made  in  view  of  more  pressing  work  in  the  inspection  of  ships  for 
safety  about  to  clear  and  in  tne  examination  of  operators  for  com- 
mercial license.    About  August  1  the  Navy  Department  withdrew 
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work,  and  up  to  date  717  operators  had  been  fully  licensed  and 
numerous  temporary  permits  issued. 

With  the  ratification  of  peace  and  the  withdrawal  of  the  Execu- 
tive war  order  against  radio  communication,  the  conmiercial  land 
stations  will  resume  business  presumably  under  conunercial  con- 
trol, and  the  amateur  transmitting  stations  and  operators  will  hft 
permitted  to  enter  the  restricted  fields  open  to  them  under  the  stat- 
utes. The  number  of  applications  already  filed  with  this  Bureau  in 
advance  of  the  restoration  of  peace  conditions  points  to  the  prospect 
of  more  general  radio  communication  between  points  on  land  where 
wire  conmiunication  is  impracticable  than  before  the  war. 

The  following  table  shows  briefly  the  growth  of  radio  conmiuni- 
cation since  1915  and  its  present  status,  so  far  as  these  admit  of 
concise  statistical  statement.  The  number  of  the  inspection  force, 
like  the  appropriation,  was  substantially  imchan^d  on  June  30. 
The  substance  of  these  statements  has  already  been  given  to  Congress. 


June  30- 

American 

ships 
equipped. 

American 

ships 
licensed. 

Inspec- 
tions of 
American 

and 
foreign 
ships. 

Commer- 
cial oper- 
ators 
licensed. 

Conmier- 
cialand 
experi- 
mental 
land 
statiODS. 

Amateur 
stations 
Uccnsed. 

Amateur 
operators 
licensed. 

Total 
inspection 

1915 

685 

604 

836 

1,478 

2,312 

362 
444 
484 
392 
976 

6,162 
7,236 
7;  137 
6,776 
5,160 

1,653 
1,278 
1,682 
1  616 
i;645 

116 
182 
160 

3,647 
4,942 
3,741 

3,067 
4,199 
3,302 

26 

1916 

28 

1917 

28 

1918 

29 

1919 

27 

The  number  and  classification  of  the  radio  stations  of  the  United 
States  on  June  30,  1919  (excluding  3,741  amateur  transmitting 
stations  which  were  closed  in  April,  1917,  and  have  not  yet  been 
permitted  to  open,  the  Govermrient  stations  being  mainly  those  of  the 
Army  and  Navy),  and  the  grade  and  nimiber  of  radio  operators  under 
license  on  June  30,  1919  (excluding  amateurs,  of  whom  4,199  were 
licensed  during  the  fiscal  year  1916,  and  3,302  during  1917  up  to  April, 
when  the  issue  of  such  licenses  ceased),  were  as  follows: 


Radio  stotioDs. 

Radio  operators. 

Classification. 

Number. 

Grade. 

Number. 

(VmnmArftlAl  Iati/I  nullo  stAtlrma. . 

47 

2,312 

269 

1,580 

CnrnmArRf a]  KxtrtL  first      

48 

Commercial  ship  radio  Stations 

Government  land  radio  stations. .....  r ..,  ^ .  r . 

Commercial  first r 

2,436 
610 

OAVAmmnnt  shin  mdio  Sftatlons    

13 

3 

Carso 

7 

Total 

4,206 

3,117 

The  officers  in  charge  of  the  wireless  operations  of  our  armies  in 
France  commend  highly  the  skill,  ingenuity,  and  versatility  of  U- 
censed  amateur  radio  operators  who  volunteered  in  large  numbers  for 
military  service  and  served  in  dangerous  and  responsible  positions. 


Digitized  by  VjOOQIC 


984  BEFORTS  OF  THE  DEPABTMBNT  OF  COMMERCE. 

SUMMARY  OF  WORK  BT  DISTRICTS  FOR  PAST*  YEAR. 

Following  is  the  usual  statement  by  districts  of  the  work  performed 
during  the  past  fiscal  year: 


stations  inspected. 

Operators  examined. 

Operators  licenaed. 

1^ 

Ail 

00 

u 

^*  8 

OQ 

12 
12 

Commercial. 

H 

1 

Emer- 
gency. 

Place  of  inspeetioD  or  exam- 
ination. 

it 

1 

1 

li 

1 

1 

1 

1 

1 

First  district: 

Boston.  Mass.— 
Total  1919 

94 
127 

3 

232 
200 

18 
25 

2 
22 

3 

147 

145 

■   ■    — 

44 

12 

2 

Total  1918 

18 

^ 

* "  " 

Second  district: 

New  York.  N.  Y.— 
Total  1919 

141 
201 

50 
81 

5 
9 

619 
483 

60 
191 

97 

11 
43 

4 
8 

432 

427 

64 

124 

14 

2 

10 

Total  1918 

43 

_^ 

'**•• 

Third  district: 

Baltimore,  Md 

Norfolk  and  Newport  News 

82 
43 
19 

35 

7 
7 

174 
49 
78 

13 
2 
5 

62 

1 
57 

4 

143 
39 

19 
5 

16 
3 

5 

Phiiprfftiphte 

Total  1919 

144 
439 

40 
10 

301 
121 

20 
10 

90 

..... 

4 

182 
119 

24 
18 

19 

5 

Total  1918 

7 

, 

*•**• 

Fomth  district: 
Savannah,  Oa.— 
Total  1919 

Total  1918 

Fifth  district: 

New  Orleuis,  U.— 
Total  1919 

44 

41 

16 
10 

2 

1 

87 
102 

3 

6 

4 

1 

15 

3 
1 

86 
62 

3 
26 

4 

1 

1 

Total  1918 

u 

_ 

...•• 

Sixth  district: 

San  Francisco,  CaUf .— 
Total  1919 

91 
118 

83 
51 

2 
3 

259 
256 

26 
29 

8 

7 
20 

3 

177 
180 

33 
24 

8 

3 

15 

Total  1918 

14 

Seventh  district: 
Seattle,  Wash.— 
Total  1919 

83 
108 

26 
11 

220 
161 

55 

40 

15 

6 
17 

155 
104 

29 
21 

5 

1 

5 

Total  1918 

14 

Eighth  district: 

Detroit,  Iflch- 

212 
6 

41 
3 

170 

1 
7 
10 

14 

44 

60 
1 

1 
6 

48 

"^ 

AshUbula,  Ohio 

WnfTftip  Vy  

2 

1 

12 
12 

2 
3 

Cleveland^  Ohio 

25 
2 
8 

7 
2 

1 

Frankfort,  Mich 

Ludington,  Mich 

Total  1919 

247 
160 

54 

15 

..... 

197 
275 

17 
154 

68 

67 
113 

53 
107 

Total  1918 

Ninth  district: 

Cldcago,  111 

106 
2 

10 

2 

284 

14 

32 

1 

87 

67 

1 

1 

Manitowoc,  Wis 

Total  1919 

110 
107 

IT 

3 

r 

1 

284 
354 

14 

75 

~S" 

T 

1 

87 
178 

119 

"T 

T 

= 

Total  1918 





_ 

SBBT 

..»•• 

8UMMABT. 

First  district 

94 
141 
144 

12 

50 
49 

3 
5 

232 
619 
301 

18 
60 
20 

'*98* 
90 

2 

11 

3 

4 
4 

147 
432 
182 

44 
54 

24 

2 

14 
19 

2 
6 

10 

Third  district 

Fourth  district 

Fifth  district 

44 

91 
83 
247 
110 

16 
33 
26 
54 
10 

2 
2 

87 
259 
220 
197 
284 

3 
26 
65 
17 
14 

4 
10 
15 
68 
32 

1 
7 
5 

3 
3 

86 

m 

155 
67 
87 

3 
33 

20 
58 
67 

.....  „ 
8         2  1 

1 

Sixth  district 

15 

Seventh  district •. 

5 

1 

5 

Eighth  district 

Ninth  district 

1 

1 

1 

Grand  total  1919 

954 
1,434 

250 
196 

14 
16 

2,199 
i;967 

213 
581 

317 

26 
125 

18 
M) 

1,333 
i;326 

307 
454 

51 

12 

S3 

Grand  total  1918 

107 
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ENFORC£MENT  OF  THE  NAVIGATION  LAWS. 

The  following  table  shows,  by  districts  and  laws  violated,  the  result 
of  the  work  of  the  Bureau  in  the  enforcement  of  the  navigation  laws^ 
the  figures  indicating  the  number  of  violations  reported: 

Violations  op  the  Navigation  Laws  Reported  by  the  Various  Collectors; 
OP  Customs,  Showing  the  Laws  Violated  Fiscal  Year  Ended  June  30,  1919,. 
Compared  With  Previous  Years. 


Headquarters  port. 

^ 

li 

CO 

1 

i 

li 

S 

1 

«1 

•3^ 

1'*' 

44  GO 

|pe: 

II 

1^ 

"OS 

li 

5 

P 

ll 

M 

Hi 

282 
50 

i 

RnlttmnrA 

600 

243 
96 

168 

100 
88 

499 
27 

142 

282 
21 
10 
32 
43 

192 
49 
67 
81 
98 

601 

626 

814 
64 

532 
9 

203 
63 

120 

66 

14 

1 

291 
4 
2 

223 
8 
77 

266 
1,303 

261 

32 
69 

1 
63 

2 
31 
340 

"*29" 

103 

1 

4 

""2 

1 

3 

1 

6 

2 

233 

163 

160 

r 

17 

2 

149 

4 
1 
4 

134 
31 
62 
42 
38 
16 

111 
24 
48 
66 
1 

80 
67 
27 

1 
18 

2 
14 

1 
40 

1 

9 

23 

1 
2 
6 
17 

Boston 

5 

1 

1 
2 
1 

8 
1 
1 
2 

.... 

9 
1 
9 

1 

1*- 

BridMDort 

Buffalo 

;::: 

86 

1 

21 

8 

8 
27 
18 
8 
2 
8 
1 
6 
14 

""'" 

Charleston    

1 

Chicago.  .......r. ....... 

ClflVfllAnd  .  ...  ..... 

10 

.... 

3 

8 

2> 

Des  Moines 

Detroit. 

2 

4 

1 

1 

5 
3 

*'** 

Dnhith      

.... 

119 

..•■ 

Galveston. 

4 

.... 

Honolulu    

4 

2< 

JildtmfipoliS 

17 
4 

86 

12 

16 

72 

6 

18 

230 

262 

21 

261 

....„ 

1 

46 
24 
12 

1 
29 
29 
12 
16 

.... 

Juneau '.......... 

2 

.... 
3 

1 

5 

.... 

1 

76 
23 
31 
1 
46 

101 
50 

310 

. ... 

r/miL<«vHlA 

.... 

Memphis 

1 

.... 

Milwaukee 

2 
6 
8 
1 
39 

.... 

Mobile    

34 

104 
123 
38 
25 
81 
4 

21 
37 
8 
6 
3 
1 

28 
3 

.... 

2 

2 
19 
3 

1 

3- 

New  Orleans 

1 
.... 

6 
1 
1 

1 
2 
1 
7 
2 
2 
5 
5 

2 

60 

1 

8^ 

New  York 

.... 

.... 

.... 

8 

Norfolk    

Ocrdensbors 

.... 

Philadelphia. 

.... 

4 

3 

1 
1 
1 

7 

2 

164 

.... 

Pittsbnrsh 

.... 

Port  Arthur 

.... 

6 

.... 

2 

2 

1 
1 

1 
2 

2 

1 
2 

4 

3 

63 

38 

7- 

Portland  Me 

Portland  Orel? 

.... 

Providence 

1 

2 

.... 

Rochester 

.... 

St.  Albans 

St  Louis     

3 

190 

7 

.... 

2 

.... 

1 

67 

San  Antonio  -.-.r^ ■,-. 

1- 

8t  Paul          

"'75' 

■'22' 

27 
47 

1 

2 

40 
1 

26 

9 

344 

135 

R^n  Francisco,  r t  - , . 

24 

3 

8 

126 

86 
8 

.... 

6 

.... 

3 

1 

.... 

16 

4 

2 

2 
1 
5 
6 

10 
1 

19 

3 

744 

96 

35. 

flfin  Juan ,.^-»,.. 

1 

Savanna**  ...r r- 

1 

18 
32 
17 

'"5 
1 
3 

2- 

Seattle 

.... 

50 
21 

.... 

7 
2 

4 

8 
2 

10 
2 

3 

Tampa 

10 

Wilmington,  N.  C 





* 



.... 

Total- 
1919  (4( 
1918(41 
1917(41 
1916(41 
1916(41 

8,173 

4,749 

7,669 

7826 

6868 

6,720 

3,606 

3,634 

2,268 

1.070 

1,134 

852 

684 

670 

624 

706 

1,689 
710 

1,020 
812 
671 
768 
333 
166 
182 
352 
161 
246 
209 
194 
142 
134 

2,397 

2,337 

4,660 

5,126 

4463 

4,838 

2,783 

3,119 

1.811 

488 

710 

S86 

92 

110 

53 

03 

1,066 

922 

770 

943 

962 

631 

23 

96 

23 

17 

33 

12 

88 

114 

99 

101 

'.'.'.'. 

273 
160 
286 
271 

.... 
11 

8 
23 
12 
17 
13 
3 
6 
18 
13 
13 
49 

28 
32 
29 
19 
10 
26 
8 
17 
45 
61 
31 
21 
62 
27 
31 
16 

38 
30 
42 
69 
104 
41 
24 
38 
10 
18 
14 
23 
9 
10 
26 
29 

83 
62 
43 
28 
41 
26 
10 
39 
16 
16 
7 
18 
23 
6 
7 
12 

196 
127 
400 
331 
348 
153 
83 
81 
43 
68 
69 
30 
62 
49 
20 
34 

32 
27 
41 
35 
67 
59 
36 
12 
30 
12 

■*7* 
27 
6 
11 
19 

83 
250 
74 
67 
93 
90 
1 

68 
20 
22 
43 
37 
36 
40 

2,244 

86 
83 
183 
00 
43- 

1914(41 

46 

1913(11 

163 

1912  (1< 

3 

41 
68 
69 
42 
36 
41 
42 
48 

•••• 

63 

1911(9: 

50 

1910(7- 

2 

4 
2 
6 
9 
28 
(•) 

76 

1909  (6- 

63 

19QB(7; 

61 

1907  (0 

63 

1906  (T 

73 

1906(69 

63- 

1904  (6( 

131 

a  Included  under  "Miscellaneous"  in  1904  report. 
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It  will  be  noted  that  the  number  of  violations  of  law  reported  is 
considerably  in  excess  of  that  of  any  previous  year,  due  principally 
to  the  enforcement  of  the  numbenng  act  of  June  7,  1918.  The 
increase  in  violations  of  the  steamboat-inspection  laws  is  due,  to  some 
extent,  to  the  scarcity  of  licensed  officers  and  able  seamen,  and  the 
use,  particularly  between  Gulf  ports  and  Mexico,  of  freight  vessels  to 
carry  passengers,  all  of  which  have  been  brought  about  by  war  condi- 
tions and  the  great  increase  in  the  merchant  marine. 

^     Number  op  Violations  op  the  Navigation  Laws  on  which  Penalties  were 
Imposed  and  Sources  op  the  Reports  for  Fiscal  Year  1919. 


Headquarters  port. 

Total. 

Coast 
Guard. 

Tarra- 
gon. 

Kil- 
kenny. 

Local 
Inspec- 
tors. 

Radio. 

Cus- 
toms. 

Navi- 
gation 
inspec- 
tors. 

Baltimore 

484 

238 

05 

IW 

102 

85 

206 

4 

122 

255 

21 

8 

83 

41 

802 

45 

68 

84 

00 

477 

606 

1 

621 

30 

1 

422 

8 

142 

41 

110 

50 

11 

226 

1 

5 

208 

8 

60 

255 

1,268 

263 

6" 

3* 

807 
2 
65 

7 
2 

26 
50 

2** 
158 
30 
22 
23 
25 
44 

4 

218 

21 

6 

22 

40 

302 

33 

63 

3 

62 

356 

285 

1 

47 

30 

1 

165 

6 

134 

26 

Boston 

11 

Bridgeport 

Buffalo     

........ 

102 
1 

50 
187 

mi!I^! 

20 

Charleston 

78 

ChlcaEo  

2 

40 

g 

cievoland 

27 

Des  Moines 

Detroit 

26 

31 

Dulutb 

38 

Galveston     

Honolulu 

2 

IndlanADolis     

3 

l 

g 

Juneau 

Los  Aneeles 

Louisville 



3 

2 

7 

Memphis     

1 

Milwaukee 

81 
2* 

Mobile      

45 

120 
117 

76* 

2 

1 
64 

New  Orleans x 

New  York 

62 

Nornles 

nXS:::::;:::::.. ::::::. :::::::::: 



835 

47 

85 

1 

100 

0£densburK 

PemWT^a     --r ^-^-^-,,  . 

Philadelphia 

2* 

142 

14 

10 

i 

90 

Pittsburgh 

Port  Artnur 

8 
8 

1 
4 

Portland,  Me 



Pixtland,  Greg. . , 

:::::-:i    "« 

63 

Providence 

47 

Kochester 

4 

204 

I 

5 

74 

8 

11 

223 

no 

7 

St.  Louis 

2 

20 

St.  Paul 

flftlj  Apt<mlo -  ^ 

8fti>  i*'rancisco. , .  -  -  r  r  r  - ,  -  t  . .  , . , . ,  . 

68 

76 

Pan  Juan .^tt ., .......... .. 

Savannah 

47 

2 
16 
20 

4 

Seattle 

8 

4 

Tampa 

3 

946 
263 

Wilmington,  N.  C 

Total- 

1010(41  Dorts) 

7,382 
4,803 
7  566 
7,806 
6,860 
6,720 

2S5 

241 

1,255 

1,883 

1,380 

022 

1,226 
800 

1,234 
087 

1,425 

1,762 

864 
084 

767 
404 
712 
600 
361 
734 

6 
6 
18 
36 

34 
27 

3,114 
2,654 
2,883 
2,876 
2;  661 
8,275 

564 

1018  (40  ports) 

606 

1017  (4S  ports) 

664 

1016  (48  ports) 

1,0» 
900 

1016  (48  ports) 

1014  (40  ports) 

The  foregoing  statement  of  the  work  done  by  the  various  inspec- 
tion services  engaged  in  the  enforcement  of  the  navigation  laws  is 
based  on  reports  of  collectors  of  customs  and  is  approximately 
correct. 

The  material  reduction  of  the  work  of  the  Coast  Guard  is,  of  course, 
due  to  the  fact  of  its  temporary  transfer  to  the  Navy  Department 
and  its  employment  in  that  service. 
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In  addition  to  the  facilities  mentioned  above  for  the  enforcement 
of  the  law  the  Bureau  expects  this  fall  to  receive  from  tne  Navy- 
Department  the  motor  vessel  Dixie,  which  was  turned  over  to  that 
Department  for  patrol  duty  during  the  war.  There  has  been  trans- 
ferred to  the  Bureau  also  by  the  Navy  Department  two  motor  boats, 
the  SiwasJh  and  Psyche  II,  which  are  particularly  adapted  to  this 
work. 

Under  sections  500  and  1003  of  the  revenue  act  of  1918  taxes  are 
imposed  on  motor  boats  not  engaged  exclusively  in  trade  and  also  on 
transportation  of  freight  and  passengers  for  hire  by  such  boats. 
The  vessels  employed  by  the  Bureau  are  assisting  the  Bureau  of 
Internal  Revenue  m  the  collection  of  these  taxes.  When  Congress 
provides  for  the  operation  of  the  two  new  vessels  turned  over  to  us 
DV  the  Navy  Department  we  will  be  able  to  have  a  reasonably  com- 
plete inspection  service  for  the  Atlantic  and  Gulf  coasts,  Mississippi 
Kiver  and  tributaries,  and  one  vessel  on  the  Great  Lakes. 

Comparative  Statement  of  Oases  of  Violations  of  the  Navigation  and  Steam 
boat-Inspection  Laws  Reported  bt  Officers  of  Customs,  1904-1919. 


Port. 

i904 

1906 

1906 

1907 

1908 

1909 

1910 

1911 

1912 

19K) 

1914 

1915 

1916 

1917 

1918 

1919 

Baltimore 

Boston 

66 

27 

8 

1 

2 

8 

14 

1 

33 

84 

30 

33 

7 

3 

••••7 

14 

"23 

16 

14 
40 
12 
3 
5 
8 
20 
2 
41 
15 

34 

15 
9 
5 

21 
7 

20 
3 

48 
•     16 

21 
8 
9 
10 
3 
21 
27 
5 
28 
15 

43 

18 
4 
8 
2 
5 

10 
4 

86 

14 

40 
34 
13 
32 
4 
70 
32 

114 
132 
206 
9 
1 
138 

114 

129 

3-27 

423 

75 

4 

55 
66 
3 
251 
13 
3 
2 

294 
67 
30 
64 
13 
35 
76 

"22i 
15 
28 
39 

219 
949 
134 
3 
154 
106 

90 
160 
112 

17 
2 

49 

896 
440 
118 

42 

91 
178 
104 

85 
293 

62 

812 
412 

54 
144 

39 

389 

218 

4 

441 

79 

461 
427 
89 
87 
50 
283 
161 
116 
163 
138 
1 
105 

265 
194 

32 
HI 

28 
144 
177 

56 
146 
132 

5I 

500 
243 

Bridgeport 

BulTalo 

95 
168 

Charleston 

Chicago 

109 
88 

Cleveland 

Des  Moines 

499 
27 

Detroit 

161 
46 

60 
9 

1 
6 

142 

Duliith 

28-^ 

Eael«Fa» 

Galveston 

Oreat  Falls 

7 

5 

8 

1 
8 

15 

5 

9 

1 

49 

50 

21 

Hoortiilu 

TndianaTMMlfi 

6 

2 

7 
2 
9 

17 

20 

11 
7 

113 
I 
65 
14 
10 
16 
36 
51 

282 

14 
23 
67 
16 
36 
24 
12 
22 
40 
71 
352 

11 
5 
27 
5 
23 
6 
9 
16 
30 
73 
330 

15 

1 

41 

14 

79 

41 

10 

16 

157 

218 

1,013 

14 

5 

43 

2 

182 

58 

52 

8 

107 

173 

622 

18 
109 

83 

7 

172 

63 

94 
133 

}?? 
1,256 

18 
54 
40 
10 
137 
128 
84 
82 
100 
315 
1,292 

11 

10 
32 

JnnwHi..... .. 

18 

1 

21 

10 

22 

8 

17 

43 

Laredo 

Los  Angeles 

8 
1 
3 
6 
35 
15 
132 

5 

2 

7 

9 

32 

38 

160 

5 

5 
4 
4 

23 
21 
124 

52 

4 

26 
1 
8 
13 
41 
24 
174 

109 
50 
18 
IS 
52 

221 

583 
22 

181 

201 
8 

166 
6 

117 
51 

239 
68 

102 

173 

192 

LoaisvUle 

49 

IfonphLs 

3 
2 
21 
11 
164 

4 

14 

6 

21 

250 

3 
19 

9 

16 

638 

67 

Milwaukee 

Mohlle 

81 
98 

New  Orleans 

NewYork 

NoKales 

501 
626 

NoSoS:;.::::::: 

43 
5 

18 
4 

21 
2 

16 

4 

17(J 

4 

66 
6 

43 

6 

214 
13 

121 
25 

4S9 
20 

8 
164 

6 
10 
51 
331 
20 
42 

1 
20 

235 
57 

335 

40 

531 
92 

430 
74 

814 

Ogdensbiirg 

P^nbina 

54 

Philadelphia 

Pittsbureh 

25 

12 

26 

16 

10 
3 
4 

14 
2 
9 
2 

8 
5 
3 

13 
3 

13 
1 
2 
3 
2 

17 

■'6 

26 

6 

7 
7 

25 

1 
28 

86 

7 

18 

28 
24 
35 
157 
125 
70 
23 
4 
88 

378 
21 

126 
78 

354 

130 
34 
54 

100 
5 

867 
13 
33 

566 

278 
21 
28 
3 

186 
1 

483 

:n 

68 
241 
229 
125 
42 
83 
154 
5 

406 

4 

96 

145 

130 
94 
44 
68 

84K 

532 
9 

PfTt  Arthiir 

6 
7 
5 
9 
1 

203 

Portland,  Me 

Portland,  0re«... 

Providence 

Rochester 

7 
7 

1 

0 
7 
2 

5 
11 
14 

4 

53 

120 

66 

14 

fit.  AlhATif 

1 

St.  Louis 

1 

1 

3 

8 

30 
3 

201 

St.  Paul 

1 

1 

4 

San  Antonio*.... 

..... 

2 

151 

14 

41 

338 

205 

19 

2 

SanFrandsw).... 
Sftn  4T«an.... 

6 
11 

5 
138 
27 

4 

20 
4 

1 

54 
38 

3 

11 

4 
7 
72 
46 
5 

73 
3 

1 
87 
54 

25 
13 

6 
33 
29 

S 

20 
3 
2 
29 
27 
11 

70 
9 

1 
10 
80 

5 

108 
9 
2 
74 
135 
23 

64 
25 
7 
106 
682 
20 

107 
18 
6 
59 
364 
373 

260 

28 
96 
38 
669 
104 

446 
28 
78 
306 
314 
206 

276 
11 
82 
400 
670 
137 

196 
12 
48 
318 
547 
262 

223 

8 

Savannah 

Seattle 

77 
266 

Tampa. 

WUmlngton,N.C. 

1,303 
261 

Total  (45  ports). 

706 

624 

670 

684 

852 

1,134 

1,070 

2,26813,634 

3,506 

6,720 

6,868 

7,82ft 

7,569 

4,749 

8.173 

a  The  districts  of  Laredo  (No.  23)  and  Easle  Pass  (No.  25)  were  abolished  by  Executive  order  Sept.  7, 
1917,  and  the  district  of  San  Antonio  (No.  23)  was  created  by  the  same  order. 
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PREVENTION   OF  OYEROROWDING  OF  PASSENGER  VESSELS. 

Owing  to  the  cessation  of  hostilities  and  the  withdrawal  of  Govern- 
ment restrictions,  there  was  a  material  increase  in  the  excursion 
business  on  water.  From  the  following  table  it  will  be  noted  that  the 
total  niuuber  of  passengers  counted  as  going  on  vessels  during  the 
year  at  the  principal  ports  aggregated  7,873,791.  This  does  not 
include  the  excursion  business  out  of  the  port  of  New  York,  condi- 
tions being  such  that  that  office  made  no  report  during  the  year. 

Number  op  Counts  and  ths  Number  op  Passengers  Involved  in  Prbvbntino 
Overcrowding  op  Passenger  Vessels  During  Fiscal  Year  1919. 


Port 

Navigation. 

Customs. 

t 

Total. 

Counts. 

Passengers. 

Counts. 

Passengers. 

Counts. 

Passengers. 

Baltimore 

1,883 

673,253 

1 

439 

1 

2,061 

2 

118 

125 

194 

46 

29 

17 

1 

349 

402,931 

722 

522,021 

829 

41,922 

121,829 

281,429 

16,146 

758 

8,692 

773 

1,334 
430 

1 
2,051 

1,820 

2,619 

946 

123 

29 

17 

130 

56 

255 

99 

67 

647 

9 

86 

34 

1 

250 

673,002 

402,981 

722 

Boston 

Bridgeport 

Buffalo 

522,021 

829 

Charleston, 

Chioago 

1,702 

2,494 

761 

78 

309,770 

427,034 

4,589,676 

18,396 

358.882 

Cleveland 

548,80 

Detroit 

4,87ili64 

Duluth 

$4,542 

Qalveston 

758 

8.6S2 

Louisvifie 

129 
50 

44,607 
24,741 

45'S80 

Memphis 

34i74i 

Mobile 

56 

1 
161 
99 
67 

17,908 

31 

61,886 

120,153 

165 

17,908 

New  York 

31 

Norfolk 

i64' 

21,411 

83.297 

Phllfld^phjft. 

130.153 

Port  Arthur 

165 

Portland,  Me 

M7 



96,371 

96,871 

Portland,  Oreg 

9 

1,249 

iJii 

Providence, .  T 

86 

45,690 

45.600 

Rochester 

34 

1 
250 

270 
448 

15,131 

Savannah 

m 

«t.  Albans? , , 

44ft 

Total 

7,380 
8,447 

6,250,948 
2,931,670 

8,091 
6,129 

1,622,843 
1,985,202 

11,071 
13,676 

7.873,791 
4,W6,77» 

Total  for  1918 

The  following  table  shows,  by  ports,  the  occasions  on  which  vessels 
reached  their  passenger  capacity  and  were  prevented  by  our  inspec- 
tors from  taking  on  more  passengers.  On  408  occasions  186,307  pas- 
sengers were  prevented  from  going  on  the  boats.  While  it  does  nol 
follow  that  on  each  of  these  occasions  there  would  have  been  a  dan- 
gerous overcrowding  of  the  vessels,  it  is  safe  to  assume  that  on  a 
number  of  such  occasions  life  would  have  been  endangered  had  it 
not  been  for  the  protection  of  this  service. 
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Shut-ofps,  bt  Months,  During  thb  Fiscal  Ybab  1919. 


Port. 


July. 


August.   I  September, 


December. 


May. 


June. 


i  i 


Total. 


Baltimore 

Boston 

Buffalo , 

Ghleaso , 

Clevefitfid 

Detroit 

Duluth 

Memphis... 

Mobile 

Norfolk 

Philadelphia... 
Portland,  Me. . . 
Portland,  Oreg., 

Providence 

Rochester , 


Total.., 
Total  fbr  1918. 


3.600 

1,970 

4,950 

26,1121 


9,910 


760 


2 
3* 


9,600 


1,700- 

1,096| 

1,6501 

6,328 

5,000). 

4,76a. 

2,808!. 


6,080 
1,096 
1,150 
2,9S4 


600 


3,100 


1,212^ 
7,000 
23,657 


15,854 

220 

24,743 


550 


8,200. 


1,000 


200 

236 

2,238 


300 


149  58,571   107 
188112,664     83 


2,000'. 


880 


34,098 
99,937 


11,489 
16,816 


600 


35,869 
6,390 


3,550  18 
7 
9 
308 
8 
26 
3 
2 
2 
1 

11 
1 
2 
3 
7 


750 
568 


17,630 

4,160 

7,760 

51,490 

12,220 

62,978 

2,808 

1,600 

1,118 

1,000 

17,800 

300 

200 

2,235 

3,118 


101 


45,685  408186,307 


85  32,213 


385 


268,020 


NUMBERING  UNDOCUMENTED  VESSELS. 

The  act  of  June  7,  1918,  regarding  the  numbering  of  undocumented 
vessels,  went  into  effect  on  December  7,  1918,  and  since  that  time  up 
to  July  1  of  this  year  91,916  such  vessels  have  been  numbered  through- 
out the  coxmtry.  The  numbering  of  these  boats  is  done  without  cost, 
and  in  the  manner  in  which  automobiles  are  numbered  and  for  similar 
purposes.  The  identification  of  the  owners  of  these  small  vessels 
assists  materially  in  the  enforcement  of  the  navigation  laws  and  the 
collection  of  taxes.  In  addition  to  this,  the  local  authorities  at  the 
various  ports  have  found  it  of  material  assistance  in  the  enforcement 
of  the  harbor-police  laws  and  regulations.  The  law  has  met  with 
approval  among  motor-boat  owners,  and  most  effective  service  has 
been  rendered  the  Government  in  the  enforcement  of  the  law  by  the 
motor-boat  publications  of  the  country. 

INSPECTION  VESSELS. 

During  the  past  season  there  has  been  a  general  resumption  of  the 
use  of  motor  boats  for  pleasure  purposes,  increasing  the  necessity  for 
the  use  of  the  inspection  boats  in  safeguarding  the  lives  of  those 
using  them. 

At  the  beginning  of  the  war  the  Bureau  turned  over  to  the  Navy  the 
motor  boat  Dixie  which  was  adapted  to  naval  patrol  work  and  she 
was  in  constant  service  in  Hamyjton  Roads.  This  vessel  is  now  being 
overhauled  and  repaired,  and  will  be  turned  back  in  the  near  future. 

The  Navy  Department,  also,  has  turned  over  to  the  Bureau  two  small 
motor  boats,  the  Sivxish  and  Psyche  II,  which  are  especially;  adapted 
to  this  work.  It  is  expected  that  these  vessels  will  be  placed  in  service 
about  January  1. 

It  is  proposed  to  station  the  Sivxtsh  with  headquarters  at  New  York 
to  cover  the  New  England  coast.  The  Kilkenny  will  cover  Chesa- 
peake and  Delaware  bays  and  North  Carolina  soimds.  The  Tarragon, 
a  small  vessel  of  light  draft,  will  be  stationed  at  Jacksonville  to  cover 
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^sycae  ll  wiu  be  empioyea  on  tne  ureat  Jbakes. 

The  inspection  vessels  are  small,  ranging  from  60  to  93  feet  in 
length  ana  carry  crews  ranging  from  5  to  7.  They  are  economical  in 
operation  and  with  its  five  vessels,  which  we  now  have,  the  Bureau 
should  be  able  to  make  a  reasonable  inspection  of  the  Atlantic  and 
Gulf  coasts,  Mississippi  River  and  tributaries,  and  a  portion  of  Uie 
Great  Lakes.  The  revenue  derived  from  their  work  in  the  collection 
of  taxes  and  navigation  fines  should  exceed  the  cost  of  their  opera- 
tion. They  wiU  be  of  material  assistance  in  extending  to  the  millions 
of  people  using  this  means  of  navigation  the  protection  of  the  navi- 
gation laws. 

PASSENGER  ACT  OF  1882. 

During  the  past  fiscal  year  passenger  ships  on  314  voyages  brought 
55,603  steerag:e  passengers  to  the  United  States,  compared  with  442 
voyages  carrying  67,988  passengers  in  the  fiscal  year  1918;  630  voy- 
ages carrying  147,493  passengers  in  1917;  720  voyages  carrying 
154,057  passengers  in  1916;  and  956  voyages  carrymg  211,057 
passengers  in  1915. 

RECOGNITION  OF  HEROISM. 

Even  before  our  declaration  of  war  in  April,  1917,  American  officers 
and  men  on  our  merchant  ships  were  placed  in  peril  by  submarine 
attacks,  and  in  numerous  instances  those  whose  snips  had  been  sunk 
eagerly  shipped  on  other  ships.  Such  conduct  is  entitled  to  official 
recognition,  and  a  comimttee  has  been  appointed  to  make  recom- 
mendations on  this  subject.  Official  recognition  in  all  its  forms,  to 
have  any  value,  should  be  proportionate  and  discriminating,  so  it  is 
best  to  wait  imtil  the  final  general  form  of  recognizing  the  valor  of 
men  in  the  Army  and  Navy  nas  been  decided  before  reaching  a  con- 
clusion about  men  in  the  merchant  marine.  In  the  British  merchant 
marine  thus  far  a  *' torpedo  badge"  has  been  awarded  to  officers  and 
men  who  were  seiving  on  merchant  ships  which  were  torpedoed,  and 
who  joined  other  ships  afterwards.  Wnere  men  have  undergone  ^e 
danger  a  second  time  a  second  badge  has  been  awarded,  ana  in  case 
of  death  the  badge  is  awarded  to  the  widow  or  oldest  orphan. 
Respectfully, 

EuoENE  Tyler  Chamberlain, 

Commissioner. 

To  Hon.  William  C.  Redfield, 

Secretary  of  Commerce. 
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APPENDIXES. 

(A)  Reports  of  shipping  commissioners  for  year  ended  June  30, 1919 — (1)  Ship- 

ments, discharges,  and  expenditures;  (2)  Shipments  and  reshipments  of 
seamen;  (3)  Number  of  men  discharged ;  (4)  Nationality  of  seamen ;  (5) 
Failures  of  seamen  to  Join  American  vessels ;  (6)  Men  shipped  to  be  dis- 
charged in  foreign  ports;  (7)  Allotments  of  wages;  (8)  Seamen  shipped 
and  discharged  by  collectors. 

(B)  Wages  of  seamen — (1)  Average  monthly  wages  paid  in  the  American  mer- 

chant marine,  year  ended  June  30, 1919;  (2)  Average  monthly  wages  paid 
to  able  seamen  on  American  vessels,  1895-1919;  (3)  Average  monthly 
wages  paid  to  first  mates  on  American  vessels,  1895-1919;  (4)  Average 
monthly  wages  paid  to  firemen  and  first  engineers  on  American  steam 
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^992  EBPORTS  OF  THE  DEPARTMENT  OF  COMMERCE. 

exports  of  United  States,  by  months,  fiscal  years  1915-1919;  (5)  Activity 
of  British  shilling;  (6)  American  merchant  vessels  sold  to  aliens  and 
reported  during  the  year  ended  June  30,  1919;  (7)  Vessels  of  500  gross 
tons  and  over  adapted  for  merchant  service  transferred  to  the  Navy  or 
.  the  War  Department  sjnce  April  6, 1917. 

8TATI8TICAX  TABLES. 

(1)  Number  and  gross  tonnage  of  documented  vessels  of  the  United  States,  by 

customs  districts,  June  30,  1919. 

(2)  Number  and  gross  tonnage  of  documented  vessels  of  the  United  States,  by 

States  and  Territories,  June  30,  1919. 

(3)  Number  and  gross  tonnage  of  documented  steam  and  gas  vessels  of  the 

United  States,  by  customs  districts,  June  30,  1919. 

(4)  Number  and  gross  tonnage  of  documented  metal  vessels  of  the  United 

States,  by  customs  districts,  June  30,  1919. 

(5)  Number  and  gross  tonnage  of  documented  steam  and  gas  metal  vessels 

of  the  United  States,  by  customs  districts,  June  30,  1919. 

(6)  Class,  number,  and  gross  tonnage  of  documented  metal  vessels  of  the 

United  States,  by  customs  districts,  June  30,  1919. 

(7)  Number  and  gross  tonnage  of  each  class  of  documented  wooden  and  metal 

vessels  of  the  United  States,  June  30, 1919. 

(8)  Balance  sheet  of  tonnage  accounts,  showing  the  increase  and  decrease  of 

documented  vessels,  June  30,  1919. 

(9)  Balance  sheet  of  tonnage  accounts,  showing  the  increase  and  decrease  in 

each  class  of  vessels,  June  30,  1919. 

(10)  Documented  sailing  and  steam  tonnage  constituting  the  total  merchant 

marine  of  the  United  States,  1789-1919. 

(10a)  Number  and  gross  tonnage  of  canal  boats  and  barges  documented  in  the 
United  States,  In  specified  years,  1868-1919. 

(10&)  Number  and  gross  tonnage  of  sailing  vessels,  steam  vessels,  canal  boats, 
and  barges  documented  on  the  northern  lakes,  in  specified  years,  1868- 
1919. 

(11)  Number  and  gross  tonnage  of  sailing  vessels,  steam  vessels,  gas  vessels, 

canal  boats,  and  barges  in  the  United  States,  by  customs  districts,  June 
30,  1919. 

(12)  Number  and  gross  tonnage  of  sailing  vessels,  steam  vessels,  gas  vessels, 

canal  boats,  and  barges  in  the  United  States,  by  States,  June  30,  1919. 

(13)  Sailing,  steam,  and  gas  vessels  of  the  United  States,  according  to  size, 

June  30, 1919. 

(14)  Number  and  gross  tonnage  of  vessels  of  the  United  States  engaged  in  the 

cod  and  mackerel  fisheries,  by  customs  districts,  June  30,  1919. 

(15)  Number  and  gross  tonnage  of  vessels  of  the  United  States  engaged  In  the 

whale  fisheries,  by  ports,  June  30, 1919. 

(16)  Documented  tonnage  of  the  United  States  merchant  marine  employed  In 

the  foreign  trade,  the  coasting  trade,  and  the  fisheries,  1789-1919. 

(17)  Employment  of  the  tonnage  of  the  United  States,  June  30,  1919. 

(18)  ^(^ass,  number,  and  gross  tonnage  of  vessels  built  in  the  United  States  and 

documented  during  the  year  ended  June  30,  1919,  by  customs  districts. 

(19)  Class,  number,  and  gross  tonnage  of  sailing  vessels  built  in  the  United 

States  and  documented  during  the  year  ended  June  30,  1919. 

(20)  Class,  number,  and  gross  tonnage  of  steam  and  gas  vessels  built  in  the 

United  States  and  documented  during  the  year  ended  June  30,  1919. 

(21)  Class,  number,  and  gross  tonnage  of  steel  vessels  built  in  the  United 

States  and  documented  during  the  year  ended  Jnne  90, 1910. 
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OF  THB 


CHIEF  OF  APPOINTMENT  DIVISION. 


Department  of  Commerce, 

Appointment  Division, 
Washington^  September  2, 1919. 
Sir  :  There  is  submitted  herewith  my  annual  report  as  Chief  of  the 
Appointment  Division  for  the  fiscal  year  ended  June  30, 1919. 

statistics  relating  to  the  personnel. 

The  accompanying  table  shows,  by  bureaus,  the  number  of  perma- 
nent positions  in  the  Department  on  July  1, 1919,  and  the  increase  or 
decrease  in  each  bureau  as  compared  with  July  1,  1918.  The  figures 
do  not  include  temporary  appomtments,  nor  do  they  include  the  fol- 
lowing appointments  or  employments  not  made  by  the  head  of  the 
Department :  Persons  en^ged  in  redding,  chaining,  recording,  helio- 
troping,  etc.,  in  field  parties  of  the  Coast  and  Geodetic  Survey;  tem- 
porary employments  m  field  operations  of  the  Bureau  of  Fisheries; 
mechanics,  skilled  tradesmen,  and  laborers,  employed  in  field  construc- 
tion work  in  the  Lighthouse  Service.  Enlisted  men  on  vessels  of  the 
Coast  Survey  in  the  Philippine  Islands  and  oflScers  and  men  of  the 
Navy  Department  employed  on  vessels  of  the  Bureau  of  Fisheries  are 
also  excluded.  The  total  of  these  excluded  miscellaneous  employ- 
ments and  enlistments  is  approximately  6,000,  as  compared  with  4,444 
for  the  fiscal  year  1918.  At  the  close  of  the  fiscal  year  1919  there  were 
1,262  employees  in  the  service  of  the  Department  serving  under  tem- 
porary appointment  or  employment. 

The  total  numbei^of  permanent  positions  referred  to  in  the  accom- 
panying table,  together  with  the  emplojrments  and  enlistments  just 
mentioned,  on  July  1,  1919,  was  approximately  12,349  as  compared 
with  11,051  on  July  1,  1918. 
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in  the  table  below : 
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Office 
of 

Secre- 
tary. 

Bu- 
reau 
of 
the 
Cen- 
sus. 

Bu- 

reau 

of 

For- 
eim 

SJ 
mestic 
Com- 
merce. 

Bu- 
reau 
of 
Stand- 
ards. 

Bu- 
reau 

of 
Fish- 
eries. 

Bu- 
reau 

Llght- 
houses. 

Coast 
and 
Oeo- 
detio 
Sur- 
vey. 

Bu- 
reau 
of 
Navl- 

&. 

Steim- 

Serv- 
ice. 

ToteL 

CliMlfled  servioe: 
OoniMtltiT^- 

In  '^istriot    of 
Columbia 

Outside  Dlitriot 
of  Colombia.... 

140 

822 

146 

857 

73 
810 

1 
8 

86 

17 

4 
3,631 

190 

34 
96 

38 
15 

15 
95 

13 
380 

90 

1,008 
OK 

Noostatntorv- 
In    District    of 
Cdumbia 

26 

18 
25 

496 
92 

080 

Outside  District 
ofCotnmNa.... 

8,010 

Total 

140 

647 

180 

947 

880 

2,687 

813 

168 

804 

6,8Si 

BxoeDted- 
Stetutory— 

In    l)istriot    of 

Presidential.. 

4 

4 

Other 

Outside  District 
of  Oo^imMa.... 

6 

2 

1 
22 

1 

1 

1 

U 

13 

Nonstatutory— 
In    District    of 
of  Columl)ia.... 

12 

4 

106 

8 

1 

19 

Outside  District 
of  Columbia. . . . 

371 

19 

45 

1 

40 

TotaL 

6 

12 

112 

4 

28 

375 

30 

46 

3 

490 

Unclassified  service: 
Statutory— 

In  District  of  Colum- 
bia- 
Presidential 

Other 

3 
80 

2 

8 

1 

1 
28 

2 
6 

141 
4 

1 

1 

161 
70 

Outside  District  of 
Columbia- 
Presidential 

11 

11 

Other 

11 

11 

Nonstatutory- 

In  District  of  Cohmi- 
bia 

84 
653 

30 

1 

9 
466 

01 

Outside  District  of 

2,866 

4 

8,930 

Totat 

88 

689, 

4 

46 

19 

2,856 

610 

5 

13 

4,SS 

Orandttrtal 

183 

1,848 

806 

996 

428 

6,818 

943 

304 

406 

10,088 

CHANGES  IN  THE  PEBSONNEL. 


The  following  table  gives  a  summary  of  changes  in  the  personnel 
of  the  Department  for  the  fiscal  year  ended  June  80, 1919 : 


Digitized  by  VjOOQIC 


Bnraau. 

Permanent. 

Tempo^ 
rary. 

Promo- 
^  1  tlons. 
Grand 
total.  : 

1 

Reduc- 
tions. 

Competi- 
tive. 

Except- 
ed. 

Uncjassi- 

Total. 

Office  of  the  Secretary 

90 
178 

88 
5M 

94 
441 
60 
44 
150 

2 

12 

488 

104 

666 

167 
506 
114 
456 
76 
70 
150 

186 
473 

148 
1,314 
118 
482 
227 
67 
80 

290           76 
1,139          410 

315  i        150 
1,900          774 

Bureau  of  the  Census. 

Bureau  of  Foreign  and  Domet- 
tifi  Commerce 

70 
14 
6 
15 
10 
10 

Bureau  of  Standards 

27 
14 

23 

232 
938 
303 
187 
239 

46 

45 

300 

Bureau  of  Lighthouses 

670 

Coast  and  Geodetic  Survey 

Bureau  of  Navigation 

Steamboat-Inspection  Service . . 

6 

7 

14 

Total 

1,708 

145 

554 

2,407 

3,095 

e5,502 

4,147 

122 

Separations.' 

Bureau. 

From  permanent  positions. 

From 
tempo- 

Grand 
total. 

Mboel- 
laneous 
change^.* 

Competl- 

Ex- 
cepted. 

Unclas- 
sified. 

Total. 

Office  of  the  Secretary 

82 

125 

70 
372 
50 
413 
55 
41 
41 

8 

2 
870 

87 
995 

89 
878 
61 
417 
58 
45 
41 

112 
34 

58 
1,127 
57 
238 
89 
36 
13 

199 
1,029 

147 
1,605 
118 
655 
147 
81 
54 

61 

Bureau  of  the  Census". 

45 

Bureau  of  Foreign  and  Domestic 
Comnierce 

10 

1 

30 

5 
2 

80 

Bureau  of  Fisberies 

5 

Bureau  of  Lighthouses 

4 

3 
2 

78 

Coa^t  and  Geodetic  Survey 

Bureau  of  Na\igation 

Steamboat-inspection  Service. . 

58 

2 

23 
17 

Total 

1,258 

32 

881 

2,171 

1,764 

3.935 

396 

a  Includes  appointments  of  the  followinc  character:  Presidential,  by  selection  from  civil-serrfce  cer- 
tificates, under  Executive  order,  to  etceptea  positions,  bv  reinstatement,  and  by  reason  of  transfer  within 
the  Deoartment  or  from  other  departments  or  independent  establishments. 

h  liainlv  voluntary  reductions  accepted  by  empIo^*ees  to  secure  more  desirable  conditions  of  li\ing. 

«  Includes  a  large  number  of  apoointments  by  reason  of  increase  of  compensation. 

<  includes  separations  bv  reason  of  resignations,  discontinuances,  removals,  deaths,  transfers  within 
tlie  Denartment,  and  transfers  from  the  Department  to  other  departments  or  independent  oetahiishments. 

« Includes  reappointments  by  reason  of  change  of  station,  name,  desi^iation,  axtensions  of  temporary 
appointments,  changes  from  temporary  to  permanent  status,  etc. 

The  fore^ing  table  indicates  a  condition  of  unrest  among  the  em- 
ployees of  the  Department,  which  may  be  considered  reflective  of  that 
which  exists  in  other  circles  of  activity.  Dissatisfaction  with  condi- 
tions, an  ever  prevailing  and  abnormal  desire  to  change  with  a  view 
to  improving  those  conditions,  a  shortuge  in  some  classes  of  eligibles 
rendering  temporary  appointments  necessary,  and  a  deterioration 
of  qualifications  oflFered  by  many  appointees,  cooperate  to  make  the 
personnel  turnover  unduly  large  and  consequentiy  to  augment  the 
work  of  the  Division.  The  appointments  and  separations  reported 
bv  the  Division  five  years  ago  were  1,609  and  1,389,^  respectively. 
During  the  past  fiscal  year  the  pressure  of  work  resulting  from  this 
increase  has  necessitated  abnormal  strain  on  the  clerks  of  the  Divi- 
sion and  involved  considerable  overtime  work. 

PROMOTIONS. 

In  spite  of  the  unusual  number  of  losses  among  employees  during 
the  last  fiscal  year  and  of  the  difSculty  of  securing  qualified  ap- 
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outside  its  service.  This  policy  is  well  established  and  is  appre- 
ciated by  the  employees,  wno  thereby  have  an  incentive  to  prepare 
themselves  for  more  responsible  duties,  thus  ac(][uiring  a  more  general 
knowledge  of  the  Department's  activities  and  mcreasing  their  value 
to  it  It  also  has  a  tendency  to  minimize  the  desire  to  seek  b^ter 
paid  opportunities  elsewhere,  which  desire  has  become  abnormally 
evident  and  is  the  cause  of  much  derangement  of  governmental  work. 
As  a  result  of  the  war  conditions,  the  number  of  opportunities  for 
promotion  has  been  unusually  large  and  promotions,  therefore,  have 
been  frequent 

Among  certain  classes  of  the  Department's  employees  where  out- 
side competition  was  keen,  the  Department,  in  order  to  maintain  effi- 
cient service,  has  been  compelled  from  time  to  time  to  give  promotions 
in  the  way  of  increased  salaries.  In  no  other  manner  was  it  possible 
to  retain  a  sufficient  and  efficient  force  among  such  classes  as  me- 
chanics, crews  and  officers  of  vessels,  etc. 

liEAVES  OF  ABSENGB. 

The  following  table  shows,  by  bureaus,  the  total  and  average 
amount  of  annual  and  sick  leave,  stated  separately  and  together, 
taken  by  the  employees  of  the  Department  in  the  District  of  Colum- 
bia, arranged  according  to  sex.  during  the  calendar  year  1918.  It 
also  shows  the  average  leave,  by  bureaus,  as  compared  with  1917. 
The  averages  for  1918  show  a  decrease  of  2.30  days  of  annual  leave, 
and  an  increase  of  2.04  days  sick  leave  over  the  average  of  1917,  this 
increase  being  undoubtedly  due  to  the  epidemic  of  Spanish  influenza 
that  was  prevalent  during  the  latter  part  of  1918.  Tne  total  average 
of  annual  and  sick  leave  for  1918  is  33.05  days  against  33.30  for  the 
year  1917,  or  a  decrease  of  0.25  day. 

Total  and  Avekage  Amount  of  Annual  and  Sick  Leave,  by  Bubeaus,  Statsd 
Separately  and  Together,  Taken  by  the  Employees  of  the  Department 
IN  the  District  of  Ck>LUMBiA,  Arranged  According  to  Sex,  During  thb 
Calendar  Year  1918,  and  Average  Leave  for  1917. 

MALE. 


Nuni' 
ber.a 

Annoalleave.ft 

8lek  leave. 

Total. 

*S3f' 

Buretto. 

Days. 

ATcrage. 

Days. 

Average: 

Days. 

Avfnge. 

Offloe  of  the  Secrptary 

Bureau  of  the  Census 

67 
283 

74 
898 

41 

21 
128 

16 
5 

1,711 
8,030 

1,979 

5  880 

1,047 

597 

3,578 

386 

132 

25.54 

28.Jt7 

26.74 
14.77 
25.54 
28.43 
27.96 
24.13 
26.40 

514 
2,284 

^785 

^,096 

247 

221 

'-IS 

50 

7.67 
8.07 

10.61 
5.27 
6.02 

10.52 
9.61 
4.00 

10.00 

2,i25 
10,314 

2,764 

7,976 

1,294 

818 

4,80R 

450 

182 

33.21 
36.45 

37.85 
2a  04 
31.56 
38.95 
87.56 
28.13 
36.40 

28. 5ft 
34.83 

Bureau  of  Foreii?n  and  Do- 
inestic  Commorce 

35.17 

Bnrft<iii  of  ^'ftandards 

84.59 

unreau  of  Fisheries 

89.71 

Bureau  of  Lighthouses 

Coast  and  Geodetic  Survey.. . 

Bureau  of  Navigation 

Steamboat-Inspection  Service 

S3.7S 

SS.17 
S9.» 

Total  and  average 

1,083 

23,340 

22.50 

7,491 

7.25 

30,831 

29.85 

30.70 

a  Only  those  emoloyeos  were  included  who  are  considered  as  being  entitled  to  the  full  yearly  aDowaoea 
of  both  annual  and  sick  leave. 

h  In  the  count  of  the  annual  leave  all  periods  of  one-half  day  andover  were  coimted  as  a  full  day,  perloda 
of  Ics"  than  one-half  day  were  omitted. 
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Total  and  Avbraqs  Amount  gw  Annual  and  Siok  Lbayb,  bio. — ContiBue<L 

FEMALE. 


Bureau. 

Num- 
ber. 

Animalleave. 

Side  leave. 

Total. 

A^nrmtf 

Days. 

Days. 

Aveiafe. 

Days. 

Avenge. 

19177' 

Bureau  of  the  Census 

Bureau  of  Fordpi  and  Do- 
mostio  Commerce 

48 
245 

26 

26 

22 

4 

20 

7 

4 

1,186 
7;345 

744 
482 
640 
118 
573 
210 
120 

27.56 

29.98 

28.62 
18.54 
20.09 
29.50 
28.65 
30.00 
30.00 

472 
3,217 

429 
200 
258 
68 
256 
82 
36 

ia98 
13.13 

16.50 
7.69 
11.50 
17.00 
12.80 
11.71 
9.00 

1,658 
10,562 

1,173 
682 
893 
186 
829 
292 
156 

88.56 
43.11 

45.12 
26.23 
40.59 

46.50 
41.45 
41.71 
39.00 

85.89 
41.85 

37.62 

Bureau  of  Standards 

59.00 

Bureau  of  Fisheries 

41.57 

Bureau  of  Lii^hthouses 

Coa«rt  and  Geoietks  Survey... 

Bureau  of  Navigation 

Steamboat-Inspection  Sonice 

Total  and  average 

53.50 
42.29 
42.83 

397 

11,418 

28.76 

5,013 

12.63 

16,431 

41.39 

41.08 

TOTAL. 


Office  of  the  Secretary 

Bureau  of  the  Census 

Bureau  of  Foreign  and  Do- 
mestic Commerce 

no 

528 

100 
424 
63 
2.5 
148 
23 
9 

2,897 
15,375 

2,723 

6,362 

1,677 

715 

4,151 

696 

252 

26.34 
29.12 

27.23 
15.00 
26.77 
28.60 
28.  a> 
25.91 
28.00 

986 
5,501 

1,214 
2,296 
500 
289 
1,486 
146 
86 

8.96 

ia42 

12.14 
5.41 
7.94 
11.56 
10.04 
6.35 
9.56 

3,883 
20,876 

3,937 
8,658 
2,187 
1,004 
5,637 
742 
888 

35.30 
89.54 

39.37 
20.42 
84.71 
40.16 
38.09 
82.26 
87.56 

30,81 
37.97 

85.60 

Bureau  of  Standards 

34.88 

Bureau  of  Fisheries 

88*  f7 

Bureau  of  Lighthouses 

Coast  and  Geodetic  Survey.. . 

Bureau  of  Navigation 

Steamboat-Inspection  Service 

35.  cO 
33.17 

29.00 

Total  and  average. 

1,430 

34,758 

24.30 

12,504 

8.74 

47,262 

83.05 

88.80 

The  following  statement,  based  on  the  percentages  of  the  preced- 
ing table,  shows  the  relative  standing  of  the  bureaus  for  the  calendar 
years  1918  and  1917  with  respect  to  the  lowest  average  amount  of 
leave  used.  The  Bureau  of  Standards  has  the  lowest  average  per 
employee  of  both  annual  and  sick  leave : 

Rblativb  PosmoNs  of  Bubeaus  fob  1918  and  1917  Wfth  Rbqabd  to  the  Ura 
OP  THE  Leave  Priyhj^es. 


Bureau. 

Annual  leave. 

Sick  leave. 

Total. 

1918 

1917 

1918 

1917 

1918 

1917 

Office  of  the  Secretary 

8 

5 
9 

1 

8 
7 

I 

2 
6 
9 

1 
3 
8 
4 
5 
7 

4 
9 
7 
1 
3 
8 
6 
2 
5 

3 

7 
9 
2 

8 
6 
5 

4 
1 

4 
8 

2 

Bureau  of  Foreicn  and  Domestic  Commerce 

Bureau  of  the  Census 

Bureau  ol  Standards 

Bureau  of  Fisheries 

Bureau  of  Lighthouses 

Coast  and  Geodetic  Survey 

Bureau  of  Navigation ...  .1 

5 

Stounboat-Inspection  Service 

5                2 

Another  statement  prepared  in  this  Division  shows  that  only  47 
per  cent  of  the  total  number  of  employees  considered  (1,430)  took 
all  of  their  annual  leave,  as  compared  with  58  per  cent  in  1917 ;  that 
7  per  cent  took  all  of  their  sick  leave,  against  4  per  cent  in  1917: 
that  27  per  cent  took  no  sick  leave,  against  33  per  cent  in  1917 ;  ana 
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that  5  per  cent  took  all  their  annual  and  sick  leave,  against  3^  per 
cent  in  1917.  Eleven  employees  were  reported  as  taldng  no  annual 
or  sick  leave  during  the  year. 

In  February  last,  following  the  practice  of  the  Department,  an  ex- 
amination was  made  of  the  leave  record  of  all  employees  for  the  past 
three  years.  The  examination  showed  that  only  10  employees  (a  de- 
crease of  8  employees  for  1916, 1916,  and  1917)  in  two  bureaus  took 
substantially  all  of  their  annual  and  sick  leave  during  the  calendar 
years  1916,  1917,  and  1918. 

The  names  of  these  employees  were  brought  to  ther  attention  of 
the  bureau  chiefs  concerned.  After  considering  each  case  tihoroughly, 
steps  were  taken  which,  it  is  believed,  will  have  a  tendency  to  rrauce 
the  excessive  amount  oi  leave  taken  wherever  it  was  considered  there 
might  be  a  disposition  to  abuse  the  sick-leave  privflege. 

OFFICIAIi  BONDS. 

The  following  table  shows  the  character,  number,  and  penalty  of 
bonds  of  officers  of  the  Department  required  by  law  or  regulation, 
and  the  number  of  each  kind  given  during  the  fiscal  year  ended  June 
80,  1919: 


Bondodi 


I    Total 
number 
bonded. 


Number 

bonded 

duiine 

flsoal 

year. 


Aggre- 
gate 
penalty. 


Statute  or  regulation  reqolriiig  bood^ 


Disbursing  clerk,  Department  of 
Commerce.^ 

Special  disbursing  agent j 

Chief  of  party,  Coast  and  Geodetic  ' 
Survey.  I 

Shipping  commissioner,  Bureau  of 
Navigation. 

Hydrograpbio  and  geodetic  engi- 
neer ill  charge  of  office.  Coast 
and  Geodetic  Survey. 


96 
594 


$50,000 

739,500 
388,000 

70,000 

2,000 


Bee.  176,  R.  8. 

Sec.  3614,  R.  8. 

Sundry  civil  appropriation  act,  ap» 

proved  July  1,  1918,  and  prior  vma. 
Sec.  4502,  R.  8.,  as  amended  by  the  act 

of  Apr.  26, 1906. 
Par.  StO,  Regulaticns  and  InstnictlODt 

for  the  Government  of  the  Coast  and 

Geodetic  Survey,  eJTective  Jan.  L 

1913. 


Total.. 


206 


C106 


1,249,600 


a  The  bond  of  the  disbursing  clerk  of  the  Department  is  subject  to  the  approval  of  the  Secretary  of  the 
Treasury,  and  all  records  pertaining  thereto  are  maintained  by  the  Treasury  Department. 

b  The  number  of  bonded  ofnoers  of  the  Coast  and  Geodetic  Survey  was  increased  during  the  fiscal  year 
through  the  retransfer  of  33  of  its  former  employees  from  the  service  and  jurisdiction  of  the  War  and  Navy 
Departments. 

« Includes  12  bonds  given  for  the  purpose  of  renewal  or  change  in  penalty. 

COMPILATION  OF  DATA  RELATINO  TO  THE  PERSONNEL. 

The  records  maintained  by  the  Division  enable  it  to  promptly 
comply  with  requests  for  information  respecting  the  personnel- 
An  idea  of  the  varied  character  of  the  data  lumished  may  be  gath- 
ered from  the  following  brief  description  of  some  of  t6«  statements- 
prepared  during  the  fiscal  year: 

statement  showing  salaries  of  mechanical  and  subderical  employees  in  the 
District  of  Columbia. 

Employees  located  in  the  District  of  Ck>lumbla  appointed  from  Iowa. 

Statement  showing  total  number  of  male  officers  and  employees;  the  nuDi- 
ber  between  the  ages  of  21  and  81;  and  the  number  who  received  delierred 
classification. 

Number  of  employees  who  left  the  service  to  enter  the  Army  or  Nary. 

List  of  employees  appointed  from  Louisiana. 
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Number  of  employees  performing  duty  in  the  District  of  Columbia. 

Number  of  statutory  and  nonstatutory  employees  whose  scale  of  pay  is  less 
than  $1,OBO  per  annum. 

Statement  showing  number  and  salaries  of  clerks  In  statutory  and  nonstatu- 
tory grades  in  the  District  of  Columbia. 

Estimated  increase  in  compensation  under  proposed  legislation  fixing  a  mini- 
mum salary  of  $1,060  per  annum. 

Detailed  statement  relating  to  annual  and  sick  leave  taken  in  1918  by  em- 
ployees in  the  District  of  Columbia,  compared  with  1917. 

Weekly  reports  of  appointments  and  separations  for  the  use  of  the  Division 
of  Housing  and  Health,  War  Department,  in  connection  wiUi  its  work  of  provid- 
ing accommodations  for  appointees. 

Original  report  (to  accompany  questionnaires)  for  the  congressional  Joint 
Commission  on  Reclassification  of  Salaries,  and  subsequent  bimonthly  re- 
ports of  changes. 

Data  compiled  from  questionnaires  executed  by  the  employees  of  the  De- 
partment, relative  to  the  establishment  of  night  classes  for  Qovemment  em- 
ployees. 

Estimated  number  of  appointments  and  separations  in  the  District  of  Columbia 
during  a  period  of  seven  month& 

DECISIONS  OF  THE  COMPTROLLER  OF  THE  TREASURY. 

The  following  decisions  relating  to  the  personnel  of  the  Depart- 
ment were  rendered  by  the  Comptroller  of  the  Treasury  during  the 
fiscal  year : 

July  24,  1918, — ^That  employees  of  the  Bureau  of  Standards  paid  from  a 
lump-sum  appropriation  provided  for  under  act  of  March  20,  1918,  are  entitled 
to  the  $120  increase  of  compensation  authorized  by  act  of  July  8,  1918,  as  the 
Bureau  of  Standards  was  created  by  law  prior  to  January  1,  1916. 

July  Sly  1918, — ^Navigation  inspectors  serving  under  permanent  appointment 
are  not  considered  as  employees  whose  duties  require  only  a  portion  of  their 
time,  or  whose  services  are  utilized  for  brief  intervals,  and  are  entitled  to  Uie 
$120  increase  of  compensation  authorized  by  act  of  July  3,  1918. 

August  5,  1918, — Per  diem  laborers  and  mechanics  in  the  Lighthouse  Service^ 
when  required  to  work  on  Saturday  afternoons  between  June  15  and  Septem- 
ber 15  (Saturday  half-holiday  period),  are  not  entitled  to  extra  pay  for  such 
service. 

August  9,  1918, — Officers  and  enlisted  men  of  the  Army  detailed  for  duty  at 
the  Bureau  of  Standards  can  not  be  paid  traveling  expenses .  in  connection 
with  their  duties  at  the  Bureau  from  appropriations  for  the  Bureau  of  Stand- 
ards, such  expenses  being  payable  from  appropriations  for  the  Army. 

August  21,  1918, — ^When  a  certificate  is  furnished  by  the  head  of  a  depart- 
ment establishing  the  ability  and  qualifications  of  an  employee  to  justify  the 
$120  increase,  further  certification  is  unnecessary  in  case  of  future  promotions 
in  excess  of  $200  per  annum,  during  the  fiscal  year  1919. 

September  U,  iPi8.— That  the  $120  increase  under  act  of  July  8,  1918,  ap- 
plies to  the  Government  service  generally  and  not  to  service  in  any  particular 
department  or  establishment.  Employees  transferred  to  this  Department  from 
another  department  or  Independent  establishment  will  not  have  to  be  certified 
for  the  Increase  of  compensation  provided  the  employee  would  have  been  en- 
titled to  the  increase  by  reason  of  his  service  in  the  former  department  or 
establishment. 

November  20,  1918, — ^The  5  and  10  per  cent  and  the  $120  per  annum  addi- 
tional compensation  authorized  by  Congress  is  not  to  be  considered  as  annual 
pay  for  the  purpose  of  computing  retired  rate  of  pay  of  employees  of  the 
Lighthouse  Service. 

March  26,  1919, — ^Trade  commissioners  and  their  assistants  serving  in  foreign 
countries  and  paid  from  an  allotment  from  the  national  security  and  defense 
fund  can  not  be  paid  for  personal  services  from  said  fund  after  June  30,  1919, 
but  their  transportation  and  necessary  traveling  expenses  in  returning  to  their 
homes  in  this  country  may  be  paid  after  July  1,  1919,  provided  such  expenses 
are  provided  for  by  their  appointments. 

April  29, 1919, — Inspectors  in  the  Steamboat-Inspection  Service  may  be  allowed 
the  $240  per  annum  increase  of  compensation  authorized  by  section  7  of  the 
act  of  March  1, 1919. 
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The  legislative,  executive,  and  judicial  appropriation  act  approved 
March  1,  1919,  provides  $240  per  annum  increase  of  compensation 
for  the  fiscal  year  1920,  in  lieu  of  the  $120  bonus  allowed  during 
the  past  fiscal  year,  in  recognition  of  the  necessity  under  present 
living  conditions  for  upward  revision  of  salaries.  This,  however, 
but  partially  meets  the  necessities  of  conditions  and  the  temporary 
increase  of  compensation  is  not  at  all  comparable  with  the  increase 
in  cost  of  living.  The  compensation  of  keepers  of  lighthouses  in  the 
Lighthouse  Service  was,  in  addition,  increased  on  November  1, 1918, 
from  an  average  pay  of  $600  to  approximately  $840  per  annum  under 
authoritv  of  the  act  of  June  20,  1918,  whicn,  among  other  things, 
amended  section  4673  of  the  Revised  Statutes  by  increasing  toe 
authorized  maximum  average  salary  of  this  class  of  employees. 

It  has  been  necessary,  as  far  as  appropriations  would  admit,  to 
make  various  additional  increases  in  salaries  and  allowances  of 
employees  paid  from  lump  sums.  Officers  and  crews  of  vessels,  la- 
borers, mecnanics,  and  others  in  trades  positions,  and  technical,  and 
clerical  employees  in  commercial  life  receive  much  higher  compensa- 
tion than  formerly,  necessitating  increases  in  the  pay  of  Government 
employees  in  similar  grades  in.  order  to  retain  old  employees  or  to 
secure  eligibles  for  filling  vacancies.  Individual  increases,  when 
made  as  a  matter  of  expediency,  create  inequalities,  however,  es- 
pecially as  compared  with  the  pay  of  employees  in  Washington  and 
elsewhere  occupjring  positions  the  salaries  of  which  are  fixed  by  law. . 

The  Nolan  minimum  compensation  bill  now  before  Congress  is 
an  attempt  to  minimize  the  hardship  involved  in  the  combination 
of  low  salary  and  high  cost  of  living  in  cases  where  it  bears  most 
heavily.  It  is,  however,  but  a  partial  solution  of  the  problem.  It 
is  hoped  that  systematic  and  adeauate  relief  in  this  respect  will  be 
accomplished  through  the  work  or  the  congressional  Joint  Commis- 
sion on  Reclassification  of  Salaries  established  under  the  act  of 
March  1, 1919. 

The  present  $900  entrance  salary  for  clerks  should  be  abolished. 
Even  with  the  bonus  it  is  not  sufficient  to  secure  experieneed  clerks, 
notably  stenographers  and  typewriters,  who  can  readily  obtain  from 
$1,200  to  $1,600  per  annmn  elsewhere,  and  there  is  a  cnronic  dearth 
of  this  class  of  eligibles  on  the  re^tters  of  the  Civil  Service  Com- 
mission. The  entrance  compensation  for  clerks  should  be  at  least 
$1,200  per  annum,  which  is  not  more  than  is  paid  in  many  places 
for  common  labor. 

During  the  year  the  subsistence  allowance  of  officers  and  crews  of 
vessels  operated  by  the  Lighthouse  Service,  Bureau  of  Fisheries, 
and  Coast  and  Geodetic  Survey  were  further  increased  in  amounts 
ranging  from  20  to  60  per  cent  over  former  allowances  by  reason  of 
increased  cost  of  foodstuffs. 

CIVIL-8BRVICB  METHODS. 

It  was  anticipated  that  the  changed  conditions  incident  to  the  cessa- 
tion of  hostilities  and  the  release  of  clerks  and  other  employees  en- 
gajged  exclusively  on  war  work  would  have  the  effect  of  relieving  the 
difficulty  experienced  by  the  Department  in  filling  vacajicie&  bat 
such  has  not  been  the  result,  due,  however,  to  the  low  entrance  salaries 
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names  of  persons  in  the  competitive  classified  service  with  unre-. 
stricted  status  who  had  been  appointed  prior  to  the  date  of  the  order 
and  who  had  served  less  than  three  years,  could  be  restored  to  appro- 
priate eligible  re^sters  upon  their  separation  because  of  a  reduction 
of  force,  eligibility  thereon  to  continue  for  one  year  from  the  date 
of  separation.  This  was  extended  by  Executive  order  of  April  80, 
1919,  to  cover  employees  who  had  been  appointed  after  November 
29,  1918.  Although  there  have  been  reductions  of  force  in  some 
branches  of  the  wvernment  service,  other  establishments  have  in- 
creased their  forces  to  such  an  extent  that  the  Civil  Service  Commis- 
sion has  stated  that  t^  demand  for  eligibles  of  many  lands  is  such 
that  all  are  being  certmed  as  fast  as  names  are  entered  on  the  reem- 
ployment register. 

The  force  of  the  Department  was  increased  by  more  than  400  new 
employees  during  the  past  fiscal  year,  and  through  lack  of  eligibles 
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ocmipetltive  classified  service  may  be  reinstated  in  any  part  of  the  competitiYe 
dftssified  service  within  five  years  from  the  date  of  honorable  discharge  from 
the  military  service  if  he  has  the  required  fitness  to  perform  the  duties  of  the 
position  to  which  his  reinstatement  Is  sought 

8.  The  widow  of  a  veteran  of  the  war  with  Germany  formerly  in  the  com- 
petitive classified  service,  who  was  the  wife  of  such  veteran  while  he  was  in 
the  military  service,  may  be  reinstated  in  any  part  of  the  competitive  classlited 
service  within  five  years  from  the  date  of  termination  of  her  husband's  military 
service  by  death  or  honorable  discharge. 

Beinstatements  under  the  above  rule,  as  amended,  are  panted  only 
upon  the  approval  of  the  Civil  Service  Commission,  subject  to  other 
requirements  of  the  civil-service  rules,  such  as  members  of  f  amUy  in 
the  service,  etc.  In  the  case,  however,  of  a  person  enlisted  or  drafted 
in  the  war  with  Grermanv  who  is  honoraoly  discharged  from  the 
military  service  and  who  desires  to  be  restored  to  his  former  position 
in  the  civil  service,  the  act  of  February  25,  1919  (40  Stat,  1164), 
provides  that  he  shall  be  reinstated  if  he  is  qualified  to  perform  the 
duties  of  the  position,  and  therefore  the  provisions  of  the  civil-service 
rules  do  not  apply,  nor  is  the  approval  of  the  Civil  Service  Commis- 
sion necessary  to  the  reinstatement.  A  report  is  made  to  the  commis- 
sion by  the  Department  of  the  facts  in  each  case  when  such  rein- 
statement is  made. 

The  civil-service  status  of  two  classes  of  positions  were  affected  by 
Executive  orders  issued  during  the  vear  upon  recommendation  of  the 
Department.  The  new  position  of  Assistant  to  the  Secretary  was 
excepted  from  examination  under  the  civil-service  rules,  and  all 
laborers  at  light  stations  or  in  charge,  of  minor  liffhts  whose  duties 
require  but  a  portion  of  their  time  were  excepted  from  examination, 
whenever,  in  the  opinion  of  the  lighthouse  superintendent,  it  is  not 
considered  in  the  interests  of  the  service  to  make  selections  from 
registers  of  eligibles.  Formerly  only  those  receiving  a  compensa- 
tion of  $300  or  less  were  so  exempt. 

The  Department  has  actively  cooperated  with  the  Civil  Service 
Commission  in  taking  steps  to  inform  new  employees  before  coming 
to  Washington  of  housing  conditions  and  the  facilities  provided  for 
their  aid  in  securing  accommodations. 

During  the  fiscal  year  the  Department  made  780  requests  upon 
the  Civil  Service  Commission  for  certificates  of  eligibles  for  fiUmg 
vacancies  in  various  positions. 

Taking  into  consideration  the  abnormal  conditions  involving  simul- 
taneously a  shortage  of  and  an  unusually  large  demand  for  eUgibles, 
the  civil-service  machine  has  functioned  satisfactorily,  and  there  has 
been  shown  by  the  officials  of  the  Department  and  of  me  commission  a 
desire  to  cooperate  that  has  helped  to  dissipate  some  and  minimize 
other  of  the  difficulties  that  had  to  be  encountered. 

SUPERANNUATION   AND  RETIBEMENT. 

While  "  Hope  deferred  maketh  the  heart  sick,*'  the  superannuated 
Government  employee  should  remember  that  "When  night  is  darite^ 
dawn  is  nearest?'  "The  old  and  faithful  public  servant  is  still  striv- 
ing to  hold  on  to  his  position  at  the  cost,  perhaps,  of  some  of  his 
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few  remaining  years  of  life,  looking  hopefully  for  the  dawn  of  a 
new  era  when  he  will  be  enabled  to  retire  with  a  small  pension  which, 
with  the  help  of  the  little  he  may  have  been  able  and  fortunate 
enouffh  to  lay  aside  from  his  meager  salary,  will  provide,  sufficient  for 
his  oedining  years.  The  increased  interest  and  demand  for  such 
action  is  manifested  by  the  number  of  bills,  with  this  object  in  view, 
which  have  been  introduced  in  Congress.  One,  the  Lehlbach  bill, 
has  passed  the  House  of  Eepresentatives  and  has  been  introduced  in 
the  Senate.  It  will  be  a  great  boon  to  the  supnerannuated  employee 
and  an  inspiration  to  the  active  one,  not  only  in  its  distant  outlook 
but  in  the  mmiediate  future,  removing  obstacles  to  well-earned  pro- 
motions; moreover,  it  will  permit  the  replacing  of  the  worn-out 
clerk  by  a  young,  active  worker;  thus  in  the  ena  the  cost  will  be  a 
profitable  investment  both  to  the  emnloyee  and  to  the  Government. 

There  has  been  put  in  oi>eration  aurmg  the  past  fiscal  year  a  re- 
tirement system  for  a  certain  class  of  the  Department's  employees — 
keepers  and  other  field  employees  of  the  Lighthouse  Service.  Since 
its  initiation,  October  31,  1918,  111  employees  have  been  retired 
with  an  average  pension  of  $529.11.  This  system  in  two  imi)ortant 
features  diflPers  from  the  bill  previously  referred  to,  in  that  it  is  non- 
contributory  and  that  the  pension  is  a  certain  proportion  of  the  aver- 
age pay  for  the  last  five  years'  service  without  restriction  as  to  the 
maximum  amount.  The  pensions  granted  vary  from  less  than  $100 
to  $1,800  per  annum.  There  is  no  question  as  to  the  beneficial  effects 
of  this  innovation  on  the  personnel:  in  fact,  but  for  it,  the  service 
would  have  been  much  more  seriously  crippled  than  it  has  been  by 
the  low  salaries  that  could  be  offered,  in  many  cases  quite  inadequate 
to  provide  an  acceptable  living  for  the  employee  and  his  family. 

It  is  hoped  that  we  have  reached  the  time  when  the  Question  of 
a  retirement  pension  for  superannuated  Government  employees  will 
pass  from  the  academic  to  the  practical  stage.  If  years  of  devoted 
service  with  insufficient  compensation  is  deserving  of  reward,  the 
superannuated  Government  employee  is  entitled  to  the  boon  of  a 
retirement  pension  in  his  old  age. 

EFFECT   OF   THE    WAR    SPTUATION    ON    THE    PERSONNEL    AND    PERSONNEL 

WORK. 

The  personnel  of  the  Division  and  its  work  have  been  seriously  af- 
fected by  the  conditions  due  to  the  war.  It  was  necessary  to  mane  10 
appointments  to  the  force  during  the  year  to  fill  vacancies  occurring 
in  its  personnel,  consisting  of  11  employees.  A  labor  turnover  of  90 
per  cent  in  any  orpmization  must  have  a  more  or  less  demoralizing 
effect,  and  especially  is  it  true  with  respect  to  such  a  small  organiza- 
tion. The  situation  was  relieved,  however,  by  the  fact  that,  with 
two  exceptions,  the  changes  took  place  in  the  lower-grade  positions. 
The  volume  of  work  for  the  year,  oased  upon  the  number  or  changes 
in  the  personnel,  was  the  greatest  in  the  history  of  the  Division, 
being  66  per  cent  greater  than  for  1918,  and  185  per  cent  greater 
than  for  1916,  a  prewar  year.  Every  detail  of  the  work  has  been 
closely  scrutinized,  with  the  view  to  eliminating  such  steps  as  did 
not  appear  to  be  absolutely  necessary  under  war  conditions.  Under 
authority  of  a  suggestion  made  by  you,  short  cuts  which  did  not 
perceptibly  lower  efficiency  have  been  adopted,  unnecessary  steps 
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have  been  omitted,  and  informal  methods  substituted  for  the  formi^ 
accomplishing  a  saving  both  in  labor  and  time.  Notwithstanding 
such  efforts,  the  Divisicm's  force  has  been  taxed  to  the  utmost  to 
keep  the  work  current  Much  overtime  work  has  been  necessary, 
and  in  some  cases  the  annual  leave  has  been  curtailed.  With  the 
exception  of  the  detail  of  five  emi>lovees  from  other  branches  of  the 
Department  for  various  short  periods,  the  Division's  force  has  be^i 
the  same  as  under  peace  conditions,  when  the  work  was  mudi 
lighter. 

With  respect  to  the  effect  of  the  war  upon  the  personnd  of  the 
Department  as  a  whole,  it  is  believed  that  the  conditions  existing 
in  this  Division  have  prevailed  to  a  greater  or  less  ext^it  through- 
out the  Department.  A  comparison  of  the  number  of  employees, 
exclusive  oi  certain  enlistment  and  temporary  employments,  and 
the  number  of  separations  and  appointments  for  the  past  fiscal  year 
with  those  for  the  preceding  three  fiscal  years,  as  set  forth  in  the 
following  table,  clearly  shows  the  handicap  imder  which  the  per- 
sonnel labored  as  a  result  of  the  abnormally  large  number  of 
changes  taking  place : 


Total  persoimel 

Beparations 

Percentage  of  separations. . . 

Appointments 

Percentage  of  appointments 


I91S 


1910 


11,051  ' 

11,»4 

^5S6  ' 

2,985 

2S 

O 

s,gM 

5,S03 

36 

50 

While  the  personnel  for  1919  is  only  20  per  cent  larger  than  that 
for  the  lowest  of  the  three  preceding  years,  the  number  of  appoint- 
ments and  separations  are  301  per  cent  of  the  lowest  of  the  three  pre- 
ceding years.  The  situation  was  further  aggravated  by  the  lack  of 
properly  qualified  eliffibles  for  permanently  filling  the  vacancies 
as  they  occurred,  which  condition  made  it  necessary  to  make  tempor- 
ary appointments  in  a  large  majority  of  cases.  The  extent  to  which 
this  was  carried  is  shown  by  the  fact  that  for  the  fiscal  year  1919 
there  were  8,095  temporary  appointments,  compared  with  2,106 
for  1918,  944  for  1917,  and  602  for  1916,  showing  an  increase  of 
516  per  cent  in  1919  over  1916,  the  lowest  of  the  three  preceding 
years  and  the  last  year  before  the  war.  Temporary  appointments 
m  permanent  positions  are  undesirable  from  the  standpoint  of 
efficiency,  and  the  more  so  when  the  force  is  in  a  crippled  condition 
as  was  the  case  during  the  past  year. 

It  was  feared  that  tne  reinstatement  of  former  employees  who  left 
to  take  a  more  active  part  in  the  war  would  necessitate  the  droppiny^ 
of  employees  who  had  been  filling  thf  places  in  the  interim.  But  it 
has  been  found  that  the  necessary  rearrangements  could  be  made 
without  friction  and  without  involving  hardship;  in  fact  it  rarely 
has  been  necessary  to  drop  the  hold-over  employee. 

One  feature  resulting  from  the  war  is  perceptible  among  the  De- 
partment's employees,  as  elsewhere,  nalnely,  the  increase  in  number 
of  females.  Tnroughout  the  various  offices,  positions  formerly  filled 
by  men  have  been  well  and  adequately  filled  oy  women,  the  majority 
of  whom  do  not  evidence  any  desire  or  intention  to  relinquisn  the 
vocation  whi6h  they  were  forced  by  circumstances  or  chose  to  adopt 
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during  the  continuance  of  the  war.  For  the  past  two  or  three  years 
it  has  been  ahnost  impossible  to  secure  male  eligibles  for  the  lower 
clerical  grades,  with  uie  result  that  women  have  availed  themselves 
of  the  opportunity  thus  presented  for  entrance  into  the  (jovemment 
service  and  are  rapidly  advancing  to  positions  of  greater  reiq>onsi- 
bility.  In  one  of  our  bureaus  we  have  recently  seen  one  of  the  so- 
called  weaker  sex  advanced  by  well-earned  promotion  to  the  position 
of  chief  of  division.  • 

While  perhaps  not  quite  appropriate  under  this  heading,  attrition 
mi^ht  be  called  to  the  work  of  the  Department  in  cooperating  with 
activities  of  the  Federal  Board  for  Vocational  Education  in  the  mat- 
ter of  the  rehabilitation  of  disabled  soldiers,  sailors,  and  marines.  A 
representative  of  the  Department  has  been  engaged  with  the  board 
officials  in  considering  -and  working  out  plans,  and  the  officers  and 
machinery  of  the  Department's  field  service  have  been  placed  at  the 
disposal  of  the  board  for  the  purpose  of  trying  out  candidates  for 
rehabilitation. 

Respectfully, 

CuFFOBD  Hastings^ 
Chief  of  Appointment  Division. 
To  Hon.  WnxiAM  C.  KEOFiEii), 

Secretary  of  Commerce. 
16ei80-00M  1919 64 
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dxpabtmbnt  of  cokmebob, 
Division  of  Publications, 
Washington,  September  8,  1919. 
Sib:  The  following  report  pertaining  to  the  work  of  the  Division 
of  Publications  during  l£e  fiscal  year  ended  June  30,  1919,  is  respect- 
fully submitted. 

DUTIES  OF  THE  DIVISION. 

The  Division  of  Publications  is  chained  with  an  economical  ex- 
penditure of  the  printing  and  binding  aQotment  of  the  Department. 
This  responsibility  invoRres  the  conduct  of  the  business  which  the 
Department  transacts  with  the  Government  Printing  Office,  gen- 
eral supervision  over  all  printing  (including  tiiie  editing  and  pre- 
Earing  of  copy),  illustrating,  and  bmding  for  the  Department,  andi  tiie 
eeping  of  records  of  expenditures  and  incurrea  liabilities.  Hie 
Division  has  also  charge  of  the  distribution  of  publications;  the 
maintenance  of  mailing  Bsts;  the  operation  of  duplicating,  addressing, 
folding,  sealing,  and  mailing  equipments;  the  advertising  done  by 
the  Department;  and  the  correspondence  which  these  duties  entail. 
The  pages  following  epitomize  the  activities  of  the  Division  along 
these  lines. 

ALLOTMENTS  AND  EXPENDITUBES. 

The  act  of  July  1,  1918,  making  appropriations  for  the  sundry  civil 
expenses  of  the  Government  for  uie  fiscal  year  ending  June  30,  1919, 
and  for  other  piirposes,  allotted  to  the  Department  $400,000  for 
printing  and  binding  during  the  fiscal  year  1919.  In  addition  thereto 
the  Department's  aUotment  was  credited  to  the  extent  of  $23.47  for 
miscellaneous  blank  forms  furnished  by  the  Coast  and  Geodetic 
Survey  to  the  Chief  of  Engineers,  War  Department,  thus  increasing 
the  amount  to  $400,023.47.  Of  this  sum  $399,961.32  was  expended, 
leaving  an  unused  balance  on  June  30  of  $62.15.  From  allotments 
made  to  the  Department  from  the  national  security  and  defense  fund 
there  was  expended  for  printing  and  binding  the  sum  of  $5,573.96. 
Thus,  the  increase  in  expenditures  in  1919,  compared  with  1918,  was 
$10,583.04  (or  2.68  per  cent),  the  expenditures  in  1918  being 
$394,952.24. 

During  the  decennial-census  period  of  three  years  b^inningJuly  1, 
1919,  the  Bureau  of  the  Census  will  not  participate  m  the  Depart- 
ment's printing  and  binding  allotment,  as  the  work  for  that  Bureau, 
including  the  cost  of  completing  operations  on  its  work  remaining 
unfinished  at  the  close  of  the  fi^l  year  1919,  will  be  paid  for  from 
the  appropriation  for  the  Fourteenth  Census.  The  estimated  cost 
of  unDulea  and  uncompleted  work  of  the  Department,  exclusive  of 
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that  of  the  Bureau  of  the  Census,  at  the  Government  Printing  Office 
on  July  1,  1919,  and  chargeable  against  the  allotment  for  1920,  was 
$27,117.40,  while  such  work  at  the  Government  PWnting  Office  on 
the  same  date  in  1918  actually  cost  $43,615.41.  Including  the  work 
of  the  Bureau  of  the  Census,  the  figures  for  this  item  for  thepast  two 
years  are  as  follows:  1919,  $64,994,75;  1918,  $74,882.95.  Tnere  was 
also  at  the  Government  Printing  Office  at  the  close  of  the  year  work 
for  the  Department,  estimated  to  cost  $23,266.89,  chargeable  against 
the  national  security  and  defense  fund. 

During  the  fiscal  year  1919  the  Department  issued  on  the  Public 
Printer  2,460  requisitions  for  printing  and  binding,  compared  with 
2,871  during  the  preceding  fiscal  year,  a  decrease  of  411.  Ctf  the  requi- 
sitions issued  in  1919  there  remamed  at  the  close  of  the  fiscal  year  174 
on  which  deliveries  of  completed  work  had  not  been  made,  compared 
with  501  in  1918,  416  in  1917,  379  in  1916,  436  in  1915,  365  in  1914, 
and  344  in  1913. 

COST  OF  PBINTINO  AND  BINDING,  BY  BUREAUS. 

The  following  table  shows  the  cost  of  printing  and  binding  for  each 
of  the  bureaus,  offices,  and  services  of  the  Department  during  the 
fiscal  years  1918  and  1919,  together  with  the  increase  or  decrease  for 
each  bureau,  office,  and  service,  and  the  estimated  cost  of  the  work 
on  hand  but  not  completed  June  30,  1919: 


Cost  of  work  delivered. 


Increase  (+)  or 
decrease  (—). 


Bureau,  office,  orservioe. 


Office  of  the  Secretary  (Secretary,  Assistant 
Secretary,  Solicitor,  Ciiief  Clerk,  and  Divi- 
sion of  Publications) 

Appointment  Division 

Disoursing  Office 

Division  of  Supplies 

Bureau  of  the  Census 

Coast  and  Geodetic  Survey 

Bureau  of  Fisheries 

Bureau  of  ForeicTi  and  Domestic  Commerce 
Bureau  of  Lightnouses 

Lighthouse  Service 

Bureau  of  Navigation 

Shipping  Service 

Raalo  Service 

Bureau  of  Standards 

Office  of  the  Supervising  Inspector  General. 
Steamboat-Inspection  Service 

Steam  boat- Inspection  Ser  v  ice 

Customs  Service 


$18,888.96 

651.23 

564.78 

202.55  1 

96,487.31 

45,610.93 

16,  .364. 28  ' 

118,617.02 

18,586.42 

6,443.32 

12,902.86 

3,440.45 

447.29 

35,638.74 

1,760.34 
9, 795. 13 
10,050.63 


$17,112.36 

645.34 

1,101.97 

344.32 

113,971.18 

30,607.79 

12,393.97 

120, 198  30 

16,595.33 

7,58^.02 

16,856.98 

5,835.92 

635.44 

32,548.55 

1,187.98 
13,192.28 
9,153.59 


-$1,276.60 

-  5.89 
+  637.19 
+  141.77 
+  17,483.87 
-15,003.14 

-  2,970.31 
+  1,581.28 

-  1,991.09 
+  1,136.70 
+  3,954.12 
+  2,395.47 
+      188. 15 

-  3,090.19 


-  6.91 

-  .90 
+  95.11 
+  69.99 

+  iai2 

-  32.89 

-  19.33 
+    1.33 

-  lazi 

+  17.64 

+  30.65 

+  69.63 

+  42.06 

-  8.67 


$351.16 


Total I  394,962.24     399,961.32 


E  <penditureschargea*^le  against  allotments 
from  the  national  security  and  defense 
fund: 

Waste-Reclamation  Service 

Industrial  Cooperation  Ser « ice. 

Industrial  Board 

Import  and  E  port  Statistics 


Total 

Grand  total.. 


684.20 

4,854  43 

35  33 


5,573.96 


394,952  24  ;  405,535.28 


-  572.36     -  32.51    . 
+  3,397.15     +34.68, 

-  897.04     -    8.93' 


+  5,009.G8 


+  684.20 
+  4,854.43 
+        35.33 


+  5,573.96 
+10^5£04' 


58.22 

37,8n.35 

6,456.30 

l,73A.7ft 

13,417.94 

191. 13 

44.55 

100. 9S 

170.  S4 

"3,'»i'»5 


316.00 
973.88 


+     1.27  ;   a64,994.75 


+ioaoo 

+  100.00 
+  100.00 


10.000.00 


+  100.00 


23,266  89 
~8S,»LW 


«  Of  thl««  amoimt  $37,877  35  is  for  wor-^  or  lere  1  ^i  •  the  bureau  of  the  ^ensus,  which  will  ?  e  paid  tor  from 
the  Appropriation  for  the  Poirteanth  Census  and  will  nn  beoiir/eibleagjmst  the  Department's  allotmeni 
for  prinUng  and  binding  for  1920. 
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1919  the  amount  available  to  the  Department  for  printing  and 
binding,  the  amount  expended,  the  unused  balance  on  June  30,  and 
the  cost  of  work  not  completed  at  the  close  of  the  year.  Figures 
prior  to  1913  include  expenditures  for  bureaus  and  services  trans- 
ferred to  the  Department  of  Labor  by  the  act  of  March  4,  1913,  but 
they  do  not  include  those  for  the  Bureau  of  the  Census,  which  was 
formerly  provided  for  by  separate  allotments  or  appropriations. 
Expenditures  for  the  Bureau  of  Corporations  also  are  included  in 
years  prior  to  1916. 


Fiscal  year. 

Allatment. 

Expendi- 
tures. 

Unused 
balance. 

Cost  of 

work  not 

completed 

June  30. 

1907 * 

I375,00a00 

375,ooaoo 
375,ooaoo 

a  376, 337. 43 
»381,60a00 

375,ooaoo 

£329,978.06 

44i,ooaoo 
4oo,ooaoo 
3go,ooaoo 

400,000.00 

40o,ooaoo 

4400,023.47 

1332,185.05     S42.8!4.ftft 

134, 749. 24 

1908 

342,962.36 
374,939.91 

a361,53a43 

ft  375, 675. 02 
374,995.64 

e  329, 974. 92 
410,700.77 
399,999.47 
389,838.28 
382,602.76 
394,952.24 

'399,961.32 

32,037.64 

60.09 

14.807.00 

5,924.98 

4.36 

3.14 

30,299.23 

.53 

161.72 

17,397.24 

6,047.76 

62.16 

47,055.59 

1909 

1910 

29,139.26 
42,535.93 

1911 

46, 173. 12 

1912 

43,956.76 

1913 : 

36,686.50 
49,827.74 
55,993.72 

1914 

1915 

1916 

68,771.41 

1917 

69,104.73 
74, 882. 95 

1918 

1919 

764,994.76 

o  Includes  $1,337.43  expended  for  supplies  furnished  the  Bureau  of  the  Census,  for  which  the  Depart- 
ment's allotment  was  reimbtvsed. 

b  Includes  a  special  appropriation  of  $6,500  for  the  printing  of  the  World  Trade  Directory.  The  entire 
sum  was  expended  for  the  publication. 

c  The  DepjurUnent's  allotment  was  reimbursed  for  printing  and  binding^  furnished  the  Bureau  of  Navl- 
"      I  uie  a] 


gation  for  the  Radio  Service,  costing  $1,716.58.  from  1 


Enforcement  of  wireless-commu- 


e>»v.w..  4V1  wwc  j.M>u«v/  wi7« ..«.«,  wvovu.^  v.,..u..^.  41  VIA.  umv  appropriation  *  

nication  laws,  1913";  also  for  work  furnished  the  Bureau  of  the  Census,  costing  $5,011.48.  of  which  ^88.29 
was  reimbursed  from  the  appropriation  "Tobacco  statistics.  Bureau  of  the  Census,  1913,"  and  $4,628.19 
from  the  appropriation  "Cotton  statistics,  Bureau  of  the  Census,  1913." 

^  Includes  credit  of  $23.47  for  miscellaneous  blank  forms  furnished  by  the  Coast  and  Geodetic  Survey  to 
the  Chief  of  Engineers,  War  Department. 

«  During  1919  there  was  also  an  exiwnditure  of  $5,573.96  from  allotments  made  to  the  Department  from 
the  national  security  and  defense  fund. 

/  Estimated.  Of  this  amount  $37,877.35  Is  for  work  ordered  by  the  Bureau  of  the  Census,  which  will  be 
paid  for  from  the  appropriation  for  the  Fourteenth  Census,  and  will  not  be  chargeable  against  the  Depart- 
ment's allotment  for  printing  and  binding  for  1920.  There  was  also  at  the  Government  Printing  Office  at 
the  close  of  the  year  work  for  the  Department  chargeable  against  the  national  security  and  defense  fund 
estimated  to  cost  $23,266.89. 


QUANTITY   AND   COST   OF   PRINTING   AND   BINDING,  BY   CLASSES. 

The  following  statement  shows  the  amount  and  cost  of  each  class 
of  work  during  the  fiscal  years  1918  and  1919.  The  figures  for  1919 
include  printing  and  binding  to  the  extent  of  $6,573.96  for  services 
for  whicn  expenditures  were  chargeable  against  allotments  from  the 
national  security  and  defense  funof. 
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Blank  forms 

Reports,  pamphlets,  etc 

Letterheads 

Knvelopes 

Circulars,  suimnaries,  and  notices. 

Index  cards 

Guide  cards  and  folders 

Memorandum  sheets 

Blank  books 

ICisoellaneoas  books  (binding) 


Blank  forms 

Reports,  pamphlets,eto 

Letterheads 

Envelopes 

Circulars,  summaries,  and  notices. 

Index  cards 

Guide  cards  and  folders 

ICemorandum  sheets 

Blank  books 

Hisoellaneoos  books  (binding) 

ICisoellaneous 


Total 3M,053.24     406,538.28 


26,005,702 

4,500,340 

3,300,000 

58,000 

1,502,025 

1,318,500 

431,817 

2,240,000 

24,578 

2,819 


Cost. 

$82,441.17 

305,70i.'88 

5,380.00 

140.97 

4,063.13 

1,153.00 

2,779.80 

2,122.40 

14,348.41 

0,055.03 

079.14 


If. 
745 
129 

ooo 

500 
700 
700 
TOO 
900 
529 


Cott. 

S58,05a45 

305,270.70 

0,253.41 

1,754.21 

1,703.02 

2,107.73 

1,702.98 

1,832.80 

20,022.95 

5,110.37 

900.94 


043 
211 
000 
GOO 

985 
300 
117 
DOO 

,051 
831 


Oo$t. 
+10,209.28 

-  481.57 
+  872.81 
+  1,007.24 

-  2,379.81 
+  1,014.13 

-  980.82 

-  289.00 
+  8,074.84 

-  939.20 
+      281.80 


+10,583.04 


PereaU. 
+      a77 

-  21.01 
+  3.10 
+7,350.01 

-  8186 
+     29.44 

-  8&47 
+  17.41 
+    183.30 

-  1&83 


Percent, 
+  11.82 
.16 
+  10.22 
+1,093.68 

-  58.28 
+     87.91 

-  36.60 

-  18.18 
+     39.56 

-  16.61 
+     41.49 


2.68 


The  following  table  gives  the  cost  of  work  during  the  fiscal  yeare 
1918  and  1919,  by  classes  and  by  bureaus,  offices,  and  services: 


Bureau,  ofBce,  or  service. 


Blank  forms. 


1918         1919 


Reports,  pam- 
phlets, etc. 


1918 


1919 


LetteriieMls. 


1918 


1919 


Office  of  the  Secretary  (Secretary,  Assistant 
Seoretarv,  Solicitor.  Chief  aerk,  and  Diyi- 
slon  of  Publications)^ 

Appointment  Division 

Disbursing  O  ffloe 

Division  of  Supplies 

Bureau  of  the  Census 

Coast  and  Geodetic  Survey 

Bureau  of  Fisheries 

Bureau  of  Foreign  and  Domestic  Ckunmeroe. . . 
Bureau  of  Lightnouses 

Lighthouse  Service 

Bureau  of  Navigation 

Shipping  Service 

Raoio  Service 

Bureau  of  Standards 

OfBce  of  Super  vising  Inspector  Oeneral,  Steam- 
boat-Inspection Service 

Steamboat-Inspection  Service 

Customs  Service 


8911, 


11,313. 

360.01 

601.87 

186.80 

19,970.97 

1,963.18 
993.71 

5,707.20 
32.96 

8,488.10 
336.12 
811.67 
413.74 

5,275.12 

1,138.24 
3,543.91 
6,484.24 


527.19 
400.29 
000.98 
284.27 
19&S2 
783.92 
527.02 
21&91 
29.97 
988.  A7 
261.03 
75 
458.79 
778.19 


17,049.03 
54.74 


$0,919. 15  $1,110.46 
51.50        13.96 


74,994.00 
41,512.01 
11,202.47 
108,032.93 
18,406i01 
90.19 
12,435.29 


81,570.83 
25,800.91 
8,971.20 
115,004.35 
10,288.07 
385.06 
16,228.54 


403.60 
2,895.05 
5,524.34 


24,222.07 

547.83 
5,804.00 


19,001.43 

723.70 
8,057.19 


Total. 


52,441.17 


58,050.45'306,701.33 


299,824.01 


Services  for  which  expenditures  were  charge- 
able against  allotments  from  the  national 
security  and  defense  fund: 

Waste- Reclamation  Service 

Industrial  Cooperation  Service 

Industrial  Board 


033.05 
4,822.70 


Total 

Grand  total. 


5,465.75 


52,441.17 


58,050.45 


305,701.33305,279.716  5,380.00 


9.06 

430.90 

260.13 

136.98 

l,4ia78 

10.51 

850.81 

40.14 

01.14 

33.55 

787.44 

31.04 
383.00 


t09Q.W 
9.70 

laet 

18  S4 

1,589.19 

124.51 

147.tt 

9a  25 

89.34 
OOLM 

6814 

6a  16 

56.  a 

1,22171 

4a  S6 
437.16 


5,380.00 


0,17117 


3S.M 
SL71 
3SlS7 
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1918 

1919 

1918 

1919 

1918 

1919 

1918 

1919 

Office  of  the  Secretary  (Secretary, 

Assistant  Secretary,  Solicitor,  Chief 

Clerk,andI>iylsicmofFtibUcations). 

Appdntment  Division 

16.30 

1387.3012,189.41 

11,423.04 

1189.60 

1836.77 

f927.83 
45.42 

$720.18 

Disbivsing  Office 

2.25 

1,197.07 

6.15 

1 

Burean  of  theTTensns 

10.58 

3.28 

1,788.48 

4.04 
77.25 
10.00 

8.32 
3.85 
29.38 

277.20 
11.45 
13.83 

!      88.73 

16.47        6.64 

Coast  and  Geodetic  Surrey 

31.51 

■**265.*9i 

**"72.'65 
2.02 

6.77 

BoTflan  of  I'isheries ...,..' 

5.33 

Boreaa  of  Foreign  and   Dome^c 
Commerce.. 

74.96 
2.50 

12.30 
9.80 

80.80 
"  *6."38 

48.90     702.40 

81.04 

Bnrean  of  Liffhthoases 

5.85. 
9.16 

Lighthoiue  Service 

284.81 

LOl 

Bureau  of  Navifation 

39.29 

Kadio  Service 

5.03 

Bureau  of  Standards 

9.60 

37.19 

619.97 

1,250.58 

664.45 

16.58 
3.56 

073.62 

OOoe  of  the  Supervising  Inspector 
General,   Steamboat-Inspection 

Steamboat-Inspection  Serfloe. 

** 

Total 

146.97 

1,710.14 

4,083.13 

1,703.62 

l,153.602.167.73ls 

,779.80 

1,792.98 

chargeable  aigainst  aUotments  from 
the  nationaisecurity  and  defense 
fund: 
Waste-Reclamation  Service 

28.111 
9.961 

Industrial  Board 

Total 

. 

38.07 

Grand  total 

146.97 

1,754.21 

4,083.13 

1,703.62 

1,153.602,167.733 

,779.801,792.98 

Memorandum 
sheets. 

Blank  books. 

Miscellaneous 
books  (binding) 

Miscellaneous. 

1918 

1919 

1918 

1919 

1918 

1919 

1918 

1919 

Office  of  the  Secretary  (Secretary, 
Assistant  Secretary,   Solicitor, 
Chief  Clerk,  and  Division  of  Pub- 
lications)  

11,406.05 

11,513.04 

$2,274.8S 
21.46 
62.91 

11,926.51 

*"**28.*ii 

41.81 

1,775.06 

1810. 30 
166.04 

$1,002.1, 

SS504.92 

$166. 13 

Appointment  Division 

123.79 

Dislmrsing  Office 

Division  of  Supplies 

7.04 

190.44 

Bureau  of  the  Census 

667.96 

319.82 

67.18 

1,421.47 

207.29 

417.29 

24. 5S 

1,918.19 

4.56 

2,005.16 

9.51 
637.9' 
660. 0( 

1,056.2( 
43.0J 
53.1] 

7.74 

)     56.19 

r 

) 

\   98.oa 
\ 

L 

304.60 

1,132.011    418.83 
873.23     »».07 

33.08 

3.60 

Commerce. 

679.99 

34.81 

3,479.73 

296.15 
2,516.01 

115.30 
1,092.10 

1,292.10 

29.57 

23.94 

32.66 

562.48 

25.80 

Bureau  of  I-'ighthouses 

31.71 

Lighthouse  Service 

Bureau  of  Navigation 

Shipping  Service 

Radio  Service 

48.45 

2,350.43 

1,640.61 
26.65 

l,626.4f 
20.04 

\    90.0Q 
[ 

272.23 

Office  of  Supervising  Inspector 
General,  Steamboat-Inspection 
Service 

Steamboat-Inspection  Service. 
(Tnstoms  Sorvloe 

1,802.88 
3,629.25 

3,483.03 

Total 

2,122.46 

1,832.86 

14,348.41 

20,022.95 

6,065.63 

5,116.3] 

^  679.14 

960.94 

1 

PUBLICATIONS  ISSUED. 


There  is  submitted  on  the  following  pages  a  list  of  publications 
issued  by  the  Department  during  the  last  fiscal  year  and  the  number 
of  each  distributed  up  to  July  1,  1919.  Some  of  the  publications 
listed  were  received  too  late  for  general  distribution  beiore  the  end 
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which  the  Department's  allotment  for  printing  and  binding  was  drawn 
upon,  in  accordance  with  the  provisions  of  Public  Resolution  No.  13, 
approved  March  30,  1906, 

Publications  Issued  by  Department  of  Commeuce,  and  Distribution  Thereof, 

Fiscal  Year  1919. 

[Unless  otherwise  stated,  slse  of  each  pubUcaticn  is  5{  ly  9}  incbeft.] 
OFFICE  OF  THE  SECRETARY. 


Title  and  description. 


Re- 
ceived. 


Distrtb- 
uted. 


Cost. 


Annual  report  of  Secretary ,  1918.    157  p 

Same[press  proof;  extracts  from].    41 1. 

Annualreport  of  Chief,  Appointment  Division,  1918.    14  p 

Annual  report  of  Chief,  Division  of  Publications .  1918.   [Printed  also  as 

H.  doc.  1587,66th  ConK.  3d  seas.)    31  p 

Reports  of  Department,  1918.    Report  of  Secretary  and  reports  of  bureaus 
['ijnsMidated].   [Printed also asH.  doc.  1621,65th  Cong.  3d  sess.]  886p. 

1  paster 

List  of  publications  of  Department  available  fordistributicn.   I7thedi- 

tlon.    May  1.1919.    78  p 

Monthly  list  of  publications  issued  by  Department  [June,  1918-May,  1919, 

12  numbers).   41  p 

Department  circulars  [all  8x10**1  •* 

213, 3d  edition— Bureau  of  Lighthouses.    Rules  and  regulations  gov- 
erning private  aids  tonavigation.   Sept.  24, 1918.   2p 

230, 2d  edition— Bureau  of  Navigation.    Rules  to  prevent  collisions  of 

vessels.   June8^1917.    [Reprint.]    17  p 

236,  6th  edition— Bureau  of  Navigation  and  Steamboat-Inspection 

Service.   Regulatbn  of  motor  bo»ts.   Jan.  25.1918.    4p 

246, 6th  edition— Bureau  of  Fisheries.    Regulations  for  protection  of 

fur-bearing  animals  in  Alaska.    Sept.  30, 1918.   8p 

247— Bureau  of  Navigation.    Rules  and  regulations  to  promote  safety 
of  life  on  navigable  waters  during  regattas  or  marine  parades.   May 

19,1913.    [Reprtnt.]    2p, 

251, 5th  edition— Bureau  of  Fisheries.    Laws  and  regulations  for  pro- 
tection of  fisheries  of  Alaska.   Jan.  14, 1919.    lOp 

Same  freprint] 

253,  2a  edition.  Illegal  collection  or  payment  of  political  assessments 
and  forms  of  political  activity  forbidden  by  civil-service  law  and 

rules.    8ept.S,1914.    [Reprint.]    2p 

265, 2d  edition— Bureau  of  Navigation.    Language  test  underseamen's 

act.    July  1,1919.    2p 

278— Bureau  of  Navigation.    Numbering  and  recording  undocu- 
mented vessels.    Junel7,1918.    Ip 

Samefreprint] 

279.  Regulations  regarding  contract  brokers,  contingent-fee  operators, 

and  nonmanufacturing  dealers.    June  21, 1918.    Ip 

Same,  2d  edition  [with  changes].    M8yl9,1919.    Ip 

___...i. , ^ntrlList  of  officials.]    (Corrected  to  Oct.  1, 


Organization  of  Department. 

1918.)    Ip.    4JxM^ 

Same.    (Corrected  to  Jan.  27,  V. 


,1919.)    Ip.    4Jx6*' 

Process  Co.  v.  Delaware,  Lackawanna,  and  western  Railroad  Co.  and 
William  O.  MoAdoo,  Director  General  of  Railroads.  Brief  of  William  C. 
Redfleld,  Secretary  of  Commerce,  intervener,  before  Interstate  (Com- 
merce Commission.    21  p 

Atlantic  intracoastal  canals:  Conmieitiial,  military,  and  other  advantages 
of  deep  sea-level  canals  connecting  North  Atlantic  ooastal  waterways 
[with  oibllography].  Prepared  In  Bureau  of  Foreign  and  Domestic 
Commerce  by  Qrosvenor  M.  Jones  and  Oliver  C.  Moles.  [Printed  also 
as  S.  doc.  279, 65th  Coxig.  2d  sess.]    139  p.  3  pi.  1  map,  5  text  fig 


Intematic 


Same  [reprint]. 
•-       ktfonal  ] 
»graph 
smith  and. Florence  K.  Mlddaugh.  '(Published' by  £>epartment  of 


I  price  oompariscns— History  of  prices  during  war  rwith 

bibliography];  by  Wesley  C.  Mitchell,  assisted  by  Margaret  L.  Gold- 

"  Florer       "    —--      .      ..  .    .  .      j^        .        .     . 


Commerce  in  cooperation  with  War  industries   Beard.]    406  p.  22 

textflg r. 

Waste  reclamation:  Organisation,  functions,  and  objects  of  national  and 

local  service.    19  p 

Report  of  an  Investt^tion  of  Akron  Industrial  Salvage  Co.   20  p 

Same  [reprint] 


3,000 

2,800 

350 

400 


500 
10,000 
59,400 

2,000 

50,000 

300,000 

2,500 

1,000 

3,600 
1,500 

3,000 

5,000 

300,000 
160,000 

'     3,000 
1,500 

100 
300 


800 


500 
600 


3,000 

35,000 
15,000 
10.000 


1,462 

2,800 

302 

167 


273 
4,837 
59,400 

400 

22,600 

155,000 

1,925 

300 

3,600 
915 

1,600 

1,000 

237,000 


1,200 
605 

100 
100 


330 


473 


1,729 

13,400 
13,000 


$765.16 
184.40 
51.56 

218.  OS 


1,473.71 
6(D6.81 
287.42 

16.62 

794.94 

1,040.88 

17.82 

4.41 

97.62 
5L03 

U.34 

18.91 

223.13 
142.17 

U.88 
8.28 

4.61 
4.95 

50.01 


67.34 
69.98 


4,833.70 

364.39 
185.83 
82.83 


Titie  and  descriptioii. 


Distrib- 
uted. 


Cost. 


Letter  from  Acting  Secretary  of  Treasury,  transmitting  copy  of  oom- 
.  munication  from  Secretary  of  Commerce  submitting  supplemental 
estimate  of  appropriation  required  by  Lighthouse  Service  for  light- 
house dci>ot  and  equipment  for  16th  lighthouse  district,  Alaska. 
[Printed as 8. doc. 243, 65th Cong. 2d sess.)    2p 

Letter  from  Acting  Secretary  of  Treasury,  transmitting  copy  of  com- 
munication from  Secretary  of  Commerce  submitting  supplemental 
estimate  of  appropriation  required  by  Lighthouse  Service  for  salaries  of 
keepers  of  lighthouses,  fiscal  year  1919.  [Printed  as  8.  doc.  254,  65th 
Cong.  2d  sess.l    2  p 

Letter  from  Acting  Secretary  of  Treasury  .transmitting  copy  of  communi- 
cation from  Seciretary  of  Commerce  suDmitting  deficiency  estimate  of 
appropriation  in  sum  of  S4,750,  required  by  Bureau  of  Standards  to 
cover  deficiency  in  appropriation  "Testing  railroad  scales,  etc.,  Bureau 
of  Standards,  1917."    [Printed  as  &.  doc. 255, 65th  Cong.  2d  sess.]    2  p. . 

Letter  from  Secretary  of  Commerce,  transmitting  letter  relating  to  pur- 
chase of  land  by  Bureau  of  Standards  in  District  of  Columbia.  [Printed 
as  H.  doc.  1188, 65th  Cong.  2d  sess.l    4p 

Letter  from  Secretary  of  Commerce,  mvinng  attention  to  certain  items  of 
public  works  relating  to  Lighthouse  Service,  with  a  view  of  their  in- 
clusion in  next  deficiency  appropriation  bill.  [Printed  as  H.  doc.  1205, 
65th  Cong.  2d  sess.l    2  p 

Letter  from  Acting  Secretary  of  Tre^ury,  transmitting  copy  of  communi- 
cation from  Secretary  of  Commerce  submitting  supplemental  estimates 
of  appropriations  required  by  Steamboat-Inspection  Service  for  fiscal 
yearl91^    [Printed  as  H.  doc.  1236, 65th  Cong.  2d  sess.]    3p 

Letter  from  Acting  Secretary  of  Treasury,  transmitting  communication 
from  Acting  Se^etary  of  Commerce  submitting  supplemental  estimate 
of  appropriation  required  by  Steamboat-Inspection  Service  for  fiscal 
year  1919.    [Printed  as  H.  doc.  1269, 65th  Cong.  2d  sess.]    2p 

Letter  from  Acting  Secretary  of  Commerce,  transmitting  an  estimate  in 
sum  of  19,600  supplemental  to  appropriation  of  1380,000  for  salaries.  Light- 
house Service,  I9l9.    [Printed  as  H.  doc.  1271,65th  Cong.  2d  sess.]    2p... 

Letter  from  Acting  Secretary  of  Treasury,  transmitting  copy  of  communi- 
cation from  Secretary  of  Commerce  submitting  supplemental  estimates 
of  appropriation  required  by  Bureau  of  Standards  for  fiscal  year  1919. 
[Printed  as  H.  doc.  1292, 65th  Cong.  2d  sess.)    2p 

Letter  from  Acting  Secretary  of  Treasury,  transmitting  copy  of  communi>> 
cation  from  Secretary  of  Commerce  submitting  deficiency  estimate  of 
appropriation  required  by  Bureau  of  Fisheries  for  fiscal  year  1919. 
[PrintedasH.doc.  1321,  65th  Cong. 2d  sess.]    2p 

Letter  from  Actixig  Secretary  of  Commerce,  transmitting  statement  of 
ex];)enditures  In  Department  of  Commerce,  fiscal  year  1918.  [Printed  as 
H.  doc.  1561, 65th  Cong. 3d  sess.]    91  p •... 

Letter  from  Secretary  of  Treasury,  transmitting  copy  of  comihunication 
from  Acting  Secretary  of  Commerce  submitting  supplemental  estimate 

.  of  appropriation  required  by  Department  of  Commerce  for  fiscal  year 
1920.    [IMntedasH.doc.  1566,  65th  Cong.  3d  sess.]    5p 

Letter  from  Secretary  of  Treasury,  transmitting  copy  of  communication 
from  Acting  Secretary  of  Commerce  submitting  supplemental  estimate 
of  appropriation  required  by  Department  of  Commerce  for  fiscal  year 
1919.    [nrintedasH.doc.  1567,  65th  Cong.  3d  sess.)    4p 


Letter  from  Secretary  of  Commerce,  inviting  attention  to  items  in  esti- 
mates of  appropriations  for  Lighthouse  Service  for  fiscal  year  1920. 
[PrlntedasH.doc.  1572, 65th  Cong. 3d  sess.]    lOp 

Letter  from  Secretary  of  Commerce,  transmitting  copy  of  report  of  Chief 
of  Divisian  of  Publicatians  of  Department  for  fiscal  year  1918,  which  con- 
tains detailed  statement  of  publications  received  and  number  distrib- 
uted during  fiscal  year  1918:  [Printed  as  H.  doc.  1587,  65th  Cong.  3d 
sess.]    31  p 

Letter  from  Secretary  of  Treasury,  transmitting  copy  of  communication 
from  Secretary  of  Commerce  submitting  supplemental  estimate  of  ap- 
propriations required  by  Bureau  of  Foreign  and  Domestic  Commerce. 
[PrlntedasH.doc.  1597, 65th  Cong.  3d  sess.)    2p 

Letter  from  Secretary  of  Commerce,  transmitting  report  of  board  of  visitors 
to  Bureau  of  Standards.    [Printed  as  H.  doc.  1608,  65th  Cong.  3d  sess.] 


Letter  from  Secretary  of  Commerce,  transmitting  statement  of  expendi- 
tures In  Coast  and  Geodetic  Survey  for  fiscal  year  1918.  [Printed  as 
H.  doc.  1608, 65th  Conf.  3d  sess.]    16  p 

Letter  from  Secretary  oi  Treasury,  transmitting  copy  of  communication 
from  Secretary  of  Ckmimeroe  suDmitting  supplemental  estimate  of  ap- 
prqpriatians  required  by  Department  of  Commerce  for  reclamatioQ  of 
waste  materials,  fiscal  year  1920.  [Printed  as  H.  doc.  1615,  65th  Cong. 
3d8ess.]   2p 
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(«) 
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(•) 
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(«) 
(«) 
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$4.40 

4.40 

4.40 
10.02 

4.40 

16.47 

9.86 
5.16 

R.26 

4.92 
733.96 

27.95 

18.84 
23.10 

4.76 

4.12 

8.44 

112.46 

4.12 


o  None  printed  for  the  Department. 


Digitized  by  VjOOQIC 


Title  and  descriptioiL 


DIstrIb- 
nted. 


Letter  from  Secretary  of  Treasury,  transmlttiiig  copy  of  letter  from  Secre- 
tary of  Ck>mmeroe  submitttng  estimate  of  ainDrqpriation  required  for 
certain  light  stations  for  fiscal  year  1020.  [Prlntedas  H.  doc  1617, 06th 
Cong.  3d  sess.]   3p 

Letter  from  Secretan"  of  Treasury,  transmitting  copy  of  communicatiaQ 
from  Secretary  of  Commerce  submitting  supplemental  estimate  of  w- 
propriation  required  for  Department  of  Conmieroe  for  fiscal  year  1919. 
[Prbited as H. doc.  1680. 65th Cong. 3d sess.!    2p 

Letter  from  Secretary  of  Treasury,  transmitung  copy  of  communioatioa 
from  Secretary  of  Ckunmerce  submitting  simplemental  estimate  of  ap- 
prqpriatioa  required  by  Bureau  of  Fisheries  for  fiscal  year  1919.  [Printed 
as  H.  doc.  1683, 65th  Cong.  3d  sess.]    2p 

Letter  from  Acting  Secretary  of  Commerce,  transmitting  rei>ort  of  an  aoco- 
mulation  of  documents  aiMi  files  of  papers  not  needed  or  useful  in  trans- 
action of  current  business  of  Department  and  which  have  no  nermanent 
vahxe  or  historical  Interest.  [Printed  as  H.  doc.  1698,  65th  Coog.  8d 
sess.)    8p 

Letter  from  Secretary  of  Treasury,  transmitting  copy  of  communicatian 
from  Actins  Secretary  of  Commerce  submittixig  paragraph  of  legislatian 
providing  tnat  unexpended  balance  of  appropriation  for  developing 
aquatic  sources  of  leather  made  by  act  of  June  1211917,  be  continuea  and 
made  available  for  fiscal  year  1920.  [Printed  as  H.  doc.  1708, 66th  Cong. 
3d  sess.]    2p 

Letter  from  Secretary  of  Treasury,  transmitting  copy  of  communication 
from  Secretary  of  Commerce  submitting  supplemental  estimate  of  ap- 
propriation required  by  Bureau  of  FiSieries  for  employment  of  in- 
structors in  Alaskan  herring  industry.  [Printed  as  H.  doc.  1719,  66th 
Cong.  3d  sess.]    2p 

Letter  from  Secretary  of  Treasury,  transmitting  copy  of  communica- 
tion from  Acting  Seoretar7  of  Coms^erce  submitting  paragraph  of  legis- 
lation ettending  for  fiscal  year  1920  the  unexpended  balance  of  appro- 
priation made  by  act  of  July  3, 1918,  forpunohmg  machines,  Fourteenth 
Census.    [PrintedasH.doc.  1729, 66th  Cong.  3d  sess.]    2p 

Letter  from  Secretary  of  Treasury,  transmitting  copy  of  communication 
from  Secretary  of  Commerce  submitting  supplemental  estimate  of  ap- 
propriation required  by  Bureau  of  FLsbenes  to  reimburse  fish  packers 
.  for  certain  losses.   [E^nted  as  S.  doc.  1736, 66th  Cong.  3d  sess.]   4  p 

Letter  from  Seeretary  of  Treasury,  transmitting  copy  of  communication 
from  Secretary  of  Commerce  submitting  supplemental  estimate  of  appro- 
priation required  to  ooniplete  pending  purchase  of  land  for  Bureau  of 
Standards.    [FrintedasH.doc.  1744, 65fli  Cong.  3d  sess.]   2p 

Letter  from  Acting  Secretary  of  Treasury,  transmitting  copy  of  communi- 
cation from  Secretary  of  Commerce  submitting  supplemental  estimate  of 
appropriation  required  by  Department  of  Commerce  for  fiscal  year  1919. 
[Printed  as  H.  doc.  1792, 65th  Cqpg.  3d  sess.]    5p 

Letter  from  \ctine  Secretary  of  Treasury,  transmitting  copy  of  communi- 
cation from  Acting  Socretary  of  Commerce  submitting  deficiency  esti- 
mate of  appropriation  required  by  Bureau  of  Fishenes  for  power  lighter 
for  Alaska  fur-seal  islands  for  fiscal  year  1919.  [Printed  as  H.  doc.  1800, 
65th  Cong.  3d  sess.]    2p 

Letter  from  Secretary  of  Commerce,  transmitting  summary  of  reportsftom 
collectors  of  customs  and  brief  statement  of  action  of  Department,  both 
with  respect  to  accidents  sustained  by  barges  while  in  tow  through  open 
sea  during  fiscal  year  1918.    ( Printed  as  H.  doc.  1825, 65th  Cong.  3d  sess.] 


Letter  from  Secretary  of  Treasury,  transmitting  copy  of  communication 
from  .Acting  Secretary  of  Commerce  submittmg  deQciency  estimate  of 
appropriation  required  for  contingent  expenses  of  Steamboat-Inspection 
Service  for  fiscal  year  1919.    [Printed  as  S.  doc.  42, 66th  Cong.  1st  sess.] 


3 


£r'f 


Letfer  from  Secretary  of  Treasury,  transmitting  copy  of  communication 
from  Secretary  of  Commerce  submitting  deficiency  estimate  of  appro- 
priation required  by  Department  of  Commerce  to  cover  increased  cost  of 
envelopes  for  fiscal  year  1918.    ( Printed  as  H.  doc.  14, 66th  Cong.  1st  sess.] 

Letter  from  Secretary  of  Treasury,  transmitting  copy  of  communication 
from  Secretary  of  Commerce  submitting  supplemental  estimates  of  ap- 
propriations required  by  Coast  and  Geodetic  Survey  for  fiscal  year  1920. 
[PrfiitedasH.doc.  16, *66th  Cong.  Istsess.]    6p 

Letter  from  Secretary  of  Treasury,  transmitting  copy  of  communication 
from  Secretary  of  Commerce  submitting  supplementol  estimate  of  appro- 
priation required  by  Coast  and  Geodetic  Survey  for  expenses  of  vessels 
and  launches  assigned  to  Survey  by  Executive  order.  [Printed  as  H. 
doc.  18, 66th Cong.  Istsess.]    2p 

Letter  from  Secretary  of  Treasury,  transmitting  copy  of  communication 
from  Secretary  of  Commerce  submitting  supplementalestimate  of  appro- 

Sriation  required  by  Li^thouse  Service  for  completing  Conneaut  Light 
tatlon,  Ohio.    [Printed  as  H.  doc.  19,  66th  Cong.  1st  sess.]    2  p 
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a  None  printed  for  the  Department. 


Digitized  by  VjOOQIC 


OFFICE  OF  THE  SECRBTARY-CootlnTied. 


Title  and  descripticn. 


Re- 
ceived. 


Distrib- 
uted. 


Cost. 


Letter  from  Secretary  of  Treasury,  transmitting  copy  of  communication 
from  Secretary  of  Commerce  submitting  supplemental  estimate  of  ap- 
propriation required  by  Bureau  of  Fisheries  for  miscellaneous  expenses 
of  Bureau  and  Improvement  at  stations,  fiscal  year  1930.  [Printed  as 
H.  doc.  22, 66th  Cong.  1st sess.]   4p 

Letter  from  Secretary  of  Commerce,  transmitting  certain  data  regarding 
estimates  of  appropriations  required  by  Bureau  of  Fisheries  fbr  fiscal 
3rearl020.    [Piintea  as  H.  doc.  23, 66th  Cong.  1st  sess.]   6p 

Letter  from  Secretary  ofCommerce,  inviting  attention  to  certain  items  in 
estimates  of  appropriation  for  Bureau  of  Foreign  and  Domestic  Com- 
merce for  fiscal  year  1920.    [Printed  as  H.  doc.  25,  66th  Cong.  1st  sess.] 

lietUr  from  Secretary  of  Commerce,  transmitting  estimate  of  appropria- 
tion for  constructing  or  purchasing  and  equipping  lighthouse  tenders 
and  light  vessels  to  replace  vessels  worn  out  in  service  in  3d,  5th,  and 
8th  lighthouse  districts  or  for  use  in  Lighthouse  Service  generally. 
(Printed  as  H.  doc.  47, 66th  Cong.  1st  sess.]    5  p 

Letter  from  Secretary  of  Commerce,  requesting  passage  of  certain  legisla- 
tion for  aids  to  navigation  and  for  other  works  in  Lighthouse  Service, 
and  for  other  purposes.    [Printed  as  H.  doc.  48, 66th  Cong.  1st  sess.]   3  p . . 

Letter  from  Secretary  of  Treasurv»  transmitting  communication  from 
Secretary  of  Commerce  submitting  supplemental  estimates  of  appro- 

S nations  required  by  Bureau  of  Standards  for  research  and  investiga- 
lons  for  fiscal  year  1920.    [Printed  as  H.  doc.  56, 66th  Cong.  1st  sess.]  4  p . 
Letter  from  Secretary  of  Treasury,  transmitting  copy  of  communication 
from  Secretary  of  Commerce  submitting  supplemental  estimate  of  ap- 
propriation required  by  Bureau  of  Fisheries  for  Fairport,  Iowa,  biologi- 
cal station,  fiscal  year  1920.    [Printed  as  H.  doc.  63, 66th  Cong.  Ist  sess.] 

Letter  from  Secretary  of  Commerce,  transmitting  reixirt  on  handling  and 
disposal  of  waste  paper  in  Government  service,  together  with  certain 
oomments  thereon  from  Office  of  the  Public  Printer  and  reply  of  Do- 
partment  of  Commerce.    [Printed  as  H.  doc.  87,  66th  Cong.  1st  sees.] 

Letter  from  Secretary  of  Treasury,  transmiVting  copy  of  communicatiim 
from  Secretary  of  Commercesubmitting  supplemental  estimate  of  appro- 
priation required  by  Bureau  of  Fisheries  for  conducting  demonstrations 
and  instructions  in  methods  of  preparing  fish,  fiscal  year  1920.  [Printed 
as  H.  doc.  88, 66th  Coxig.  1st  sess.]    4p 

Letter  from  Secretary  of  Treasury,  transmitting  copy  of  communication 
from  Secretary  of  Commercesubmitting  supplemental  estimates  of  appro- 
priation required  ^y  Bureau  of  Navigation  for  fiscal  year  1920.  [Printed 
as  H.  doc.  125, 66th  Cong.  1st  sess.]    lOp 
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$16.04 
18.86 

&44 

11.15 
6.30 

22.84 

6.64 

6L6» 

8.60 
80.80 


BUREAU  OF  THE  CENSUS. 


Annual  report  of  Director,  1018.    28  p 

Act  providing  for  Fourteenth  Census.  [Reprhit  of  Public  Act  325,  65th 
Cong.]    23  p 

Supervisors'  districts.  Fourteenth  Census,  1920.  1st  edition.  Mar.  29, 
1919.    76  p.  61  maps.    9xlli" 

Instructions  to  enumerators,  Okmulgee  County,  Okla.  Aug.  15,  1918. 
21  p.    4|x6J" 

Bpedal  census  of  popubtion  of  Okmulgee  County,  Okla.  Aug.  15, 1918. 
16  p 

Specud  census  of  populatihn  of  Ottawa  County,  Okla.    Dec.  16, 1918.    15  p. 

Special  censua  of  population  of  Tulsa  County.  Okla.    Jan.  15, 1919.   19  p. . 

Census  of  Virgin  Islands  of  United  States.  Nov.  1, 1917.  174  p.  13  pi.  2 
maps,  15  text  fig 

Census  publications  available  for  distribution.    Anr.  1,1919.    16  p.  51x8^". 

Census  of  manufactures,  1914:  Vol.  I.  Reportsby  states,  with  statisUcs  lor 
principal  cities  and  metropolitan  districts.    1,677  p.  16  text  fig.    9xlU'' . . 

Same:  Vol.  II,  Reports  for  selected  hidustries  and  detail  statistics  for  indus- 
tries, by  States.    1,047  p.  6  maps,  14  text  fig.   9xlU..' 

Same:  Textiles,  including  cotton  manufactures,  wool  manufactures,  hos- 
iery and  knit  goods,  silk  manufactures,  and  miscellaneous  textiles.  165 
p.  7  text  fig.   9xliy' 

Census  of  shipbuilding  (hiduding  boat  building),  1916  and  1914.    35  p. 

9xiH" .T!T?.. :.. 

Census  of  war  commodities  [all  9x11  V']: 

Antimony  and  graphite  crucibles.   10j>.  Oteztfig 

Iron  and  steel  products.   16  p.  8  text  ng 

Statistics  of  leather,     lip 

Textile  fibers,  wool,  silk.  Jute,  and  kapok.    16  p.  20  text  fig 

o  None  printed  for  the  Department. 
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REPORTS  OF  THE  DEPARTMENT  OF  COMMERCE. 


PUBUOATIOXS  ISSUBO  BT  DbPARTMBKT  OF  COMMBRCB,  AND  DISTRIBUTION  ThBRBOF, 

Fiscal  Yeah  1910— Continued. 
BURXAU  OF  THE  CBN8Uft-C>ontlmi>d. 


Title  and  descripUoo. 


Re- 
ooiTed. 


Distrib- 
uted. 


Stocks  of  l6af  tobacco  and  American  prodnotioa,  import,  export,  and  ooo- 

sumption  of  tobacco  and  tobacco  products,  1917.   (BuUeon  1)6.)   44  p. 

1  text  fig 

Cotton  production  and  distribution,  season  of  1917-18.   (Bulletin  137.) 

lJ5p.  Mtextflg 

Estimates  of  popdation  of  United  States,  1910-1917,  Indndfaic  results  of 

State  enumerations  made  in  1915.    (Bulletin  1S8.)   57  p.  2  text  fig. 

9xnr 

(^ton  production  in  United  states,  crop  of  1917.   89  p 

Same,  crop  of  1918.   89  p 

Birth  st^stics  for  re^ration  area  of  United  States,  1916.  3d  annual  re- 
port.  96  p.   9xliy\. 

Same  [press  summary].    Ip.   9xlU" 

Statistics  of  fire  departments  of  cities  having  population  df  over  30,000, 
1917.    105  p.  1  map 

Financial  statistics  of  cities  havhig  a  population  of  over  30,000, 1917.  878  p. 
29diag.  1  map.    9x11^' 

Ffamndal statistics  of  States,  1917.    139  p.    9xll|^..... 

Manualof  international  list  of  causes  of  death.  [Based  on  second  deoe*^- 
nial  revision  by  international  commission.  Pans,  July  1  to  8, 1909.)  3d 
reprint.   309  p 

IfaiTlage  and  divorce,  1916.   50  p.   Oxllf' 

Mort^ty  statistics.  1916.    17th  annual  report.    548p.  lO  text  fig.    9xlU". 


Negro  population,  1790-1915.    844  p.  89  d&g.  44  maps.   9xll|' 

Official  regi8ter^l9:  Key  to  abbreviations.   14  p.   9xUV' 

Prisonersand  Juvenile  delinquents  in  UnitedStates,  1910.  685  p.  9xll|''.. 
Proposal  and  contract  for  alterations,  repairs,  oonstruction  work,  etc^  13  p. 


Specifled  sources  of  municipal  revenue,  inchidtaig  special  assessments. 
Dusiness  taxes  other  than  on  liquor  traffic,  Ken«ral  license  taxes,  and 
license  taxes  on  dogs,  in  dt  es  having  a  population  qH  over  30,000, 1917. 

140p.  1  map.    9xlU" 

Thirteenth  Census  of  United  States  Uken  in  year  1910  hOl  9x11^1: 

Vol.1,  Population—Oeneral  report  and  analysis.    [Reprint.]   1,369  p. 

3pl.  lOp.of  pL  35 maps, 62 text  fig 

Number  and  distribution  of  Inhabitants.   fReprint  of  Chap.  I,  p.  31- 


134^01. 1.)    [Reprint.]   Ill  p.  14  maps,  ft  text  fig 

Vol.  n.  Population— Reports  bv  States,  with  statistics  fo 
cities,  and  other  dvil  divisions,  AlabimiA-Montana. 


I  for  counties, 

[Reprint.) 

1,160  p.  ipl.  70  maps .' 

Vd.  m,  Population-Departs  by  States,  with  statistics  fbr  counties, 
cities,  and  other  dvil  divisions,  Nebraska,  Wyoming,  Alaska, 
Hawaii,  and  Porto  Rico.    [Reprint.)   1,335  p.  75  maps 

Vol.  IV,  Population— Occupation  statistics.  [Reprint.)  615  p.  9 
maps 

Vol.  V,  Agrkulture,  1909  and  1910-(}eneral  repc^  and  analysis.  [Re- 
print.]  937  p.  15  pL  44  p.  of  pi.  63  mape,  tf  text  fig 

Individual  cit^.  [Reprint  ofXhap.  IX,  p.  565-784,  Vol.  V.J  [Re- 
printj    196  p.  31  maps.  15  text  fig 

Vol.  VI,  Agriculture,  1909  and  1910— Reports  bv  Stotes,  with  sta- 
tistics for  counties,  Alabama-Montana.    [Reprint.]  977p.80inaps. 

Vol.  VII,  Agriculture,  1909  and  1910— Reports  by  States,  with  sta- 
tistics for  counties,  Nebraska-Wyoming,  Alaska,  Hawaii,  and 
PortoRico.    [Reprint]   l,013p.34map8 

Vol.  vni,  Manufacturps,  1909— General  report  and  analysis.  [Re- 
print] A45  p.  1  map,  87  text  flg 

Vol.  IX,  Manufkctures,  1909— Reports  by  States,  with  statistics  for 
principal dties.    [Reprint]   l,404p 

Vol.  X,  ManufiKtures,  1909— Reports  for  principal  industries.  [Re- 
print]  979  p.  25  maps,  17  text  fig 

Vol.  XI,  Mines  and  quarries,  1909— General  report  and  analysis.  [Re- 
print]  369  p.  5  maps,  7  text  fig 

Statistics  for  Kansas,  containing  statistics  of  population,  agriculture, 
manufactures,  and  mining  for  the  State,  counties,  dties,  and  other 
divisions.  [Reprint  of  supplement  fbr  Kansas  in  connection  with 
A  bs  tract  ol^  Census .  ]   146  p .  4  maps 
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COAST  AND  GEODETIC  SURVEY. 


Annual  report  of  Superintendent,  1918. 
"  2  pi.  4  p.  of 

ndar]  year  191 


Cong.  3a  scss  J   133  p.  2^  pL  4  p.  of  pl.*81_lithq, 


General  tide  tabfes,  U 
fig 


[Printed  also  as  H.  doc.  1436, 65th 

llUtho 

(Serial  95.)    497  p.  6  diag.  I  text 
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PUBUCATIONS  ISSUBO  BY  DEPARTMENT  OF  COMMERCE,  AND  DISTRIBUTION  ThEBEOF» 

Fiscal  Year  1919 — Continued. 
COAST  AND  GEODETIC  SURVEY-Contlimed. 


Title  and  description. 


Distrib- 
uted. 


Cost. 


Atlantic  coast  tide  taUes  for  eastern  North  America,  [calendar]  year  1019; 
from  General  tide  tables.   (Serial  80.)    190  p.  6  diag.  1  text  ns 

Same,  [ealetidarl  ve^  1930;  from  General  tide  tables.  (Serial  103.)  300  p. 
6  dlag.  1  text  fig 

PadQc  coast  tide  tables  for  western  North  America,  eastern  Asia,  and 
many  island  irroups,  [calendar]  year  1919;  from  General  tide  tables. 
(Serial 83.)    I88p 

Notice  for  Tide  tables  of  1919— Changes  in  limits  of  time  lones.    1  p 

United  States  coast  pilot,  Atlantic  coast,  see.  A,  St.  Croix  River  to  Cape 
Cod;  [by  L.  A.  Potter,  under  direction  of  Herbert  C.  Graves].  (Serial 
99.)    Aug.  23. 1918.    305  p.  1  map 

Same,  sec.  B,  Cape  Cod  to  Sandy  Hook;  [by  Harry  Leypoldt,  under  direc- 
tion of  Herbert  C.  Graves].   /Serial  91.)    Mav  24, 1918.    326  p.  2  maps. . 

Same,  sec.  T>,  Cape  Henry  to  Key  West;  [by  Herbert  C.  Graves, assisted 
by  F.Vance  Miller  and  iT.WatWns].  July  1.1913.  [Reprint]  231  p. 
Imap 

Same,  sec.  K ,  Gulf  of  Mexico  from  Key  West  to  Rio  Grande;  [br  A  rthur  J. 
^  la.  under  direction  of  R.  S.  Patton].  V^y  6, 1916.  [Reprint  ]  169  p. 
Imap 

Results  of  observations  made  at  Survey  maimetic  obscrvatorv  at  Chelten- 
ham, Md.,  1915  and  1916;  by  i  aniel  L.  Hazard.  (Serial  94.)  112  p.  21 
diau.    9x  1 U" 

Results  of  magnetic  obser\'ations  made  by  Survey  in  1918;  by  T  aniel  L. 
Harard.    (Special  publi'^tlon  56;  serial  105.)    32  p 

Texas-Ca^fornia  arc  of  prtroarv  trianeulaiioD;  oy  William  Bowie. 
(Special  pubUration  11.)  1912.  [Reprint]  141  p.  2  pi.  6  p.  of  pi.  10 
tsxtfie.    9x11*" 

Krrata  sheet.    (Special  publication  24.)    Ip.    9x11*" 

Trianeulation  in  Maine;  by  Walter  F.  Reynolds.  (Special  publication  46; 
serial  74.)    286  p.  1  pi.  21  maps 

Connection  of  arcs  of  primary  trianirulation  along  98th  meridian  in  United 
Statesandin  ^'exicoand  on  trianeulation  insotithem  Texas;  bv  William 
Bowie.    (Special  publication  54;  serial  97.)    93p.  2  pi.  4  p.  of  pi.  7  maps.. 

Catalogue  of  charts  ,sailing  direc  tions .  and  tide  tables  of  Philippine  Islands. 
(Reprinted  from  General  catalogue.)    1918.    52p.  23t9xtflg.    8|xlO)".. 

Supplement  to  Cataloeue  of  charts,  coast  pilots,  and  tide  tables,  1918. 
July  10, 1918.    (SeriallOO.)    4  p.    8xlOJ" I 

Same.    Jan.  4, 191Q.    (Serial  106.)    5  p.    8x101" 


Jnnel,  1919.    (Serial  114.)    6  p.    8x10*' 

Construction  and  operation  of  wire  drag;  by  J.  H.  Hawley.  (Special 
publication  56;  sola]  107.)    40  p.  3  pi.  11  text  fig. 

Neglected  waters  of  Pacific  coast:  Washington.  Oregon,  and  California; 
by  E.  Lester  Jones.  (Special  publication  46;  serial  81.)  1018.  [Re- 
print.]   21p.  6pl.  7map8, 1  diag.    8xlOJ" * i 

Safeguard  the  gateways  of  Alaska:  Her  waterways;  by  E.  Lester  Jones.  I 
(Special  pubHpation  50:  serial  87.)  1918.  [Reprint.]  41  p.  2  pi.  14  p.  of  i 
pL  21  maps.  4  diag.  1  paster.    8x10}" 

Reffolations  for  government  of  Survey.    (Serial  101.)    170  p.    5^x8" 

Uniform  regolaUons  for  field  corps  of  Survey.  (Serial  102.)  16  p.  5  p.  of 
text  fig 

Specifications  for  ocmstruction  of  Survey  vessel  Advance.   90  p.    5x7" 

Coast  and  Geodetic  Survey  [extract  from  Public  Act  No.  181, 65th  Cong, 
making  appropriations  for  sundry  civil  expenses,  fiscal  year  19191.    4  p . . 

Important  publications  of  Survey  appearing  since  Jan.  1.  1914.  (Serial 
109.)    6p I 

Coast  Survey  bulletin  [issued  monthly,  June,  1918-May,  1919,  nos.  37-^,  { 
various  paging,  j    96  p 


16,000 
10,000 


2,000 


1,000 

1,000 

700 


3,000 
500 


3,694 
191 


14,321 
10,000 


1,484 
2,897 

1,500 


743 
742 

72 
700 

233 

214 

400 

800 
800 
176 

85 

298 

100 
500 

600 

250 

200 

1,442 

•5,000 


12,418.28 
2,412.23 


3,092.73 
14.23 


2,556.86 
2,462.85 

491.12 

990.44 

1,758.14 
163.48 


118.78 
7.84 

2,913.38 


813.73 

48.61 

37.44 
35.31 
43.86 

308.70 

113.45 

473.41 
588.76 

65.33 
190.53 

7.28 

30.53 

313.36 


BUREAU  OF  FISHERIES. 


Report  of  Commissioner,  1017,  with  appendixes.    433  p.  6  p.  of  pi.  10  text 

fig ^ 

CoNTKMn.— Report  of  Commissioner  of  Fisherie8.^I>istribution  of 
fish  and  fish  eggs,  fiscal  year  1917.— Alaska  fisheries  and  fur  industries, 
1017;  by  WardT.  Bower  and  Henry  D.  Aller.— Mortalitv  of  fishes  on 
west  coast  of  Florida;  by  Harden  F.  Taylor.— Fish  isinglass  and  glue; 
by  George  F.  White.— The  pikes:  Their  geographical  distribution, 
habits,  culture,  and  commeroial  importance;  by  William  Converse 
Kendall.— Notes  on  life  history  of  minnows  Gambusia  affinis  and 
Cyprinodon  variegatus;  by  Samuel  F.  HiMebrand. 


350 


171 
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REPORTS  OF  THE  DEPARTMENT  OF  GOMMBRCE. 


Publications  Issued  by  Department  op  Commerce,  and  Distribution  Thbrsov, 
Fiscal  Yeah  1919- Con dmied. 

bureau  op  fisheries— ContlBuad. 


Title  and  deseriptioD. 


n 
1 

8- 

r App.  5,  Report  of  Commissioner,  1018.]    8  p.  3  p.  of  pi 

Eoonomio  circulars: 

29.  Why  and  how  to  use  salt  and  smoked  fish:  Sixty-one  ways  of  cook- 

inir  them;  [by  H.  F.  MooreK    Aug.  8,  1917.    [RepHnt.]    8 p.. 

80.  PossiblUUes  of  food  from  fish;  [by  H.  F.  Taylor].    Aug.  H,  1917. 

[Reprint.]    4p 

88.  Whales  and  porpoises  as  food:  With  82  recipes;  [by  Lewis  Rad- 

clitfel.    Nov.6;i918.    lOp 

89.  Artifldial  propa^tion  of  carp;  [by  G.  C.  Leach].    Jan.  18,  1919. 

40.  Capture  and  marketing  of  carp:  Seasons  and  looaiutin  of  capture;' 

[by  H.  L.  Canfleld].    Sept.  20, 1918.    7p 

41.  Culture  of  rainbow  trout  and  brook  trout  in  ponds;  [by  Olen  C. 

LeachJ.    Feb.  20, 1919.    19p.8textflg 

Same  [reprint] 

42.  Parasites  of  fresh-water  fishes:  Comprising  some  general  considera- 

tions: [by  H.  S.  Pratt].    Mar.29,1919.    8p.7textflg 

43.  Fresh-water  mussels:  Valuable  national  resource  without  sufficient 

protection:  [by  Hugh  M.  Smith].    Feb.  12. 1919.    5  p 

44.  Groupers:  Fishes  you  should  try,  with  recipes  for  cooking  them; 

[by  H.  F.  Moore].    Mar.21,1919.    8p.ltextflg 

45.  Marked  Pacific  salmon:  Announcement  regardini;  fish  expected 

to  return  in  1919  and  subsequent  years;  [by  Willis  H.  Rich]. 
May  10, 1919.    12p.  11  text  fig 

FfBhflries  Service  bulletin  [issued  monthly,  July,  1918nJune,  1919.  nos. 
88-49, 6-14  p.  each].    117p .V. 

Proposals  for  supplies,  PribUof  Islands,  Alaska,  1919  [with  oontraot  and 
bond].    84  p.    ^xior 

Spedflcations  for  construction  of  alaboratory  building  at  biologioalstatiaOy 
Fairport,  Iowa.    40  p 

Revised  specifications  for  construction  of  laboratory  building  at  biologioal 
station,  Fairport,  Iowa.    43  p 

Quantities  and  values  of  certain  fishery  products  landed  at  Boston  and 
Gloucester.  Mass.,  and  Portland,  Me.,  by  American  fishing  vessels  [is- 
sued monthly,  June,  1918-May,  1919;  statistical  bulletms  418,  420,  421, 
424,  425,  427.  429,  434,  437,  430,  441,  443].  12  numbers.  1  Sheet  each. 
Approx.  32x14" 


Re- 
ceived. 


980 
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1,000 


Diflilb- 


Coit. 


179 


I8S0.88 


447 


1,500 

1,378 

1,750 

1,084 

1,000 
1,500 
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1.480 

1,000 

948 

1,500 

875 

1,800 

745 

50,000 

15.814 

10,000 

5,258 

10,000 

4,278 

10,000 

2.286 

10,000 

2,001 

3,000 
2,000 

1,013 

1,705 

2,000 

2,000 

15,000 

6,088 

8,500 

2,500 

12,000 

13,000 

500 

600 

100 

100 

100 

100 

4,800 

4.800 

196.64 

0.6S 

S.10 

715.66 

15.09 
«8.57 

68.n 

78.73 
64.U 

166.64 
17.97 
96.13 

147.68 

58.34 

80.79 
39.97 

56.41 

22.38 

87.29 

75.31 
434.18 
015.00 
133.18 
184.88 
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Publications  Issubd  by  Dbpartmbnt  of  Cohhbrcb,  and  Distribxjtion  Thbbbof, 
Fiscal  Year  191^— Continued. 

BUREAU  OF  FISHBRIBS-ContlinMd. 


Titieanddasorlption. 

Re- 
ceived. 

Distrib- 
uted. 

Cost. 

i^uAiitities  and  valu«8  of  oertain  fishery  products  landed  at  Seattle,  Wash. . 
by  American  fishlne  vessels  and  fishery  products  taken  in  Puget  Sound 
and  landed  at  Seattle,  Wash.,  by  collectiM  vessels  (issued  monthly, 
June.  1918-May.  1919;  statistical  bulletins  417, 419, 422, 423, 426, 428, 430, 
435,  42»,  440, 442. 444].    12  numbers.    1  sheet  each.    lOixg''.. .....!..... 

Quantities  and  values  of  oertain  fishery  products  landed  at  Boston  and 
Gloucester.  Mass.,  and  Portland,  Me.,  by  American  and  Canadian  fishing 
vessels,  calendar  year  1918,  by  months.    (Statistical  bulletin  432.)    I 
sheet.    38x13" 

4,800 

1,260 
1,250 

• 

750 
2,500 
2,500 

4,800 

1,250 
1,250 

750 
2,500 
2,500 

1114.82 
06.34 

Same,  bv  fishing  grounds.    (Statistical  bulletin  433.)    1  sheet.    38x21"... 

Quantities  and  values  of  certain  fishery  products  landed  at  Seattle,  Wash., 
by  American  fishing  vessels,  calendar  year  1918,  by  fishing  grounds  and 
by  months,  and  fishery  products  taken  in  Puget  Sound  and  landed  at 
Seattle.  Wash.,  by  <^ectto£  vessels,  calendar  year  1918,  by  months. 
(Statistical bulletin 431.)    Irtieet.    I6xl6" 

116.29 
8L75 

Coastal  fisheries  of  New  York  and  New  Jersey,  by  counties,  exclusive  of 
shellfish,  1917,  and  shad  fishery  of  Hudson  kiver,  1917  and  1918.    (Sta- 
tistical bulletin  416.)    Isheet.    17x21" 

57.86 

Fisheries  of  Great  Lakes,  Lake  of  the  Woods,  and  Rainy  Lake  in  1917,  and 
yield  of  fisheries  of  Great  Lakes  for  various  years  from  1885  to  1917. 
(StatisUcal bulletin 438.)    Isheet.    16x19" 

47.96 

BUREAU  OF  FOREIGN  AND  DOMESTIC  COMMERCE. 


Annual  r^>ort  of  (3hief,  1918.    93  p , 

Commerce  reports  [Issued  daily  except  Sundays  and  legal  holidays,  July  1, 
1918-June&,  1919, 306 issues,  8-32 p.  each).    6,760p 

Same,  [title-page  and  index  toj  nos.  76-152,  v.  2  [series  1918);  Apr.-June, 
1918.    44  p , 

Same,  [title-page  and  index  to)  nos.  153-229,  v.  3  [series  1918);  July-Sept. 
1918.    37  p 

Same,  [title-page  and  index  to]  nos.  230-306,  v.  4  [series  1918);  Oct.-Deo. 
1918.    32  p , 

Same,  supplements  [contain  annual  reports  of  United  States  consular  offi- 
cers on  commercial  conditions  in  foreign  countries;  95  issues,  various 
— •— '     1,005  p. 


Same,  [title-page,  contents,  and]  index.    16  p, 
Foreign  tariff  notes,  no.  ~      ' 

eop. 


[From  (Commerce  reports,  Jan  .-Mar.  1918.] 


Same,  no.  20  [with  cumulative  hidex  for  nos.  26  to  29).  [From  (Commerce 
reports,  Apr.-nJune,  1918.)    84  p 

Same,  no.  30.    fFrom  Commerce  reports,  July-Sept.  1918.)    73  p 

Uniform  classincation  of  intematiooal  fcvelgn  trade  statistics.  [From 
Commerce  reports,  Jan.  6, 1919.)    11  p 

Foreign  commerce  and  navigation  of  United  States,  year  ending  June  30, 
1918:    [PrlntedalsoasH.doc.  1839, 65th  Cong.  3d  sees.)    l,090p.    9xll|'^ 

Separates  reprinted  from  Foreign  commerce  and  navigation,  1918  [all 


xllj"): 

Classificatian  of  countries  for  tables  of  imports  and  exports  (Schedule 

c).  21 .v:.... 

Imports  of  merchandise,  by  articles  and  countries,  1914-1918.    [Table 

33    282 p 

Exports  of  domestic  merchandise,  by  articles  and  countries,  1914-1918. 

[Tables.]    605 p 

Imported  merchandise  entered  for  consumption  in  United  States  and 
duties  collected  thereon,  1918.  Total  values  of  imported  merchan- 
dise entered  for  consumption,  by  customs  districts.   [Summary 

tables  and  Tables  ^10.)    58  p 

Statistical  record  of  progress  of  United  States,  1800-1918,  and  monetary, 
commercial,  and  financial  statistics  of  principal  couqtnes;  compiled  bv 
Edward  Whitnev.    [From  Statistical  abstract  of  United  States,  1917, 


with  additional  figures  for  1918.)    [Reprint.!  90p 

Statistical  abstract  of  United  States,  1918.    No.  41.    [Printed  also  as  H. 

doc.  1611, 65th  Cong,  3d  se$s.]   897  p 

Total  values  of  imports  and  exports  of  United  States  [issued  monthly, 

June,  1918-May,  1919, 12  numb^,  2  p.  each).  24  p.  9x11)" 


2,500 
1,601,400 
1,000 
1,000 
1,000 


480,850 
1,000 

1,000 

1,000 
1,000 

1,000 

2,000 


1,000 
800 
800 

800 

1,000 

3,000 

14,400 


1,865 
1,601,400 
1,000 
1,000 
1,000 

480,850 
1,000 

404 

790 
608 

1,000 

1,784 

100 


403 


2,16^ 
14,400 


1841.55 

29,88&46 

306.68 

260.50 

226.74 

0,666.84 
99.83 

147.87 

296.55 
188.31 

86.50 

12,878.08 

3.49 
24L47 
462.08 

136.61 

169.82 

4,799.55 

209.75 
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REPORTS  OF  THE  DEPARTME2<rr  OF  COMMERCE. 


PUBUGATIONS  ISSUBD  BT  DbPAKTMRNT  OF  COMUERCE,  AN1>  DlSTBIBUTION  THEREOF, 

Fiscal  Year  191^— Continued. 
BUREAU  OF  FORBION  AND  DOMESTIC  COMMBRCE-Contiimed. 


Title  and  description. 


Distrib- 
uted. 


Cost. 


Monthly  summary  of  foreign  comniaroe  of  United  Statea  FMay.  1918-Apr. 
1919, 12  numbers;  printed  also  as  H.  doo.  601.  pt.  ll-ll  64tli  Cong.  9d 
sess.,  and  H.  doo.  »01,  pt.  1-10,  ttSth  Cong.  3d  sess.;  all  9x11^"]: 

May,  1918.    98p..... 

June,  1918,   98  p 

July,  1918.    100  p 

Aug.  1918.    100  p 

Sept.  1918.    lOOp 

Oct.  1918.    lOOp 

Nov.  1918.    100  p 

Dec.  1918.    100  p 

Jan.  1919.   100  p 

Feb.  1919.    100  p 

Mar.  1919.    lOOp 

Apr.  1919.    100  p 

Imported  merchandise  entered  for  ccnsumption  in  United  States  and 
duties  collected  thereon  during  quarters  ending  Sept.  80  and  Dec.  31, 

1917,  and  Mar.  31, 1918.    113p.    9xllJ" 

Same,  quarters  ending  Sept.  30  and  Deo.  31, 1917,  and  Mar.  31  and  June  80, 
.1918.    113  p.    9x11?' 


Same,  quarters  ending  Sept.  30  and  Dec.  31, 1918.    09  p.    9x11}'' 

Industrial  standards  series  [speciflcatians];  text  as  adopted  by  American 

Society  for  Testing  Materials;  Spanish-English  editions,  prepared  under 

supervision  of  Bureau  of  Standards: 

1.  Portland  cement.    Revised,  1917.    [Reprint.]    47  p.  2  p.  of  pi.  12 

text  fig 

2.  Carbon  steel  rails.    Revised.  1914.    27p 

8.  Open-hearth  steel  girder  and  high  tee  rails.    Adopted,  1912.    19  p. 

.  Low-carbon  steel  splice  bars.    Revised,  1914.    15  p 

Medium-carbon  steel  splice  bars.    Revised,  1914.    15  p.  2  text  fig. 

High-carbon  steel  splice  bars.    Revised,  1914.    15  p.  2  text  fig. . . 
.  Structural  steel  for  bridges.    Revised,  1916.   21  p.  4  text  fig 


Carbon  steel  car  and  tender  axles.    Revised,  1918.    15  p 

Wrought  solid  carbon-steel  wheels  for  steam  railway  service.    Re- 
vis^,  1916.    21  p.  3  text  fig 

Steel  tires.    Revised^  1916.    15  p.  2  text  fig. 


4. 
6. 
6. 

S.  Structural  steel  for  buil^gs.~  Revised,  1916.    il  p.  4  text^flg 

9.  Structural  steel  for  locomotives.   Revised,  1916.   19  p.  2  text  fig. 

10.  Carbon  steel  bars  for  railway  springs.    Revised,  1916.    13  p 

11.  Carbon  steel  and  alloy  steel  forgings.    Revised,  1918.    25  p.  2  text 

fig 

12.  Quenched  and  tempered  carbon-steel  axles,  shafts,  and  other  forg- 

ings for  locomotives  and  cars.    Revised,  1918.    25  p.  2  text  fig... 

13.  Carbon  steel  forgings  for  locomotives.    Revised,  1916.    19  p.  2  text 

14. 
15. 

10. 
17. 
18. 

19. 

20. 
21. 

22. 
23. 

94. 

25. 
26. 
27. 
28. 

29. 
30. 
81. 

82. 
33. 
34. 
35. 
36. 
37. 
38. 
89. 
40. 
41. 


Steel casthigs.    ReviWd,  1916.    21p.2textflg 

L«>weldea  and  seamless  steel  boiler  tubes  for  locomotives.    Re- 

T^sed.1918.    19  p.  4  text  fig , 

Lap-welded  and  seamless  steel  and  wrought-iron  boiler  tubes  for 

stationary  service.    Revised.  1918.    19  p.  4  text  fig 

Welded  steel  pipe.    Revised,  1918.    15  p 

Btdler  and  fire-Dox  steel  for  locomotives.    Revised,  1918.    19  p. 

2  text  fig 

Boiler  rivet  steel.    Revised,  1914.    15  p.  4  text  fig 

L«>-welded  charcoal-iron  boiler  tubes  for  locomotives.    Revised, 

1918.    15  p.  2  text  fig 

SUyboItiron.    Revised,  1918.    15 p 

Engtne-bolt iron.    Revised,  1918.  15p 

Refined  wrought-iron  bars.    Revised,  1918.    15p 

Wrought-iron  plates.    Revised.  1918.    13  p , 

Cast-iron  pipe  and  special  castmgs.    Adopted,  1904.    27  p.  2  text 


Cast-iron  locomotive  cylinders.  Revised,  1914.  15  p.  4  text  fig . . . 
Extra  hi^-carbon-steel  splice  bar.  Revised.  1914.  15  p.  2  text  fig. 
Quencheid  high-carbon  steel  splice  bars.    Adopted,  1915.    15  p.  2 

text  fig 

Quenched  oarbon-steel  track  bolts.  Revised,  1916.  15  p.  2  text  fig. 
Quenched  alloy-steel  track  bolts.    Revised,  1916.    15  p.  2  text  fig. 

Structural  nickel  steel.    Revised.  1916.    21  p.  4  text  fie 

Structural  steel  for  cars.    Revised,  1916.    19p.  2textflR 

Structural  steel  for  ships.    Revised,  1916.    19  p.  2  text  fig 

Rivet  steel  for  ships.    Revised,  1914.    17p.4textfljr 

BiUet-steel  concrete-reinforoement  bars.    Revised.  1914.    17  p 

Rail-steel  concrete-reinforcement  bars.    Revised,  1914.    13  p 

Cold-rolled  steel  axles.    Revised,  1916.    15  p.  2  text  fig 

Wrought  solid  carbon-steel  wheels  for  electric  railway  service. 

Revised,  1916.    21p.2text  flg | 


2,850 
3,050 
2,850 
2,850 
2,850 
2,850 
2,850 
3,050 
2,850 
2,060 
2,950 
2,960 


850 


860 
850 


500 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 

1,000 

1,000 

1,000 
1,000 

1,000 
1,000 
1,000 

1,000 

1,000 
1,000 

1,000 
1,000 

1,000 
1,000 
1,000 
1,000 
1,000 

1,000 
1,000 
1,000 

1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 

1,000 


850 
850 


141 
548 
498 
449 
496 
447 
453 
525 
498 
572 

499 

550 

598 
344 

492 
403 


425 

425 

474 

455 
443 

476  I 
480  ' 
394 
417 
428  : 

474 
341 
428 

423 
423 
423 
428 
428 
702 
427 
428 

425  • 

426  I 

423  I 


11,837.80 
1,848L79 
1,947.69 
1,870.68 
1,88L88 
1,879.68 
1,851.83 
1,917.89 
1,875.98 
1,867.63 
1,850.27 
1,873.18 


1,051.25 

1,096.06 
682.75 


28.38 
120.03 
118L1S 
82.30 
95.02 
95.63 
140.26 
10&26 
88.62 
63.48 

143.03 

in.  29 

83.70 
103.84 

128.88 
93.94 
108.60 

153.14 

138.10 
88.43 

102.81 
86.81 

95.23 
74.37 
86.75 
03.11 
87.20 

181.15 
96.20 
9L78 

84.98 
96.93 
82.33 
189.68 
120.35 
12a  10 
92.03 
114.22 
87.81 
84.68 

145.03 
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PUBUCATION?  ISSCEU  BY  DbPARTMBNT  OF  COMMERCE,  AND  DISTRIBUTION  THEREOF, 

FiflCAL  Yeah  1910— Continued. 
BUREAU  OF  FORSiaN  AND  DOMBSTIC  COMHBRCE-Contliuwd. 


Titlfl  and  description. 


Re- 
ceived. 


Distrib- 
nted. 


COBt. 


Indostrial  standard  series—Continned. 

42.  Automobile  carbon  and  alloy  steels.    Revised,  1018.    23  p.  4  text 

fie 

43.  Cold-drawn  Bessemer  steel  automatic  screw  stock.    Adopted, 

1914.  lip , 

44.  Cold-drawn  open-hearth  automatio  screw  stock.    Adopted,  1915. 

lip 

45.  Iron  and  steel  chain.    Revised,  1918.    19p 

46.  Foundry  plR  iron.    Revised,  1909.    13  p 

47.  C^t-iron  car  wheels.    Adopted,  1905.    21  p 

48.  Malleable-iron  casting.    Revised,  1916.    13  n.  2  text  flg 

49.  Gray-iron  castings.    Revised,  1918.    15  p.  4  text  tig 

50.  Hard-drawn  copper  wire.    Revised,  1915.    25  p.  4  text  fig 

51 .  Medium  hard-<frawn  copper  wire.    Revised.  1915.    21  p 

52.  Soft  (n*  annealed  copper  wire.    Revised,  1915.    15  p 

53.  Lake  copper  wire  bars,  cakes,  slabs,  billets,  ingots,  and  ingot  bars. 

Revised.  1913.    15  p 

54.  Electrolytic  copper  wire  bars,  cakes,  slabs,  billets,  ingots,  ond 

ingot  bars.    Revised,  1913.    13p 

55.  Spelter.    Revised,  1918.    21  p 

56.  Manganese-bronze  ingots  for  sand  castings.    Revised,  1914.    13 

p.  2  text  fig 

57.  Purity  of  raw  linseed  oil  from  North  American  seed.    Revised, 

1915.  lip 

58.  Piuity  of  boiled  linseed  oil  from  North  American  seed.    Adopted, 

1915.     Up 

59.  Turpentine.    Adopted,  1915.    13  p 

60.  Carbon-steel  and  alloy-steel  blooms,  billets,  and  slabs  for  forgings. 

Revised,  1918.    19  p 

61.  Welded  wrought-iron  pipe.    Adopted,  1918.    15  p 

62.  Quenched  and  tempered  alloy-sleel  axles,  shafts,  and  other  forg- 

ings for  locomotives  and  cars.    Revised,  1918.    25  p.  2  text  fig. 
Special  agents  series: 

167.  Electrical  goods  in  Bolivia  and  Chile;  by  Philip  S.  Smith.    94  p. 

2  pi.  10  p.  of  pi 

169.  Investments  in  Latin  America  and  British  West  Indies;  by 
Frederic  M.  Halsey.    544  p.  1  pi.  22  p.  of  pi 
in  Japan,  Cnina,  and  ur — ' 


170.  Motor  vehicles  1 


and  uawaii;  by  Tom  O.  Jones. 


75  p.  6  p.  of  pL 

171.  Bnullian  markets  for  paper,  paper  products,  and  printing  ma- 

chinery; by  Robert  8.  barrett.    77  p.  1  pi.  4  p.  of  pi 

172.  Electrical  goods  in  China,  Japan,  and  vladlvostOK;  by  R.  A. 


Lundquist.    197  p.  1  pi.  8  p.  of  pi 

173.  Shoo  and  leather  trade  of  China  and  Japan;  by  C.  £.  Bosworth. 

37  p 

174.  Markets  for  boots  and  shoes  in  Chile  and  Bolivia;  by  Herman  O. 

Brock.    192  p.  1  pi.  6  p.  of  pi 

175.  Construction  materials  and  machinery  in  Chile,  Peru,  and  Ecua^ 

dor;  by  W.  W.  Ewing .    205  p.  1  pi.  6  p.  of  pi 

176.  Furniture  markets  of  CJiffe,  Peru,  Bolivia,  and  Ecuador;  by 
Harold  E.  Everley.    165  p.  1  pi.  16  p.  of  pi 


178.  Advertising  methods  In  Cud 


of  pi.  5  text  fig. 
ulai 


.  Banger.    47  p.  2  pi.  2  p. 


Special  consular  reports 

81.  AbybHinia:  Present  commercial  status  of  country  with  special 
retei*ence  to  possibilities  for  .Vmerican  trade;  by  Addison  E. 

Southard.    71  p.  Itextflg 

Tariff  series: 

39.  British  control  of  imports  and  exports,  with  lists  of  prohibited 

goods:  by  L.  Domeratzky.    June,  1918.    32  p 

39.1.  Sappbn  )nt  to  British  ojntrol  of  imports  and  exports,  with  lists 
ofpr jhiblted  imports;  by  L.  Domeratiky.   May,  1919.    16  p. . 
If  iscell&neous  series* 

33.  Ports  of  United  States:  Report  on  terminal  facilities,  oommeroe, 
port  charges,  and  administration  at  68  selected  ports;  by  Oroe- 

venorM.  Jones.    [Reprint.1   431  p.  1  pL  20  charts 

63.  Trade  of  United  States  with  the  worid,  1916-1917:  pt.  2,  Exports  of 
merchandise  from  United  States,  by  countries  and  pnnoipal 
articles.   317  p 

67.  Export  lumber  trade  of  United  States;  by  Edward  Ewing  Pratt. 

117  p.  1  pi .  8  p.  of  pi.  1  map ,  20  text  fig 

68.  Wearing  apparel  in  Argentina;  prepared  by  Lew  B.  Clark.  168  p. 

4  p.  of  pi.  1  text  fig. 

69.  Wearing  apparel  in  Bolivia;  prepared  by  William  A.  Montavon. 

84  p 


1,000 

1,000 

1,000 
1,000 
1,000 
1,000 
1.000 
1,000 
1,000 
1,000 
1,000 

1,000 

1,000 
1,000 

1,000 

1,000 

1,000 
1,000 

1,000 
1,000 

1,000 


1,000 
1,000 
1.000 
1,000 
1,000 
1,000 
1.000 
1,000 
1,000 
1,000 

1,000 

i,ooo 

1,000 

500 

1,000 
1,000 
1,000 
1,000 


423 

423 

423 
343 
424 
428 
430 
424 
423 
427 
423 

422 

422 
422 

473 

423 

423 
424 

473 
473 

422 


424 
754 
524 
481 
660 
465 
490 
599 
482 
476 

473 

580 
370 

279 

645 
401 
404 
418 


$172.31 
79.91 

84.56 
123.15 

9a  71 
112.94 


77.63 
166.87 
109.64 

78.62 

8a  78 

77.64 
106.51 

71.32 

72.41 

68.96 
77.28 

106.30 
60.93 

146.60 


411.57 
2;  436. 10 
281.60 
316.  T6 
83a  75 
157.74 
782.08 
794.42 
754.75 
234.82 

23a  70 

13a  75 
60.44 

380.08 

3,682.07 
678.19 
658.77 
837.41 
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REPORTS  OF  THE  DEPARTMENT  OF  COMMEBCE. 


Publications  Isbubd  by  Department  op  Comicbrcb,  and  Distributiok  Therbcw, 
Fiscal  Year  1919— Continued. 

BUREAU  OF  FOREIGN  AND  DOICBBTIC  COICICSEOE-Ooiiti&lied. 


Title  and  description. 


Cost. 


Miscellaneous  series— Continued. 

70.  Conduct  of  business  with  China. 


l^.P., 


7 1 .  Wearing  apparel  in  Braxil;  prepared  by  William  C.  Downs.   64  p . . 

72.  Consumption  estimates  [ttom  Statistical  abstract  of  United  States, 


1917).    14  p 

73.  Economic  reoonstruction:  Analysis  of  main  tendencies  in  princi- 

pal belligerent  countries  of  Europe,  with  statistics  of  produc- 
tion, consumption,  and  trade  in  important  foodstulls  ana  Indus- 
trialraw  materials.   74 p. 

74.  Wearing  apparel  in  Peru:  prepared  bv  William  F.  Montavon.  64  p. 

75.  SUtistics  of  German  trade.  1909  to  1913.    [Reprinted  from  Miscel- 

laneous series  57  and  65;  by  C.  D.  Snow,  asdsted  by  J.  J.  Krai.) 
71  p 

76.  International  trade  in  footwear  other  than  rubber:  Import  sta- 

tistics of  boots  and  shoes  for  countries  whose  imports  exceeded 
$300,000  in  value  and  export  statistics  of  countries  whose  exports 
exceeded  13,000,000 in  value,  1908  and  1913;  by  Edward  Whitney. 
93  p 

77.  Statistics  of  Austro-Hungarian  trade,  1900  to  1918;  by  J.  J.  Krai. 

64  p 

78.  Trade  of  United  States  with  the  world,  1917-1918:  pt.  1,  Imports 

of  merchandise  into  United  States  by  countries  and  principal 

articles,  during  years  ending  June  30, 1917  and  1918.    112  p 

Same:  pt.  2,  Exports  of  merchandise  from  United  States  by 
countries  and  principal  articles,  during  years  ending  June  30, 
1917  and  1918.    346  p 

79.  International  trade  in  cement:  Import  statistics  for  countries 

whose  imports  exceeded  $200,000  in  value  and  export  statistics 
for  countries  whose  exports  exceeded  $1,000,000  in  value,  1906, 
1913,  and  latest  available  year  by  Edward  Whitney.   76  p 

80.  Wholesale  prices  of  leading  arti<'les  in  United  States  markets, 

Jan.  1917,  to  Dec.  1918;  prepared  by  research  division.    14  p 

82.  Chemicals  and  allied  products  used  m  United  States:  Imports  by 

quantities,  values,  and  countries  of  ori?in  during  fiscal  year 
1913-14  and  statistics  of  domestic  production;  prepared  by 
Bureau  in  collaboration  with  American  Chemical  Society,  Dr. 
E.  R.  Piokrell,  compiler.    194  p 

83.  Trade  directory  of  South  Australia; 

rett.    31  p 

Schedule  governing  statistical  classification  of  imports  into  United  States, 
with  rates  of  duty,  and  regulations  governing  preparation  of  monthly 
and  quarterly  statements  of  imports  and  monthly  statement  of  exports 
of  foreign  commodities.  [Supersedes  and  combines  former  Schedule  A. 
*'  Classification  of  imports  and  exports  of  foreign  commodities,"  and 
Schedule  E,  "Classification  of  imports  for  consumption."]  Approved 
June  10, 1918.    fReprtnt.]    108  p 

Schedule  B,  Classification  of  commodities  and  relations  governing  sta- 
tistical returns  of  exports  of  domestic  commodities,  and  shipments  be- 
tween United  States  and  Its  noncontiguous  territory.  Approved  May 
25,1917.    [Reprlnt.J    23  p 

Same  [reprint] 

Trade  opportunities  In  France.  Confidential  buUetln  35.  July  15, 1918. 
73 


;  compiled  by  Henry  P.  Star- 


Are  you  interested  in  Latin  American  trade?   [Reprint.l   4  p.    3^x8". . . 
Government  assistance  to  foreign  buyers  visiting  United  States  [in  Eng- 
lish).   [Reprint.]    4p.    34x6i"..., 

Same  [in  French].    [Reprint.)    4  p.    3)x6V 


Same  [In  Spanish].  'fReprint'.]    4p. 
^    ••  •  '    -^      •  t.] 


ixdj" 


Same  in  EhglLsh].    nteprint.. 

Same  [in  French].    [Reprint.l . 

S3rvices  to  exporters  rendered  by  Bureau.   20  p.   3Jx6J" 

Monthly  letter:  Review  o  f  Bureau's  activities  at  home  and  abroad.   July 

1,1918.    20p.... 

Same.    Aug.  1,1918.    23p 

Appointments  to  positions  at  home  and  abroad  in  B  ureau.   23  p .   3}x8" . . . 
Decimal  system  for  Indexed  correspondence  files,  for  use  of  Bureau  and 

its  district  and  commercial  attacn<^  offices.    July,  1919.   67  p 

Regulations  and  instructions  for  trade  commissioners.   Jan.  1919.   31  p. 


4x6i" 


Catalogue  of  Bureau  publications:  Review  of  information  available  to 
manufacturers  and  exporters  in  bulletins  issued  by  Bureau.  June  15, 
1918.    49  p. 


List  of  publications  [of  Bureau]  for  sale  by  Superintendent  of  Documents, 
Government  Printing  Office,  Washington,  and  by  district  and  coopera- 


tive offices  of  Bureau.    Corrected  to  Sept.'  3, 19ll    12  p.    34x8' 
Same.    Corrected  to  Apr.  1, 1919.    14  p.   3|x8'' 


1,000 
1,000 

1,000 


1,000 
1,000 


1,000 

1,000 
1,000 

1,000 

1,000 

1,000 
1,000 

1,000 
1,000 


1,000 


2,000 
2,000 

1,000 
3,500 

20,000 
11,000 
9,000 
5,000 
10,000 
25,000 

300 

300 

5,000 

300 

500 


10,000 


6,000 
10,000 


494 

370 


354 


1,000 
411 


447 

352 
373 

796 

754 

719 
280 

920 
275 


400  I 


S1S4.Q2 
265.26 

27.48 


33&43 
242.32 


M.56 

&ft4.67 
486.38 

1,060.75 

3,116.99 

472.69 
119. 8S 

1,776.16 
137.36 


62.44 


2,000 
1,100 

1,000 

3,500 ; 

20,000  1 

11,000  \ 

8,700  I 

400  \ 

i,Mo ; 

15,000 


300 

900 

2,500 

300 

500 


8,000 


6,000 
5,000  I 


30.30 
30.34 


239.68 
9-76 


152.12 

64.73 
341.99 

3S.S2 
40.62 
56.90 

300.16 

64.79 


403.15 


57.12 
71.  S9 
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Titl«  and  deacription. 


Re- 
ceived. 


Annual  report  of  Commissioner,  1918.    83  p 

Notice  to  mariners  [issued  weekly,  Jointly  with  Coast  and  Geodetic  Survey, 

July  5,  1918-June  37,  1910,  nos.  37-^+1-26.    52  numbers].    6«2  1 

Same  [for  posting,  Atlantic  coast  nos.  01,  63,  Pacific  coast  nos.  23-25,  Qulf 

coast  nos.  62, 64;  7noUces,each  10ixl6"].    7  I 

Same  [reprint  of  no.  621 

Lighthouse  Service  bulletin  [Issued  monthly,  July,  1918-June,  1919,  vol.  2, 

nos.  7-18, 12  numbers,  4-8  p.  eachl.    52  p 

Lieht  list,  Atlantic  and  Qulf  coasts  or  United  States.   [Includes  also  Porto  ' 

Rico  and  adjacent  islands.]   Corrected  to  Jan.  1,  1919.    404  p I 

Same,  Pacific  coast,  United  States,  Canada,  Hawaiian  [Midway,  Guam] 

and  Samoan  Islands.    Corrected  to  Jan.  1,  1919.    [Of  Samoan  Islands 

only  Tutuila  is  Included  in  this  publication.]    178  p , 

Same,  Great  Lakes,  United  States,  and  Canada.    Corrected  to  Apr.  1, 

1919.    219  p 

Same,  upper  Mississippi  River  and  tributaries.    13th  lighthouse  district. 

Corrected  to  Jan.  15, 1919.    217  p.    3ix6i" , 

Same,  Ohio,  Tennessee,  Kanawha,  and  Monongahela  Rivers.    14th  light- 
house district.    Corrected  to  Sept.  15, 1918.    141  n.    3ix6i" 
Same,  lower  Mississippi  River  and  tributaries.    15th 

Corrected  to  Nov.  15,  1918.    79  p.    3Jx6i" 


i  lighthouse  district. 


V/VIIWVCK^     VU    A^UV.     XU,     XVIO.         fV    p.        OJAUJ 

Atlantic  coast  of  United  States,  buoy  list,  Narragansett  Bay  to  Cape  May, 
including  New  York  Harbor.  3d  lighthouse  district.  Corrected  to 
May  15, 1919.    126  p 

Same,  Delaware  Bay  and  River,  Including  Philadelphia  Harbor.  4th 
lighthouse  district.    Corrected  to  June  1, 1917.    [Reprint.]    34  p 

Same,  corrected  to  June  1, 1919.    32  p 

Gulf  coast,  Cedar  Keys  to  Rio  Grande.  8th  lighthouse  district.  Cor- 
rected to  Sept.  1, 1918.    71  p. 

West  Indies,  buoy  list,  Porto  Rico  and  adjacent  islands.  [Includes  Guan- 
tanamo  Bay  on  south  coast  of  Cuba,  Navassa  Island  in  northwest  part 
of  Caribbean  Sea,  and  St.  Thomas  and  St.  Croix  Islands,  Virgin  Islands.] 
9th  lighthouse  district.    Corrected  to  Nov.  15, 1918.    22  p 

Great  Lakes,  buoy  list.  Lake  Erie  and  Lake  Ontario  and  St.  Lawrence 
River.    10th  lighthouse  district.    Corrected  to  ^  pr.  I,  1919.    32  p 

Same,  Lake  Huron  and  Lake  Superior  and  connecting  waters.  Uth  light- 
house district.    Corrected  to  3  pr.  1,  1919.    62  p 

Same,  Lake  Michigan  and  Green  Bay.  12th  lighthouse  district.  Cor- 
rected to  Apr.  1,  1919.    39  p 

Pacific  coast,  buoy  list,  Alaska.  16th  lighthouse  district.  Corrected  to 
Feb.  1,1919.    38  p 

Same,  Oregon  and  Washington.  17th  lighthouse  district.  Corrected  to 
June  1.1919.    59  p 

Pacific  islands,  buoy  list,  Hawaiian  and  Samoan  Islands.  19th  lighthouse 
district.    Corrected  to  Feb.  1, 1919.    20  p 

Regulations  for  United  States  Lighthouse  Service,  1918.    209  p 

Plans  and  specifications  for  buoys  and  appendages.  July  1,  1918.  8  p. 
20  ph. 


Plans  and  spedflcations  for  moorings  for  vessels  and  buoys.    July  1, 1918. 

8  p.  9  pi 

Specifications  for  single-screw,  steel,  steam-propelled    first-class   light 

vessel  No.  106.    1919.    108  p 


2,500 

244,300 

4,600 
600 

18,000 

15,000 

3,000 
2,500 
1,500 
1,100 
1,500 

8,000 

1,500 
5,000 

4,000 

2,500 

2,000 

2,000 

2,000 

200 

1,500 

200 
650 

1,500 

1,500 

500 


Distrib- 
uted. 


1,411 

244,300 

4,000 
600 

18,000 

11,799 

2,504 
1,383 
1,206 
1,051 
1,500 

5,776 

1,500 
,    1,160 

3,809 

2,105 
1,372 
1,369 
1,356 
195 
551 

93 

448 

1^500 

1,500 

500 


Cost. 


S612.15 
3,846.19 

63.82 

8.83 

217.82 
3,889.67 

986.94 
875.76 
736.65 
166.14 
129.34 

953.58 

26.57 
27L22 

652.74 

61.15 

275.98 

592.00 

325.83 

118. 14 

304.36 

127.89 
618.86 

289.57 

95.51 

274.39 


BUREAU   OF  NAVIGATION. 


Annual  report  of  Commissioner,  1918  [with  certain  statistical  tables  for 
1917].    [  Printed  also  as  H .  doc.  1435.  65th  Cone.  3d  sess.]    237  p 

Supplement  to  List  of  merchant  vess%ls  of  United  States,  year  ended  June 
30, 1917.  [Contains  names  of  all  vessels  officially  numbered  during  year 
ended  June  30, 1918.1    36  p.    8ix9|" 

50th  annual  list  of  merchant  vessels  of  United  States,  with  official  numbers 
and  signal  letters,  and  lists  of  vessels  belonging  to  Government,  with  dis- 
tinguishing signals,  year  ended  June  30, 1918.  [pts.  1-5  and  appendix] 
540  p.    8ix9|'° 

Seagoing  vessels  of  United  States,  with  official  numbers  and  sienal  letters^ 
1918;  pt.  6  of  50th  annual  list  of  merchant  vessels  of  United  States,  year 
ended  June  30,  1918.    109  p.  63  text  fig.    8ixM" 

First  supplement  to  List  of  merchant  vessels  of  United  States,  year  ended 
June  3b,  1918.  [Contains  names  of  all  vessels  officially  numbered  during 
six  months  ended  Dec.  31, 1918.]    24  p.    8ix9|" 

American  documented  seagoing  merchant  vessels  of  500  gross  tons  and 
over.  [Issued  monthly,  Aug.  1,  1918-June  1, 1919, 11  numbers,  32-43  p. 
each.]   405p.   9Jxm'V.. ..:.... 

Measurement  of  vessels:  Regulations  interpreting  la^'s  relating  to  admeas- 
urement of  vessels,  together  with  laws  of  United  States  and  Suez  Canal 
regulations.  3d  edition,  with  diagrams.  Jan.  3,  1919.  Ill  p.  41  text 
fig 

Navigation  laws  of  United  States,  1915.    [Reprint.]   585  p 
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Annual  report  of  Director.  1918.    206  p.  1  paster 

Scientiflcpapers [reprints from  Bulletin; allTxlO'n: 

11.  Optical  pyrometry:  by  C.  W.  Waidner  and  O.  K.  Burgess.    1905. 

[Reprint.]    68p.  16textfig 

13.  Testing  of  clinical  thermometers:  by  C.  W.  Waidner  and  L.  A. 

Fischer.    Nov.  1, 1906.    [Reprint.]    17  p.  10 pi 

32.  il  thermometers; 

leprint.J    37  p.  8 


76. 

124. 

133. 

183. 
188. 
219. 

229. 

235. 

272. 

27^. 
286. 
311. 
324. 


knee  of  solenoidal 
nt.J    20 p.   Itext 


nperatures  [with 
.Burgess.   June 


IS  between  —35* 
Lieller,  and  £.  B. 

Stextflg 

eorge  W.  Morey. 


y,  2;  by  W.  W. 

Eextflg 

tctric  furnace;  by 
4  p.  of  pi.  9  text 


lopiles  having  a 
blentz.    Mar.  20, 


thmic  decrement 
by  Frederick  A. 

1.17  text  fig 

ies  of  steel  [with 
r.  29,  1916.    [Re- 


Eugene  C.  Blng- 

tcxtflg 

Eun  Blum.    Aug. 


id  H.  I.  Schulti. 


17  p., 


iron,  cobalt,  and 
i.    June  29, 1918. 


325.  Spectroradismetric  investi^tion  of  transmission  of  various  sub- 

stances; by  W.  W.  Coblontz,  W.  B.  Emerson, and  M.  B.  Long. 
Aue.  8,  1918.    2tt  p.  20  text  fl? 

326.  Electrir^l  oscillations  in  antennas  and  inductance  colls;  by  John 

M.Miller.    Oct.23,  1918.    22p.7textflg 

327.  Measurements  on  inlex  of  refraction  of  air  for  wave  lengths  fh>m 

2218  A  to  9000  A;  by  W.  F.  Me}?gersand  C.  (*.  Peters.    Oct. 31, 
1918.    46  p.  2  pi.  4  text  fl«; 

328.  Variance  of  measurinja;  instruments  and  Its  relation  to  accuracy 

and  sensitivity;  by  Frederick  J.  Schlink.    Sept.  30,  1918.    28 
p.  7  text  fig 

329.  Measurements  of  wave  lengths  in  spectrum  of  neon;  by  Kelvin 

Bums,  W.  F.  Meggers,  and  Paul  W.  MerriU.    Nov.  12,  1918. 
13  p 

330.  Decrease  in  ultra-violet  and  total  radiation  with  usage  of  afiarts 

mercury  vapor  lamps;  by  W.  W.  Coblents,  M.  B.  Long,  and 
H.  Kahler.    Nov.  12, 1918.    22p.  6textftg 

331.  Relation  connecting  derivatives  of  phjrsical  quantities;  by  Mayo 

D.  Herscy.    Dec.30, 1918.    lOp 

332.  Preliminary  determination  of  thermal  expansion  of  molybdenum; 

by  Lloyd  W.  Schad  and  Peter  Hldnert.    Jan.  29,  1919.    10  p. 
2textflg 

333.  Optical  coniitions  accompanying  strisB  which  appear  as  imper- 

fectionsin  optical  glass;  by  Lieut.  Commander  A.  A.  Michelson. 
Mar.  20,  1919.    5  p.  4  text  flg 

334.  New  forms  of  Instruments  for  showing  presence  and  amount  of 

combustible  gas  in  air;  by  E.  R.  weaver  and  E.  E.  Welbel. 

June23,  1919.    46p.2pl.  19  text  fig 

336.  Simplification  of  inverse-rate  method  for  thermal  analysis;  by  P. 

D.  Merica.    Junell,  1919.    4p.  Itext  fig 

Circulars  [all  7x10"): 

3.  Design  and  test  of  standards  of  mass.    3d  edition.    Dec.  23,  1918. 

89  p.  5  pi.  26  text  fig 

7.  Pyrometer  testing  and  heat  measurements.    Ath  edition.    Oct.  1, 
1918.   [Reprint.]    19p 
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[Itlon.    Feb.  23, 1916.    [Reprint.] 


Clrculars^Continued. 

8.  Testing  of  thermometers,   ad  edition^revUed  and  enlarged.   June 

30,1911.    fReprint.]    52p.ltextfig 

11.  Standardization  of  bomb  calorimeters.    3d  edition.    June  23, 1917. 

[Reprint.]   18  p 

14.  Analyzed  irons  and  steels— Methods  of  analysis.   5th  edition. 

Mar.  20, 1916.    [Reprint.]   17  p 
16.  Testing  of  hydrometers.   4th  edli 

16p.  Ipl.  2textflg 

19.  Standard  density  and  volumetric  tables.   5th  edition.   Mar.  30, 

1916.    fReprint.]  67p 

20.  Electrical  measuring  instruments.   2d  edition.   May  28,  1915. 

[Reprint.]  58  p 

24.  Publications  of  Bureau  of  Standards.  5th  edition.  Apr.  14, 
1919.    149  p 

Same  [supplement  1],  supplementing,  up  to  Apr.  15,  1919,  list  pub- 
lished In  Circular  24, 6th  edition.   4p 

Standard  samples  issued  or  in  preparation.  Supplement  to  Circular 
25.    Apr.1,1919.    6p 

27.  Properties  and  testing  of  optical  instruments.  2d  edition.  Aug.  9, 
IMS.   41p.  Itejttng 

81.  Copper  wire  tables.  8d  edition.  Oct.  1, 1914.  [Reprint.]  76  p. 
4textflg. 

32.  Standards  for  gas  service.  8d  edition.  Mar.  10, 1915.  Supersedes 
2d  edition,  Standard  regulations  for  manufactured  gas  and 
gas  service,  and  1st  edition,  State  and  municipal  regulations  for 
quality,  distribution,  and  testing  of  illuminating  gas^  [Reprint.] 
197  p , 

85.  Melting  points  of  chemical  elements,  and  other  standard  tempera- 
tures.   3dedition.    July  15, 1918.    2p 

38.  Testing  of  rubber  goods  [with  bibliography].  3d  edition.  July  19, 
1916.    [Reprint.]   89  p.  35  text  fig 

41.  Testing  and  properties  of  textile  materials.  2d  edition.  Aug.  27, 
1915.    16p.8textflg 

Same,  Testing  of  textile  materials.  8d  edition.  Sept.  20. 1918.  [Super- 
sedes 2a  edition.  Testing  and  properties  of  textile  materials.] 
16p.7textflig... 

Same  [reprint] 

48.  Standard  methods  of  gas  testing  [with  bibliography].  2d  edition. 
June  10, 1916.    [Reprint.]   208  p.  1  pi.  16  text  fig 


Baum^  hydrometer  scales.  Apr.  5, 1916. 


54.  National  electrical  safety  code  m  examination,  trial,  and  con- 
structive criticism].  2d  edition.  Nov.  16,  1916.  [Reprint.] 
323  p.  16  text  fig 

67.  United  States  standard  tables  for  petroleum  oils.  2d  edition. 
May  11,  1916.    [Reprint.]   64p.  2textflg 

Same,  supplementary  petroleum  oil  tables:  1,  Temperature  correc- 
tions to  readings  of  specific  gravity  hydrometers  in  American 
petroleum  oils  at  various  temperatures;  2,  Temiwrature  oorrec- 
tiODS  to  readinra  of  Baumd  hydrometers  in  American  petroleum 
oils  at  various  temperatures.    (ReprintJ   2p 

Same,  supplementary  petroleum  oil  tables  3  and  4.  Aug.  27,  1916. 
[Reprint.]   2p 

Same,  supplementary  petroleum  oil  tables:  6,  Temperature  correc- 
tions to  apparent  specific  gravities  of  petroleum  Mis;  6,  Tempera- 
ture corrections  to  apparent  degrees  Baum4  of  petroleum  oils. 
Jan.7.1916.    [Reprintn   2p 

50.  United  States  standard  Bi 
[Reprint.]    13  p 

62.  Spedflcations  for  and  methods  of  testing  soaps.  2d  edition.  June 
17,1919.    32  p 

72.  Scope  and  application  of  national  electrical  safety  code.  1st  edition. 
Junel7,1918.   (Reprint.]   84p 

74.  Radio  instruments  and  measurements  [with  bibliography].  Mar. 
23,1918.   [Reprint.]  341  p.  Ipl.  12  p.  of  pi.  190  text  fig 

Same  [reprint] 

76.  Aluminum  and  its  light  alloys  [with  bibliography].  Apr.  21, 1919. 

120  p.  2  p.  of  pi.  27  text  fig 

77.  Table  of  unit  displacement  of  commodities.  1st  edition.  Mar.  10, 

1919.    67  p 

78.  Solders  for  aluminum.   Jan.  28, 1919.    9p.2p.ofpl 

70.  Electrical  characteristics  and  testing  of  dry  cells.   Apr.  25, 1919. 

44 p.  ipl.  lOtextflff 

82.LRecommended  spedncation  for  linseed  oil—Raw.  refined,  and 
boiled.  (Prepared  and  recommended  by  United  States  Inter- 
departmental Conmiittee  on  Paint  Spedflcation  Standardisa- 
tion, Apr.  16,  1919.)   Op 
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Technolo^c  papers  fall  7x10"]: 

4.  Einct  of  added  tatty  and  other  oils  upon  carbonization  of  mineral 
lubricating  oils;  by  C.  E.  Waters.    Aug.  24,  1911.    [Reprint.] 

8.  Rapid  method  for  determination  of  vanadium  in  steels,  oree,  etc., 

based  on  its  quantitative  Inclusion  by  phosphomolybdate  pre- 
cipitate; by  J.  R.  Cain  and  J.  C.  Hostetter.  Oct.  26, 1911.  [Re- 
print.]  20  p.  2  text  fig 

9.  Density  and  thermal  exixmsion  of  linseed  oil  and  turpentine  (in- 

oludmg  conversion  tables  of  pounds  to  gallons  ana  gallons  to 
pounds);  by  H.  W.  Bearce.    Apr.  15, 1912.    [Reprint!]    27 p.... 

Same  [supplement].  Table  1,  for  reducing  observed  specific  gravities 
of  turpentine  at  various  temperatures  to  true  specific  gravity  at 
60760^  F;  Table  2,  for  reducing  observed  degrees  Baum^  of  tur- 
pentine at  various  temperatures  to  true  degrees  Baum^  at  60"  F. 
Oct.25, 1916.    [Reprint.]    2p 

Same  [supplement].  Table  3,  showing  degrees  Baum^  pounds  per 
^Edlon.  and  gallons  per  pound  corresponding  to  various  spedflc 
gravities  of  turpentine;  Table  4,  showing  speofic  gravity,  pounds 
per  gallon,  and  gallons  per  pound  corresponding  to  various  de- 
grees Baum^  of  turpentme.    Oct.  25,1915.    [Reprint.]    2p 

10.  Melting  points  of  fire  bricks;  by  C.  W.  Kanolt.    June  15,  1912. 

[Reprint.]    17  p.  1  pi.  3  text  fig 

11.  Comparison  of  five  methods  used  to  measure  hardness;  by  Ralph 

P.Devries.  July  22, 1912.  [Reprint.]  27  p.  1  pMl  text  fig 

12.  Action  of  salts  In  aluLli  water  and  sea  water  on  cements  [with 

bibliography];  by  P.  H.  Bates,  A.  J.  Phillips,  and  Rudolph  J. 
Wig.  INov.  1, 1912.   fReprlnt.]  157  p.  8  pi.  46  text  fig 

13.  Evaporation  test  for  mimeral  lubricating  and  transformer  ollsr  by 

C.E.  Waters.    Jan.  1, 1913.    [Reprint.]    13  p 

20.  Determination  of  sulphur  In  Illuminating  gas;  by  R.  S.  McBride 
and  E.  R.  Weaver.    Mar.  7, 1913.    fRepi^it.]   46  p.  14  text  fig... 

24.  Determination  of  phosphorus  in  steels  containing  vanadium;  by 
J.  R.  Cain  and  F.  H.Tucker.    May  17, 1913.    [Reprint.l    11  p. . 

86.  Industrial  gas  calorimetry;  by  C.  W.  Waidner  and  £.  F.  Mueller. 
Mar.  1,1914.    [Repnnt.]    150  p.  18  pi.  12  text  fig 

41.  Lead  acetate  test  for  hydrogen  sulphide  in  gas;  by  R.  S.  McBride 
and  J.  D.  Edwards.  Aug.  19, 1914.  [Reprint.]  46  p.  7  pi.  4  p. 
of  pi.  8  text  fig 

49.  Emergent  stem  correction  for  thermometers  in  creosote  oil  distil- 
lation flasks;  by  R.  M.  Wilhelm.  Aug.  14,  1915.  [Reprint.] 
21  p.  6  text  fliff 

82.  Electrolysis  ana  its  mitigation;  by  E.  B.  Rosa  and  Burton  MoCol- 
lum.    2d  edition.    Nov.  25, 1918.    137  p.  4  pi.  32  text  fig 

69.  Determination  of  carbon  in  steels  and  irons  by  direct  combustion 

in  oxygen  at  high  temperatures:  by  J.  R.  Cain  and  H.  E.  Cleaves. 
Feb.  18, 19167^Reprlnt.)    lOp.  Stextfig 

70.  Durability  of  stucco  and  plaster  construction  (progress  report  con- 

taining results  of  investi0|tlons  up  to  Apr.,  1916);  by  R.  J.  Wig. 

J.  C.  Pearson,  and  W.  E.  Emiey.    Jan.  31,  1917.    [Reprint.) 

74p.  2pl.7p.  ofpl.  6textfig.  Ipaster: 

77.  Density  and  thermal  expansion  oi  American  petroleum  oils;  by 

H.W.  Bearce  and  E.L.Peffer.  Aug.  26, 1916.  [Reprint  .14  p.. 
80.  Constitution  and  microstructure  of  porcelain;  by  A.  A.  Klein. 

Dec.  8, 1916.    [Reprint.]    88  p.  1  pi.  14  p.  of  pi.  1  text  fli , 

91.  Temperature  measurements  in  Bessemer  and  open-hearth  prac- 

tice; by  George  K.  Burgess.  May  8,  1917.  [Reprint.)  29  p. 
ipl ; 

92.  Measurement  and  specification  of  physical  factors  which  deter- 

mine saturation  of  certain  tints  of  vellow;  by  Irwin  O.  Priest 
and  Chauncey  O.  Peters.  June  30, 1917.  [Reprint.)  11  p.  3  pi. 
6  text  fig 

93.  Glasses  for  protecting  eyes  from  injurious  radiations;  by  W.  W. 

CoblenUandW.B.Emersco.    3d  edition.    Feb.  28, 1919.   25  p. 

12  text  fig 

101.  Tests  of  large  bridge  columns:  by  J.  H.  Griffith  and  J.  G.  Bragg. 

June  27, 1918.    189  p.  2  pi.  18  p.  of  pi.  46  text  fig 

104.  Effect  of  size  of  Rt)g  in  fir^olay  bodies;  by  F.  A.  Kirkpatrick. 

Mar.  12. 1918.    [Reprint.]    39p.  29textfig 

109.  Conservauon  of  tin  in  bearing  metals,  bronzes,  and  solders;  by 

G.  K.  Burgess  and  R.W.Woodward.    Mar.  16, 1919.    9p 

110.  Infiuence  of  qualitv  of  gas  and  other  fkuitors  on  effldency  of  gas- 

mantle  lamps;  by  R.  S.  McBride.  W.  A.  Dunkley,  E.  C.  Crit- 
tenden, and  A.  H.  Taylor.    Oct.25, 1918.    49  p.  1  pi.  12  text  fig.. 

111.  Compressive  strength  of  large  brick  piers;  by  J.  G.  Bragg.    Sept. 

20,1918.    39  p.  2  pi.  8  p.  of  pi.  14  text  fig 

Same  [reprint] 
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Technologic  papers— Continued. 

112.  Standardization  of  Saybolt  universal  viscosimeter;  by  Wlnslow 
H.  Herschel.   2d  edition.    Apr.  30, 1919.    25p.  4  text  fig 

114.  Portable  cubic-foot  standard  for  gas;  by  M.  H.  Stillman.    Jan. 

28,1919.    13  p.  1  pi.  3  text  ^ 

115.  New  Baum6  scale  for  sugar  solutions;  by  Frederick  J.  Bates  and 

H.  W.  Bearce.    Oct.^1918.    lip 

Sam  e  [reprint] 

116.  Silica  refractories:  Factors  affecting  their  quality  and  methods  of 

testing  raw  materials  and  finished  ware;  by  Donald  W.  Ross. 
Apr.  19, 1919.    84  p.  2  pi.  14  p.  of  pi.  10  text  fig 

117.  Toluol  recovery;  by  R.  S.  McBride,  C.  E.  Relmeker,  and  W.  A. 

Dunkley.    Dec.  19, 1918.    60  p.  1  pi.  1  text  fl^ 

118.  Critical  study  of  Ledebnr  method  for  determining  oxygen  in  iron 

and  steel;  by  J.  R.  Cain  and  Earl  Pettijohn.    Jan.  11,  1919. 
83p.  7textflg 

119.  Ultra-violet  and  visible  transmission  of  eye-protective  glasses; 

by  K.  8.  Gibson  and  H.  J.  MoNicholas.    June  7,  1919.    47  p. 
1  pi.  24  text  fig *. 

120.  Tests  of  hollow  building  tiles;  by  Bernard  D.  Bathcook  and 

Edward  Skillman.    Feb.  8, 1919.    29  p.  1  pi.  8  text  fig 

125.  Viscosity  of  gasoUne;  by  Wlnslow  H.  Herschel.    May  5,  1919. 

18  p.  4  text  fig. 

126.  Study  of  Ooatai  method  for  determining  carbon  monoxide  and 

carbon  dioxide  in  steels;  by  J.  R.  C^  and  Earl  Peitijohn. 

Apr.  30, 1919.    8p 

128.  Effect  of  solar  radiation  upon  balloons;  by  Junius  David  Ed- 
wards and  Kaurice  Blaine  Long.    June  13,  1919.    29  p.  1  pi. 

6textflK 

liiscellaneous  pubucations: 

1.  Manual  of  inspection  and  informatian  for  weights  and  measures 
ofBcials;  by  F.  S.  Holbrook.    Nov.  14, 1918.    246  p.  2  text  fig. 

4ix6i" 

19.  Proceedings  of  second  annual  textile  conference,  held  at  Bureau  of 
Standards,  Washington,  May  21-22, 1917.    87  p.  1  pi.  8.  p.  of  pi. 

5  text  fig.   7x10" 

21.  Metric  manual  for  soldiers.   16  p.  5  text  fig.   4x6'' 

Same  freprint] 

Publications  of  Bureau .    July  5, 1918.    [Reprinted  from  Department  list.] 

16p 

Twelfth  annual  conference  on  weights  and  measures  of  United  States, 
May 21-24, 1919.    [Program.)    7p.    6x7J" 

STEAMBOAT-INSPECTION  SERVICE 

Annual  report  of  Supervising  Inspector  General.  1918.    38  p 

General  rules  and  regulations  prescribed  by  board  of  supervising  inspectors: 

Ocean  and  coastwise,  amended  Jan.  1918;  further  amended  Mar.  15 

and  16,  and  Apr.  3, 1918.    Edition  Apr.  8, 1918.    [Reprint.]    205  p. 

8textflg 

Great  Lakes,  amended  Jan.  1918;  further  amended  Mar.  15,  Apr.  3, 

and  May  11. 1918.    Edition  May  29, 1918.    155  p.  5  text  fig 

Same  [reprint] ^ 

Lakes  other  than  Great  Lakes,  bays,  and  sounds,  amended  Jan.  1918; 
further  amended  Mar.  15,  Apr.  3,  May  11,  and  June  5, 1918.    Edition 

Aug.  1,1918.    155  p.  5  text  fig 

Same  [reprinti 

Rivers,  amended  Jan.  1918;  further  amended  Mar.  15,  Apr.  3,  May  11, 
June  5,  Aug.  5,  and  Sept.  24,  1918.    Edition  Nov.  19,  1918.    145  p. 

5  text  fig 

Eighteenth  supplement  to  General  rules  and  regulations.    Apr.  7,  1919. 

(Circular  letter.)    16  p 

Same  [reprint] 

Laws  governing  Steamboat-Inspection  Service;  Revised  Statutes  as  modi- 
fied by  acts  of  Congress.    Edition  Mar. 5, 1919.    90p 

Pilot  rules  for  certain  inland  waters  of  Atlantic  and  Pacific  coasts  and  of 
coast  of  Gulf  of  Mexico.    Edition  Aug.  14,  1917.    [Reprint.]    32  p.  5 

text  fig 

Same  [reprint] 

Pilot  rules  for  rivers  whose  waters  flow  into  Gulf  of  Mexico  and  theh-  tribu- 
taries and  Red  River  of  North.    Edition  Aug.  1, 1911.    [Rmrinted  Aug. 
1, 1917,  with  modified  boundary  lines  of  inland  waters.!  22  p.  5  text  ffg. 
Steamboat-Inspection  Service  bulletin  [issued  monthly,  July  1, 1918-June 
2, 1919,  nos.  W-44,  2-4  p.  each].    28  p 


1,500 

1,500 

1,000 
1,000 

1,000 
2,500 

1,500 

1,000 
1|500 
1,000 

1,000 

1,000 

2,500 

1,000 

10,000 

100,000 

2,000 

350 


417 
716 


165 
1,220 

291 

852 
621 
361 

272 

292 

2,114 

293 
10,000 
65,807 

2,000 

350 


$82.58 

93.51 


98.27 
19.00 


657.00 
39a  34 

223.11 

320.32 
198.84 
114.56 

42.38 

105.63 

884.81 

428.76 
109.87 
408.93 

ia67 

4a  55 


1,000 

930 

20,000 

17,216 

10,000 
10,000 

10,000 
2,501 

10,000 
10,000 

10,000 
633 

15,000 

14,715 

35,000 
5,000 

35,000 
2,600 

20,000 

2,650 

50,000 
50,000 

50,000 
18,635 

10,000 

639 

28,900 

28,900 

$294.46 


1,552.17 

834.68 
597.53 


783.87 
58&14 


1,01&48 

276.79 
35.04 

98a  93 


666.07 
716.96 


139.37 
117. 41 
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printed  in  two  or  more  editions  during  1919,  against  13  in  1918, 
while  93,  compared  with  87  last  year,  were  reprinted  without  change 
of  issues  of  earlier  years. 
The  publications  issued  in  1919  contained  a  total  of  53,291  printed 

f)ages,  compared  with  42,644  in  1918,  and  there  were  printed  of  them 
or  the  Department  a  grand  total  of  4,638,725  copies,  against  4,804,180 
in  the  preceding  year,  a  decrease  of  165,455. 

The  average  edition  of  the  publications  in  1919  was  4,562  copies, 
against  4,210  in  1918,  while  the  average  number  of  pages  in  the  1919 
publications  was  52,  compared  with  37  in  1918. 

The  total  cost  of  all  publications  issued  in  1919  was  1306,340.39, 
compared  with  $300,382.75  in  1918. 

The  following  recapitulation  of  the  table,  together  with  summary 
figures  for  1917  and  1918,  is  submitted  for  comparative  purposes: 


Bureau  or  office. 


Office  of  the  Secretary 

Bureau  of  the  Census 

Coast  and  Geodetic  Survey 

Bureau  of  Fisheries 

Bureau  of  Foreign  and  Domestic  Com- 


Bureau  of  Lighthouses 

Bureau  of  Navigation 

Bureau  of  Standards 

Steamboat-Inspection  Service . 


Total.. 


Publications. 


1917 


78 
185 
62 
81 

553 
HI 
22 
122 


1,192 


1918  1919 


70 
83 
55 
91 

544 
100 

16 
158 

24 


1,141 


82 
49 
40 
65 

554 

93 

8 

104 

21 


1.016 


1917 


3,006 
13,161 
3,097 
2,440 

17,803 
3,087 
3,102 
6,628 
2,088 


54,407 


1918 


42,644 


1919 


2,860 
4  528 
5,378 
2,852 

2,212 
17^282 
3,458 
i;808 

16,372 
8,517 
1,576 

970 

17,519 
2,910 
2,047 
5,169 
886 

53,291 


Bureau  or  office. 


Copies  printed  for 
Department. 


1917 


1918 


1919 


C08t.« 


1917 


1918  1919 


Office  of  the  Secretary 

Bureau  of  the  Census 

Coast  and  Geodetic  Survey 

Bureau  of  Fisheries 

Bureau  of  Foreign  and  Domestic  Com- 
merce  

Bureau  of  Lighthouses 

Bureau  of  Navigation 

Bureau  of  S  tandards 

Steamboat-Inspection  Service 

Total 


183,550 
645,150 
109,300 
339,700 

,411,450 
270,800 
52,760 
138,800 
293,200 


231,050 
427,875 
98,600 
981,840 

2,235,850 

309,050 

22,065 

238,960 

263,900 


964,350 

215,350 

88,050 

159,350 

2,368,900 

327,650 

25,025 

215,150 

274,900 


17,157.60 
92,562.23 
25,577.94 
11,681.49 

114,937.10 
18,720.83 
14,308.72 
21,302.22 
9,870.44 


16,909.31 
73,150.95 
37,775.82 
13,833.18 

107,859.38 
19,129.80 
12,435.29 
38,154.69 
6,684.33 


$12,947.92 

86,301.14 

36,927.71 

6,014.91 

114,84&62 
16,521.10 
15,007.84 
19,180.87 
8,600.85 


4,444,200 


4,804,180 


4,638,725 


816,013.57 


800,382.75 


306, 44a  49 


a  Figaros  relate  to  ouMioatlons  actually  delivered  to  the  Department  during  the  year:  consequently  they 
do  not  agree  with  similar  figures  in  a  preoeding  table  giving  the  cost  of  work  done  by  the  Govemmflnt 
Printing  OfHoe  during  the  fiscal  /ear.  Frequently  the  cost  of  a  publication  is  charged  against  alloCmflots 
for  two  or  more  fiscal  years. 

DISTRIBUTION  OP  PUBLICATIONS. 

In  explauation  of  the  apparent  discrepancy  between  statistics  of 
distribution  in  the  following  statements  and  those  of  publications 
issued,  given  in  a  preceding  table,  it  should  be  stated  that  a  consider- 
able proportion  of  the  pul^cations  of  the  Department  is  printed  for 
official  use  only  or  is  distributed  through  the  bureaus  or  their  field 
offices.  The  statistics  following  relate  only  to  distribution  throu(i:h 
the  Division  of  Publications. 
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Uivision  01  rubiications,  comparea  wiin  a  lotai  oi  d,5bd,oy4  auring 
the  fiscal  year  1918.  Of  the  total  number  distributed  in  1919, 
3,196,805  were  wrapped  and  mailed  by  the  Superintendent  of  Docu- 
ments and  603,698  oy  the  Division  of  Publications.  Those  wrapped 
and  mailed  by  the  Superintendent  of  Documents  comprised  a  maumg- 
list  distribution  of  3,066,289  and  a  distribution  in  response  to  in- 
-dividual  requests  of  130,516. 

There  were  received  and  acted  on  during  the  year  57,738  miscel- 
laneous requests,  calling  for  419,689  copies  of  publications,  compared 
Tirith  61,538  requests,  calling  for  568,703  copies  in  1918.  This  was 
an  average  of  192  requests  and  1,399  publications  for  each  working 
-day,  against  an  average  of  205  requests  and  1,896  publications  during 
the  preceding  year. 

The  number  of  publications  distributed  each  month  during  the 
past  three  fiscal  years  is  shown  in  the  following  table: 


Month. 


Julv 

August — 
September. 
October... 
November. 
December. 
January... 
February. . 
Bforch  ..*... 

April 

May 

June 

Total 


MaUedbyDUision.    !  ""^"^o^LlSSSStl"'*"' 


1917        1918 


50,  M8 
19,733 
10,415 
21,286 
27,241 
24,637 
24,784 
19,206 
52,354 
47,017 
83,177 
58,937 


90,773 
58,264 
73,291 
58,383 
55,263 
81,162 
102,247 
134,872 
88,281 
39,191 
61,544 
218,018 


1919 


1917 


98,088 


216, 
350, 
297, 
290, 
274, 
231, 
239, 
235, 
185, 
361, 


257,590  208, 


439, 455  1, 061, 289  603, 698  3, 154, 108 


1918 


242, 
240, 
215, 
198, 
250, 
230, 
298, 
193, 
247, 
240, 
235, 


1919 


302,512 
284,511 
178,741 
205,663 
241,364 
321,519 
490,737 
210,945 
228,477 
269,083 
235,869 
227,384 


Total. 


1917 


267,547 
379,533 
308,043 
311,649 
301,864 
256,274 
264,084 
254,255 
238,152 
408,573 
287,062 
316,527 


2, 802, 305,3, 1^5, 805  3, 693, 563 

i       I 


1918 


1919 


I 


333,065 
298,7441 
288,518 
257,237 
305,627 
311,928 
400,743 
328,820 
335,676 
280,144 
296,650 
426,442 


3,863,594 


400,600 
344,697 
206,894 
256,596 
269,568 
349,220 
515,586 
248,878 
272,399 
361,852 
277,881 
296,332 


3,800,503 


The  distribution  of  publications  in  1917, 1918,  and  1919,  by  bureaus 
And  offices  of  issue,  is  given  in  the  following  table : 


Bureau  or  ofBce. 


Office  of  the  Secretary . . 

Bureau  of  the  Census  a. 

Coast  and  Geodetic  Sur- 
vey  

Bureau  of  Corporations 
(Federal  Trade  Com- 
mission) 6 

Bureau  of  Fisheries 

Bureau  of  Foroi^  and 
Domestic  Commerce. . 

Bureau  of  Lighthouses.. 

Bureau  of  Navigation... 

Bureau  of  Standards 

Steamboat  -  Inspection 
Service 


Total. 


Mailed  by  Divisicm. 


1917 


132, 149 


4,825 


140,979 

73,392 
10,444 
3,599 


74,067 


439,455 


1918        1919 


274,466,304,459 


4,800     4,900 


649, 759  186, 784 

80,092   16,208 

5,846.    7,476 

840"        781 


45,486,  83,090 


Mailed  by  Superintendent 
of  Doctmients. 


1917 


1918 


33,6801      52,292 
333,9651    190,089 

26,2311      32,322 


4,744  . 
93,809 


21,298 


2,217,515  2,112,232 

256,116     274,653 

46,897       12,095 

140,082  105,604 

1,069    1,720 


1919 


55,226 
326,718 

13,451 


9,892 

2,248,478 
342,386 
24,207 
175,499 

948 


1, 061, 280,603, 698  3, 154, 108  2, 802,305  3, 196, 805  3, 593, 563  3, 863, 594  3, 800. 503 


Total. 


1917 


165,829 
333,965 

31,056 


4,744 
234,788 

8,290,907 
266,560 
50,f96 
140,   " 

75,136 


1918 


326,758 
190,089 

37,122 


671,057 

2,192,324 

280,499 

12,935 

105,604 

47,206 


1919 


359.685 
326,718 

18,351 


196,676 

2,264,686 
349,862 
24,988 
175, 499 

84,038 


o  The  Bureau  of  the  Census  has  charge  of  the  distribution  of  its  own  publications.  Figures  showing 
the  number  of  copies  mailed  by  the  Superintendent  of  Documents  were  obtained  from  that  Bureau. 

b  Pending  the  complete  organization  of  the  Federal  Trade  Commissioa  during  1917,  its  publioatioBS 
were  distributed  by  courtesy  through  the  Division  of  Publications. 
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to  publications  of  the  Bureau  of  the  Census,  which  accounts  for  the 
absence  of  figures  for  that  Bureau. 


Bureau  or  office. 


Office  of  the  Secretary 

Coast  and  Geodetic  Burvey 

Bureau  of  Fisheries 

Bureau  of  Foreign  and  Domestic  Commerce 

Bureau  of  Lighthouses 

Bureau  of  Navigation 

Bureau  of  Standards 

Steamboat-Inspection  Service 

Total 


1915 


1016 


14,546  1 
35,673  . 
112,934  I 
48,374  I 
21,427  1 
6,874  I 
131,750  i 
315 


30,152 
33,714 
117,964 
60,608 
23,548 
2,812 
138,435 
500 


370,893  I    397,733 


1917 


'  17,448 
48,366 
223,700 
87,975 
22,030 
3,257 
132,511 


535,683 


1918 


1919 


30,823 
51,166 
575,309 
114,357 
43.393 
9,546 
180,030 
106 


36,330 

53,001 

499.974 

149,332- 

19,672 

3,535 

227,387 

150 


994,730 


978,380' 


As  a  result  of  the  increasing  number  of  different  publications  of 
the  Department  of  permanent  interest  and  value  and  the  reprinting 
of  publications  from  time  to  time  to  prevent  stocks  thereof  from 
becoming  exhausted,  the  number  of  publications  available  for  distribu- 
tion usually  increases  from  year  to  year,  as  shown  by  the  forgoing 
statement.  The  imusual  increase  shown  for  1918  and  1919  over 
previous  years  was  due  to  the  printing  in  1918  and  1919  of  large 
editions  of  circulars  issued  by  the  Bureau  of  Fisheries  on  the  use  of 
fish  as  food  and  also  to  the  printing  in  1919  of  110,000  copies  of  a 
small  pamphlet  entitled  *' Metric  Manual  for  Soldiers,^'  issued  by 
the  Bureau  of  Standards. 

SALES   OF   PUBLICATIONS. 

Many  of  the  publications  of  the  Department  are  printed  in  limited 
editions,  and  free  distribution  is  made  to  only  certain  classes,  such  as- 
Government  officials,  Members  of  Congress,  commercial  organiza- 
tions, libraries,  and  educational  institutions.  The  miscellaneous 
distribution  is  made  through  the  office  of  the  Superintendent  of 
Documents  on  a  sales  basis.  On  January  1,  1919,  under  special 
authority  of  Congress  (sec.  4,  act  of  June  20,  1918),  the  light  and 
buoy  lists  issued  by  the  Bureau  of  Lighthouses  were  placed  on  a  sales 
basis,  the  free  distribution  being  confmed  to  official  uses. 

The  following  statement  of  sales  of  the  Department's  publications, 
and  receipts  therefrom,  during  the  past  three  years  is  compiled  from 
figures  furnished  by  the  Superintendent  of  Documents. 

MISCELLANEOUS  SALEp. 


Biireaa  or  office. 


Office  of  the  Secretary 

Bureau  of  the  Census , 

Coast  and  Geodetic  Survey , 

Bureau  of  Fisheries , 

Bureau  of  Foreign  and  Domestic  Commerce . . . 

Bureau  of  Lighthouses 

Bureau  of  Navigation 

Bureau  of  Standards , 

steamboat-Inspection  Service 


Total 122,896     23,732.60     80,047 


1917 


Copies.    Receipts. 


106 

2,026 

505 

7,612 

73,745 

308 

7,210 

31,262 

32 


$11.85 

1,082.40 

210.60 

608.55 

14,420.30 

69.15 

1,555.90 

5,769.95 

3.90 


1918 


Copies.    Receipts. 


45 

2,506 

597 

2,223 

58,011 

220 

1,498 

24,816 

41 


$11.90 

1,406.00 

195.15 

641.20 

10,481.55 

6L40 

488.80 

3,774.55 

6.20 


16,965.75 


1919  < 


Copies.   Receipts. 


942 

2,565 

635 

1,257 

86,924 

1,917 

2,220 

19,976 

29 


116,465 


1344.66 

9S5.70 

148. 8( 

963. )» 

16,7n.0ff 

344. 5» 

•47.71 

3,70l.3S 

3.7» 


23»O09.74 


a  Preliminary  flgnree. 
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Bureau  and  publication. 

Sub- 
scrip- 
tions. 

Receipts. 

Sub- 
scrip- 

tio  n 

Receipts. 

Sub- 
scrip- 
tions. 

Receipts. 

Bureau  of  Foreign  and  Domestic  Commerce: 
Commerce  Keports 

7,282 

118,131.81 

5,825 
36 
78 

563 

80 

$14,481.04 

6.95 

463.50 

822.30 

60.00 

7,196 
72 
66 

673 

133 

$17,869.80 

Quarterly  Index  to  Commerce  Reports. . . . 

14.35 

Bound  volumes  of  Commerce  Reports 

Monthly  Summary  of  the  Foreign  Com- 
merce of  the  United  States 

Quarterly  Statement  of  Imported  Mer- 
chandise Entered  for  Consumption 

Bureau  of  Navigation:  Radio  Service  Bulle- 
tin &.  ..                           

111 
495 
135 
500 

327.60 
741.75 
101.05 
12S  i.i; 

384.00 

1,000.80 

99.75 

Bureau  of  Standards:  Bulletin 

305  '        301.60 

89 

87.25 

84 

82.50 

Total 

8.828  i  10.728.8fi 

6,661 

15,921.04 

8,224 

19,451.20 

' 

' 

SUMMARY. 


Distribution. 

1917 

'      1918 

1919  0 

Copies. 

Receipts. 

Copies. 

Receipts. 

Copies. 

Receipts. 

Through  miscellaneous  sales 

122,896 
3,402,430 

$23,732.60 
19,728.86 

90,047 
2,884,213 

$16,965.75 
15,921.04 

116,465 
2,478,186 

$23,099.74 

By  annual  subscriptions 

19,451.20 

Total 

3,525,326 

43,461.46 

2,974,260 

32,886.79 

2,594,661 

42,660.^ 

a  Preliminary  figures. 

ft  The  Issuance  of  the  Radio  Service  Bulletin  was  discontinued  on  account  of  the  war,  with  the  number 
tfor  March,  1917.    Its  publication  was  resumed  in  August,  1919. 

Coast  pilots,  inside  route  pilots,  tide  tables,  and  charts  are  sold 
by  the  Coadt  and  Geodetic  Survey,  receipts  from  these  sales  being 
$19,854.01  in  1917;  $20,194.19  in  1918;  and  $24,620.71  in  1919. 
Thus,  the  total  receipts  from  sales  of  the  publications  of  the  Depart- 
ment during  the  past  three  years  were:  1917,  $63,315.47;  1918, 
$53,080.98;  1919,  $67,171.65. 

MAILING   LISTS. 

On  July  1,  1919,  there  were  in  the  Division  349  mailing  lists,  con- 
taining 285,928  names,  compared  with  350  lists,  with  285,877  names, 
A  year  ago.  During  the  year  26,486  names  were  added  to  the  lists 
and  26,435  were  dropped  from  them;  also  5  new  lists  were  established 
And  6  were  discontinued.  There  was,  therefore,  a  decrease  for  the 
year  of  1  list  and  a  net  increase  of  51  names.  More  than  13,000 
changes  of  address  of  persons  on  existing  mailing  lists  were  also  made. 

Stencils  or  plates  are  in  use  for  336  lists,  with  280,569  names,  of 
which  the  stencils  or  plates  for  240  lists,  with  235,605  names,  are 
preserved  in  the  Division^  and  those  for  96  lists,  with  44,964  names, 
Are  kept  in  the  office  of  the  Superintendent  of  Documents.  A  year 
Ago  stenciled  or  embossed  plates  were  in  use  for  337  lists,  with 
273,008  names,  of  which  239  lists,  with  201,766  names,  were  in  the 
Division^  and  98  lists,  with  71,242  names,  were  at  the  office  of  the 
Superintendent  of  Documents.  For  13  lists,  containmg  5,359  names, 
<5ompared  with  13  lists,  containing  12,860  names,  a  year  ago,  address 
plates  have  not  been  embossed,  the  lists  being  preserved  in  card  form 
only. 
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tion  and  preparation  for  the  printer  of  manuscrip|ts  of  all  publications 
of  the  Department.  The  more  important  details  of  this  work  em- 
brace a  careful  analysis  of  all  manuscripts  submitted  for  printings 
with  a  view  to  the  elimination  of  irrelevant  subject  matter  or  illus- 
trations, preparation  of  typographical  style  in  harmony  with  good 
{)rinting  practice,  rearrangement  of  statistical  statements  to  secure 
ogical  and  economical  results,  critically  reading  and  revising  all 
proofs  before  approving  for  printing,  and  writing  indexes  for  the 
more  important  reports  of  the  Department.  Reprints  of  publica- 
tions and  job  work  of  every  description  also  receive  careful  scrutiny, 
and  proofs  of  form  letters  and  other  work  done  on  duplicating  ma- 
chines are  read  and  revised  in  this  section. 

In  this  connection  it  is  deemed  proper  to  call  attention  to  the  fact 
that  more  than  75  per  cent  of  the  allotment  for  printing  and  binding 
for  the  Department  is  expended  for  publications  of  various  kinds, 
and  to  keep  such  expenditures  within  due  bounds  careful  editing  and 
preparation  of  manuscripts  are  necessary.  This  work  require  not 
only  long  experience  and  careful  training,  but  a  certain  degree  of 
natural  aptitude  on  the  part  of  editorial  clerks.  These  are  qualifica- 
tions which  comparatively  few  persons  possess,  and  those  who  do 
are  in  such  constant  demand  by  ooth  Government  departments  and 
private  employers  that  more  than  ordinary  inducements  in  the  way 
of  compensation  are  ever  being  held  out  to  the  more  capable  of  them. 
Owing  to  the  limited  salaries  which  the  Department  has  heretofore 
paid  to  men  equipped  to  do  this  work,  it  has  not  always  nor  even 
as  a  rule  been  possible  to  procure  and  retain  the  best  talent  in  this 
line.  A  great  deal  has  been  accomplished,  however,  by  editorial 
clerks  in  this  Division,  whose  knowledge  of  matters  having  to  do 
with  the  production  of  books  has  resulted  in  many  econonues.  At 
the  same  time  much  attention  has  been  ^ven  to  the  matter  of  im- 
proving the  character  of  publications,  in  order  that  the  highest 
standard  may  be  attained. 

The  volume  of  work  now  devolving  on  the  few  editorial  clerks  in 
the  Division  is  so  great  that  all  of  it  can  not  possibly  be  given  the 
attention  it  deserves  and  should  receive.  For  this  reason,  it  is 
desired  to  emphasize  the  recommendation  carried  in  the  Division's 

f>ersonnel  estimates  for  1921  that  the  editorial  and  proof-reading 
orce  be  enlarged.  It  is  a  sound  conviction  that  every  folio  of  manu- 
script should  be  carefully  read,  edited,  and  prepared  before  being 
forwarded  to  the  Government  Printing  Office,  and  that  every  prooi 
should  be  revised  equallv  as  carefully  before  being  returned  to  the 
printer.  To  do  this  work  properly  would  require  several  additional 
clerks,  and  it  is  believed  that  the  beneficial  results  that  w/ould  be 
obtained  thereby  would  abundantly  justify  an  increased  expenditure 
for  salaries. 

DUPLICATING   AND   MAILING   WORK. 

The  following  statements  show  increases  over  previous  years  in 
the  various  operations  of  this  section  of  the  Division. 

The  output  of  the  machines  for  duplicating  typewritten  letters 
and  documents  for  each  month  of  the  last  three  years  was  as  follows: 
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Month. 

Requisltioiis. 

Pages  dupUoated. 

Copies  printed. 

1917 

1918 

1919 

1917 

1918 

1919 

1917 

1918 

1919 

July 

275 
307 
283 
318 
257 
320 
330 
265 
317 
278 
334 
320 

306 
367 
255 
272 
271 
286 
308 
316 
302 
812 
296 
275 

184 
210 
255 
197 
243 
287 
429 
377 
417 
322 
329 
376 

678 
703 
799 
670 
535 
705 
682 
621 
746 
572 
712 
602 

608 
806 
528 
612 
602 
611 
574 
614 
625 
661 
535 
584 

533 

504 
528 
464 
450 
709 
990 
1,248 
997. 
833 
812 
854 

341,760 
410,015 
384,067 
403,287 
391,207 
.475,961 
711,734 
753,689 
790,705 
535,809 
729,646 
661,635 

777,302 
709,545 
542,840 
507,361 
441,935 
579,941 
487,903 
471,264 
593,438 
598,792 
443,365 
613,709 

494,504 

August 

436,455 

September 

^542, 840 

October: 

337,212 

November 

403,884 

December 

510,239 

January 

708,426 

February 

798,776 

March... 

904,681 

April 

843,651 

May!.::::::::::::::::: 

786,490 

J^ine. , . 

750,714 

Total 

3,604 

3,566 

3,626 

7,925 

7,445 

8,922 

6,589,515 

6,767,395 

7,517,872 

These  figures  represent  an  increase  of  60,  or  1.68  per  cent,  in  the 
number  of  jobs;  an  increase  of  1,477,  or  19.84  per  cent,  in  the  number 
of  pages;  and  an  increase  of  750,477,  or  11.09  per  cent,  in  the  number 
of  copies  printed. 

Also  the  mechanical  equipment  of  the  section  was  utilized  for  fold- 
ing 2,696,524  letters  and  documents  (an  increase  of  56.96  per  cent), 
sealing  and  mailing  1,650,266  envelopes  (an  increase  of  5.3  per  cent), 
and  the  addressing  of  4,056,065  envelopes,  franks,  cards,  and  tags  (an 
increase  of  18.71  per  cent). 

In  addition  to  the  mechanical  output,  sheets  inserted  in  envelopes 
(work  which  must  be  done  entirely  by  hand)  numbered  1,377,674,  an 
increase  of  16.07  per  cent. 

ADVERTISING. 

During  the  fiscal  year  1919  the  Department  expended  $2,969.21  for 
advertismg  for  proposals  for  fumishmg  supplies  of  various  kinds  for 
construction  work,  and  for  the  purchase  of  condemned  property. 
Records  pertaining  to  these  advertisements  are  maintained  m  the 
Division  of  Publications,  which  makes  up  the  authorizations  to  pub- 
lish and  checto  and  certifies  the  vouchers  for  payment. 

The  following  statement  shows  for  each  of  the  past  five  years,  by 
bureaus  and  offices,  the  number  of  advertisements  inserted,  the  num- 
ber of  authorities  to  publish  issued  (one  authority  being  made  up  for 
each  paper  authorized  to  issue  each  advertisement),  the  number  of 
insertions  authorized,  and  the  total  cost  of  such  advertisements: 


Dnreftti  or  offi^n 

Advertisements  Inserted. 

Authorities  to  publish  issued. 

1916 

1916 

1917 

1918 

1919 

1915 

1916 

1917 

1918 

1919 

Office  of  the  Secretary 

3 

2 

3 

12 

8 
6 
18 
16 

15 

10 

6 

36 

81 

Bureau  of  the  Census 

15 

Coast  and  Geodetic  Survey 

23 
10 

11 
11 

4 

186 

1 
8 

29 
9 

3 
183 

23 
17 

93 
56 

43 
52 

14 

579 

5 

29 

73 
33 

11 
546 

51 
59 

77 

Bureau  of  Fidierles ' 

55 

Bureau  of  Foreign  and  Domestic  Com- 
merce   

Bureau  of  Lighthouses 

182 

204 

193 

594 

590 

592 

Bureau  of  NaVifation 

Bureau  of  Standards 

8 

10 

19 

37 

39 

39 

50 

142 

Total 

226 

223 

237 

275 

278 

797 

732 

708 

786 

808 
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RurAAti  (W  offlflA 

Insertions  authorized. 

Total  OMt 

1915 

1916 

1917 

1918 

1919 

1915 

1916 

1917 

1918 

1919a 

Office  of  the  Secretary 

BuiwMi  of  the  fV^nsiis. ..... 

44 

30 

18 

80 

89 
45 

184 
119 

S88.08 

165.85 

$31.02 

$142.22 

$167.09 
94.94 

Coast  and  Geodetic  Survey 

Bureau  of  Fisheries 

Bureau  of  Foreign  and 

225 
142 

122 
135 

42 

1,606 

20 

82 

190 
81 

11 
1,406 

123 

119 

343.33 
174.62 

190.59 
195.80 

76.67 

1,93a  40 

24.30 

101.27 

209.23 
123.94 

57.97 
1,582.73 

207.56 
281.61 

262.20 
236.20 

Bureau  of  Lighthouses  — 
Bureau  of  Navigation 

1,<36 

1,527 

1,512 

2,234.74 

1,792.85  1,952.62 

Bureau  of  Standards 

96 

106 

145 

424 

217.42 

185.66 

12a  52 

256.16 

Total 

2,143 

2,037 

1,816 

1,994 

2,323  3,058.14 

2,584.88 

2,190.55  2,494.26 

2,900121 

a  Figures  subject  to  slight  revision,  owing  to  a  few  estimates  of  cost  having  been  made  In 
newspapers  have  delayed  rendering  btlls. 

The  above  statement  shows  that  there  was  an  increase  m  1919  in  the 
number  of  advertisements  inserted,  the  number  of  authorities  to  pub- 
lish issued;  the  number  of  insertions  authorized,  and  the  total  cost. 
The  average  number  of  newspapers  used  for  each  advertisement  was 
3.23  in  1919  and  2.86  in  1918,  and  the  average  number  of  insertions 
in  each  newspaper  was  2.59  in  1919  and  2.54  in  1918.  The  average 
.cost  for  advertising  in  each  case  was  $10.68  in  1919  and  $9.07  in  1918, 
while  the  average  cost  per  insertion  ot  an  advertisement  was  $1.28  in 
.1919  and  $1.25  m  1918. 

ESTIMATE   FOR   PRINTING   AND  BINDING,    192l.« 

The  Division's  estimate  for  printing  and  binding  for  the  Depart- 
ment, exclusive  of  the  Bureau  of  the  Census,  for  1921  is  $386,430, 
an  increase  of  $86,430  as  compared  with  the  appropriation  for  1920. 
The  total  of  the  estimates  submitted  by  the  several  bureaus  and 
offices  is  $427,009.  The  several  .amoimts  asked  for  have  been 
reviewed  by  the  Division  of  Publications,  with  the  result  that  reduc- 
tions in  the  simi  of  $40,579  have  been  made. 

The  accompanying  table  shows  the  expenditures  for  each  of  the 
fiscal  years  1915  to  1919,  inclusive;  average  expenditures  for  the 
five-year  period;  suballotments  for  1920;  and  estimates  (both  of  the 
bureaus  and  the  Division  of  Pubhcations)  for  1921  for  printing  and 
binding  for  the  Department  of  Commerce,  by  bureaus,  offices,  and 
-services. 

a  On  Sept.  5, 1919,  the  Department  was  informed  b/  the  Public  Printer  that,  beginning  Oct.l,  1919,  the 
present  soale  of  charges  for  work  done  at  the  Government  Printmg  Office  would  be  increased  10  per  cent. 
'This  increase  has  b3en  included  in  tha  estimate  submitted  for  1921. 
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ceding  pages,  the  Division  has  received  the  helpftd  and  harmonious 
cooperation  of  the  several  bureaus  and  offices  of  the  Department. 
It  is  desired  to  acknowletlge  also  the  excellent  service  received  from 
the  Grovemment  Printing  Office  in  connection  with  the  Department's 
printing  and  binding,  as  is  evidenced  bj  the  fact  tiiiat  at  tne  close  of 
the  year  the  imused  balance  of  the  Department's  printing  allotment 
was  only  $62.15. 

KespectfuUy, 

T.  F.  M0KE9N, 
Chief,  Dwision  of  PublicaMons. 

To  Hon.  William  C.  Redfibld^ 

Secretary  of  (jommeree. 
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